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INTRODUCTION/OVERVIEW


As agreed to during the March 25, 1998 DLFWG workshop, Pacific Gas & Electric Company (PG&E) has reviewed the other utilities’ submissions regarding their 1998 interim DLF methodologies.  In addition, PG&E has followed up with Southern California Edison (SCE) as well as San Diego Gas and Electric (SDG&E) staffs in terms of additional points of clarification.  


These efforts have led PG&E to conclude that the 1998 interim DLF methodologies used by the three utilities each have their own nuances but are more similar than previously anticipated.  All support the respective utilities’ system average approach to DLF calculations by voltage level.


This report will characterize in general terms, PG&E’s input regarding the overall similarities and differences amongst the three interim methodologies.  As an additional comparative tool, refer to the DLF methodology matrix as developed and posted by SCE.  It incorporates input from both PG&E and SDG&E regarding their respective approaches. 


The report goes on to discuss issues associated with implementing the other approaches, and concludes with some philosophical questions and summary thoughts regarding where the DLFWG should concentrate its efforts.  PG&E’s position on the development of DLFs for application to distribution generators in addition to the ISO calculated Generation Meter Multipliers (GMMs) is included in Attachment 1.


PG&E believes, based on its review of the SCE and SDG&E methodologies, that revisions to the methodologies are not required at this time.  Revision could be costly, and there is little evidence indicating that there are substantive improvements in accuracy or usefulness to be gained.  PG&E recommends that the DLFWG concentrate on evaluating  market data to assess if indeed there are significant DLF associated problems before pursuing more sophisticated approaches.


SIMILARITIES 


PG&E’s review of SCE and SDG&E’s submittals, along with follow-up inquiries, identified the following key similarities among the three methodologies;


All provide loss factors by load increment and by voltage level.  Each utility’s historical filings had provided separate factors only by time-of-use period.  The interim DLF methodologies provide DLFs for each hourly forecasted load.


All use prior (and somewhat dated) load studies as the foundation for their DLF estimates.


All use prior load studies that reflect the host utility’s perspective on system and class average approaches to load analysis.  All would require significant assumptions to support moving towards geographic area and time specific values.


All use methods which average DLFs values across differences in geography, season, time of use, and voltage levels.


All base their calculations on the same components of the distribution system: substation transformers, primary circuits, line transformers, as well as secondary and services.  


All similarly calculate component losses, particularly for transformers and conductors on the distribution system.


All group voltage classes in essentially the same manner.


DIFFERENCES


PG&E’s review of SCE and SDG&E’s submittals, along with follow-up inquiries, led to identifying the following key differences among the three methodologies;


The methods differ in how certain quantities/components of Unaccounted for Energy (UFE) are incorporated into the utilities’ DLFs.  PG&E’s DLF calculations represent line losses only, and do not include other UFE components such as theft or metering errors.  SCE’s calculations intrinsically include these UFE components in their calculated DLFs.  SDG&E calculates line losses and makes an adjustment to compensate for an estimated UFE value. 


The approaches differ in the calculation of deliveries to the T&D and aggregate end-use interfaces.  SCE indicates that their calculations are based more on actual system measurements, while PG&E and SDG&E rely primarily on modeled data.


The allocation of losses to voltage levels is accomplished in different ways.  PG&E calculates factors by component by load increment, then combines the factors to create a voltage level factor for each load increment.  SCE calculates a solution to a load and loss equation based on actual loads and losses by voltage level.  SDG&E allocated its calculated annual losses in proportion to the estimated peak demand by voltage level.


Hourly losses are calculated differently.  PG&E and SDG&E both calculate hourly losses based on explicit load increments.  SCE calculates peak losses and annual losses, then solves a set of equations to create factors by load level.


IMPLEMENTATION/FEASIBILITY CONSIDERATIONS


The engineering principles behind the three approaches are similar.  The noted differences are due primarily to the equations and assumptions used to derive the results.  PG&E does not have recent system load analysis information as used by SCE nor does it have a recent UFE analysis as noted by SDG&E.


If methodology changes are required, then depending on the level of accuracy needed, all utilities may have to develop additional and periodic system monitoring capabilities.  As noted in PG&E’s April 24th submittal, the additional metering needed to adequately monitor losses could tend to be quite expensive (i.e., in the millions of dollars).


PHILOSOPHICAL ISSUES


The purpose of DLFs is to allocate distribution system losses to distribution system loads on a nondiscriminatory and fair basis.  Obviously, electrical line losses should be estimated and allocated as accurately as possible.  The allocation of other UFE-related losses are much more a matter of policy than of calculation because the quantities and parties responsible for such losses (metering error, theft, etc.) are not known.


There are numerous approaches to how such losses should be allocated.  One approach is to allocate UFE to the entire market on a pro-rata basis; other approaches include allocating losses by customer class, voltage level, etc.  A philosophical issue arises when the allocation is made on a discriminatory basis.  For example, should customers have to pay a higher percentage of UFE costs because they take energy at a particular voltage level?  Should certain customers be more responsible for system energy theft than others? Even with extensive metering, these policy issues remain.


