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Background



California Public Utilities Commission (CPUC) D.97-12-090 created the Distribution Loss Factor Working Group (DLFWG) which was directed to investigate development of a permanent distribution loss factor (DLF) methodology that could replace the interim approaches proposed by the UDCs, and accepted by the CPUC, for use in 1998.  DLFWG met on March 25, 1998 to organize itself and develop an approach for preparation of its report to the CPUC, which is nominally due in mid-August 1998.  Since a majority of parties did not believe that the previously filed methodology descriptions were sufficient to really understand the details of the UDC methods, each UDC agreed to provide an expanded write-up that would facilitate understanding of their methods and results.  UDCs filed these descriptions in mid-April 1998.  Parties agreed to provide critiques of these submissions and to raise issues by mid-May 1998 to support a June 4, 1998 meeting of the DLFWG.



Summary of UDC Methodologies



Each of the three UDCs developed DLFs using its own unique methodology.  This section briefly summarizes the main points.



PG&E



PG&E developed DLFs using a pure engineering approach.  It uses inventories of various items of equipment to estimate losses associated with each stage of the voltage transformation and distribution process.  PG&E’s documentation is sparse and the “illustrative” spreadsheet is difficult to interpret.  PG&E asserts that the databases themselves used to provide the inventories of equipment and performance characteristics are confidential.



PG&E developed a series of estimates of DLFs for each of a range of system load conditions, and the preparation of hourly DLFs involves a “lookup” of the hourly load forecast from this table of loss factors values by system load condition.



SCE



SCE uses a two stage process to develop hourly DLFs.  First, SCE uses the results of its 1992 Loss Allocation Study which allocates loses to the four major voltage levels and the various elements of the distribution system.  Both annual energy losses and losses at the time of system peak demand were determined.  Second, using the four major voltage levels estimate of losses developed from the 1992 Loss Allocation Study, SCE fits a simple hourly quadratic equation iteratively to achieve the best match between the sum of 8760 estimates of hourly losses and the annual energy losses (and peak demand).



SCE provides equations for each of its voltage levels and these equations directly predict loss factors as a function of system load for any hour.



SDG&E



Like SCE, SDG&E uses a system loss study to develop estimates of loads by major voltage levels and the losses associated with these loads.  For SDG&E, the year studied is 1994.  For each of the major voltage level, these loss estimates are interpreted as equations representing the major elements of the distribution system - stages of voltage transformation and line losses.  For each major element, SDG&E used either engineering estimates based on manufacturer data, distribution circuit modeling programs, or both.  SDG&E then develops four classes of voltage levels, and assigns appropriate elements of losses to these voltage levels.  Each of these results is multiplied by an estimate of unaccounted for energy by averaging the estimates of 1992 and 1993.



SDG&E provides equations for each of its voltage levels and these equations directly predict loss factors as a function of system load for any hour.



Comparison



There are a number of similar and dissimilar elements included within the three UDC technical approaches.



PG&E and SDG&E provide the greatest reference to use of inventories of distribution  system equipment and engineering estimates of load and no-load losses, but this may simply reflect the manner in which SCE chose to refer to its 1992 Loss Allocation Study without providing the study itself.  SCE does assert, however, the “bottoms up” approach would be very difficult given the size of their systems and the vast numbers of components, which implies that SCE has done something different than PG&E and SDG&E.



A major difference exists among the three UDCs with respect to unaccounted-for-energy (UFE), although their use of this term is different that the UFE term defined by the ISO’s procedures and that will be revealed as part of the settlement calculation protocol.  PG&E does not include any UFE elements, making their DLF estimates a “pure” engineering estimate of resistance and voltage transformation losses.  Both SCE and SDG&E do account for some elements of UFE in their DLFs, but each in their own unique manner.  SCE implicitly includes UFE by relying upon its 1992 Loss Allocation Study as the starting point for its hourly DLF methodology.  SDG&E explicitly adjusts its engineering estimates of losses by a system-wide UFE factor.





It is clear that some variations exist among the three UDCs in: (1) number of categories of different voltage levels, (2) definitions of the voltage levels based on primary and secondary circuit voltages, (3) segregation of special customers (such as SDG&E’s treatment of customers with substations), and (4) treatment of loss elements now included within the ISO’s UFE variable.



The following table summarizes the principal elements of the UDC methodologies as described in their April 1998 methodology papers.



�Summary of Distribution Loss Factor Methods



Utility�Voltage Levels�DLF method�UFE Adjustment��PG&E�primary (greater than 12 (sometimes 4), less than 60 kV)�the product of substation and primary circuit losses (engineering estimates)�No���secondary (less than 12 kV, but sometimes less than 4 kV)�primary losses times the product of secondary transformer and circuit engineering losses (engineering estimates)�No��SCE�distribution secondary (less than 2kV)�iterative fitting technique to best match engineering study of peak and annual energy loss estimates for 1992 for a weighted average of residential and commercial customers�implicitly included through method of system loss estimation���distribution primary (greater than 2 and less than 50kV)�iterative fitting technique to best match peak and annual energy loss estimates for 1992�same as above���subtransmission (greater than 50 kV, but less than 230 kV)�iterative fitting technique to best match peak and annual loss estimates, which were developed using load flow models for line losses and engineering estimates for transformer losses�same as above��SDG&E�secondary�primary losses times the product of two factors:

1. distribution transformers losses (engineering ratings)

2. secondary circuit losses(combination of two circuit modeling results)�explicit scalar increase���primary�substation losses times primary circuit losses (modeling results)�same as above���primary at substation�manufacturer loss ratings for substation transformers�same as above���transmission�distribution losses are zero�ditto��

Major Methodological Issues



There are a series of methodological issues that should be explored in the balance of the DLFWG process.  These include:



1. The primary source of loss data used to develop DLFs are relatively old system loss studies that should be periodically repeated.  Should these be repeated soon and coordinated among the UDCs and the ISO to support more uniform methodologies?



2. Are the adjustments used to segregate transmission losses for DLF estimation comparable to what the ISO is now doing to estimate GMMs for generator production adjustments in the scheduling and settlement procedures?  If not, should revisions be made to conform to the approved definition of the ISO-grid.



3. Are the three UDCs capable of repeating the basic elements of the system load decomposition formerly assessed using power flow modeling when the generator load data required for these studies are now known only to the ISO?



4. What differences in DLF methodology are needed to overcome the difference in voltage level that FERC accepted for the demarcation between the UDC distribution system and the ISO grid?



5. Is the iterative “fitting” method used by SCE to match 1992 peak demand loss estimates and 1992 annual energy losses an acceptable approach in light of the desire to have a hourly-sensitive methodology?  In particular, does the assumption of constant system resistance impose an excessive linearity on the methodology that is incompatible with actual system behavior (or distribution line component behavior)?



6. Should PG&E be required to revise the final form of its methodology to develop continuous equations as SCE and SDG&E have done?



7. Is the assumption that SDG&E states (assumed proportionality of customer sector loads for all hours of the year corresponding to the peak demand hour) a realistic assumption in light of the intent of DLFs to have a time varying loss estimate applicable to the major voltage levels/customer types?









�Policy Issues that DLFWG Should Investigate



The differences in methodology and descriptions by the UDCs of their DLF results now in use for 1998 raise a series of policy issues that the DLFWG report should address, and if they cannot be resolved, should be referred to the CPUC for resolution.



These include:



1. appropriate level of accuracy for hourly DLFs  in light of:



	a. the tradeoffs between erroneous DLFs and UFE,

	b. range and pattern of PX prices as a measure of “value” of hourly error versus cumulative error, and

	c. ISO versus CPUC flexibility in addressing “fairness” issues;



2. need for a permanent methodology for all utilities, including:



	a. uniform methodology for all three UDCs,

	b. timing and scope of major UDC loss studies; and

	c. coordination of UDC loss studies with ISO loss studies.



3. the philosophy of inclusion of UFE elements within DLFs (SCE and SDG&E do, PG&E does not) and the issue of whether UFE should biased positive or neutral;



4. coordination of CPUC decisions with FERC decisions on distribution-connected generator loss treatment (SCE tariff application to FERC presumes that some UFE is included within DLFs, therefore they have proposed a loss credit to remove UFE component);



5. development of two DLF sets (forecast-based loads for scheduling, and actual-based loads for settlement and billing);



6. requirements that UDCs prepare forecast-based DLFs for use by SCs in ISO and/or PX load scheduling;



7. development of separate DLF factors for streetlights;



8. benefits vs. costs of additional metering to refine DLF vs. UFE allocations.
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