How each UDC defines and calculates DLFs affects the amount of UFE allocated to market participants.  The inclusion of UFE components in DLFs has the potential effect of allocating a higher amount of UFE costs to distribution customers and a lower amount to transmission customers.  The financial significance of the DLF UFE allocation is not known at this time because the sources and the quantities of UFE can not be specifically determined.


The question is: should the DLFWG recommend or the CPUC require that the three utilities approach UFE in exactly the same manner?  The benefits to customers of such a requirement (and the costs associated with implementing it) should be carefully evaluated before a single methodology is mandated.


A second philosophical issue is the use of system averages in DLF calculations.  The various DLF approaches are based on prior load and loss allocation studies using various system averages.  Any move towards localizing DLFs to vary by geographical area or season could likely require new loading studies at significant costs.  Once again, the costs and benefits to customers should be carefully evaluated.


The last issue is one of DLF accuracy.  Parties to this process have agreed that using DLFs based on projected system loads for scheduling and settlement purposes is preferred over using two different set of factors for scheduling (based on forecasted load) and for settlement (based on actual loads).  This implies a preference for “ease of use” over “precision” of the DLFs beyond some threshold accuracy.  Such a preference implies that small differences in methodology may not be important, once reasonable accuracy is reached. 


SUMMARY POINTS


The material provided above shows the similarities among the three utilities’ DLF methodologies; it also has identified several issues as well.  Approaches to these issues, however, are dependent on the CPUC and other key DLFWG players’ perspectives on the driving principles behind enhancement of the methodologies.  The issues requiring clarification as identified in this report along with the principles (initially noted in PG&E’s April 24th filing and expanded here) are discussed below. 


Principles Regarding Implementation Methodology:


simplicity in marketplace implementation;


consistency across the UDCs in terms of DLF posting formats and frequency;


loss factors that account for varying system load levels; and


loss factors that account for varying service voltage levels.


The first two principles are of major concern to Scheduling Coordinators (SCs) who are responsible for the application of DLFs to meter data.  The second two principles concern end-use customers who want consistent, non-discriminatory allocation of distribution losses.  All three UDC methodologies appear to fully incorporate these principles.


Principles Regarding Calculation Methodology:


consistency across the UDCs in terms of DLF methodology and data collection techniques;


appropriate accuracy in the estimation of distribution losses; and


management of costs to market participants associated with deriving DLF estimates.


The UDCs are relatively consistent in the methodologies used to develop estimated DLFs.  However, the methodologies differ in that SCE incorporates an amount of measured data which implicitly includes some components of UFE, whereas PG&E and SDG&E primarily use engineering models which do not.  It is not possible at this time to clearly determine which methodology is superior.  However, installing extensive and costly metering (data collection and analysis processes) could be required depending on the level of accuracy desired. 


DLF accuracy is not precisely known at this time.  One potential indicator of the overall DLF accuracy is the ISO calculated amount of UFE for each UDC service territory.  Significant error in a UDC’s DLFs may be discernible by examining the ISO’s hourly UFE totals for that UDC.  


The CPUC has required the UDCs to file reports in August and November,1998, that evaluate UFE and the cost/benefits associated with installing additional metering to better isolate the components of UFE.  These reports will be integral to determining  DLF accuracy and whether the differences in methodologies are significant to market participants.  


PG&E believes that the DLFWG should focus on the above guiding  principles.  PG&E also believes that major modifications to the methodologies should not be required until it can be determined that there are significant market problems associated with the current estimation of DLFs.  The development and implementation of new DLF methodologies will likely be costly and should not be required without a cost/benefit analysis.  Such an analysis can not be accomplished without additional market data and input from the UDC UFE reports.





�
Attachment 1


DLFs for Generation Resources on the Local UDC System





PG&E’s DLF methodology assumes unity DLFs for generation resources on the distribution system for scheduling and settlement purposes.  This means that PG&E assumes that there are minimal line loss implications between the relatively few distribution generator locations and the Company’s 60kV interface with the ISO-controlled transmission system.


For these generators, the ISO accounts for losses occurring between the 60kV interface and the ISO "load center" in its application of location-specific Generator Meter Multipliers (GMMs).  PG&E believes that the "distribution system losses" associated with these generators are adequately addressed within the ISO application of GMMs.  This is a reasonable assumption because: 1)  the generators generally feed those loads on the distribution system closest to their location, 2) these generators have a very minimal incremental effect on the distribution system losses that are not already compensated by the GMMs calculated by the ISO system model and;  3) the number and output of the generators that feed directly to the PG&E distribution (< 60 kV) system is small.  These generators represent less than 300 MWs, representing 3% of the peak load experienced on PG&E's distribution system.  PG&E feels that there is no meaningful benefit to market participants to further refine these assumptions.
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