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Very truly yours,







Peter Ouborg



PO:emc



Enclosures



�BEFORE THE PUBLIC UTILITIES COMMISSION

	OF THE STATE OF CALIFORNIA





____________________________________

Order Instituting Rulemaking on the		)

Commission’s Proposed Policies		)

Governing Restructuring California’s   	)	R. 94-04-031

Electric Services Industry and		)

Reforming Regulation				)

____________________________________)

Order Instituting Investigation on		)

the Commission’s Proposed Policies		)

Governing Restructuring California’s		)	I. 94-04-032

Electric Services Industry and		)

Reforming Regulation				)

				  (U-39E)	)

____________________________________)

















FILING OF PACIFIC GAS AND ELECTRIC COMPANY ON DISTRIBUTION LOSS FACTORS







					ROGER J. PETERS

					LINDA L. AGERTER

					PETER OUBORG	

					Law Department

					PACIFIC GAS AND ELECTRIC COMPANY

					P. O. Box 7442

					San Francisco, CA  94120

					Telephone:  (415) 973-2286

					Fax: (415) 973-5520

					Attorneys for

					PACIFIC GAS AND ELECTRIC COMPANY



October 15, 1997

�

BEFORE THE PUBLIC UTILITIES COMMISSION

	OF THE STATE OF CALIFORNIA





____________________________________

Order Instituting Rulemaking on the		)

Commission’s Proposed Policies		)

Governing Restructuring California’s   	)	R. 94-04-031

Electric Services Industry and		)

Reforming Regulation				)

____________________________________)

Order Instituting Investigation on		)

the Commission’s Proposed Policies		)

Governing Restructuring California’s		)	I. 94-04-032

Electric Services Industry and		)

Reforming Regulation				)

				            	)

____________________________________)

















FILING OF PACIFIC GAS AND ELECTRIC COMPANY ON DISTRIBUTION LOSS FACTORS





On August 20, 1997, Pacific Gas and Electric Company (PG&E) committed to file no later than October 15, 1997, the method it will use to provide hourly, dynamic, system load based, Distribution Loss Factors (DLFs) to market entities. This filing provides these DLFs, by primary and secondary distribution voltage level, for a range of PG&E UDC distribution system loads.  This filing also addresses DLFs for generation located on the distribution system, which was not addressed in previous workshops or filings.



Market entities, primarily Scheduling Coordinators, will multiply these DLFs by historical hourly distribution end-use meter data to obtain an estimate of their customers’ corresponding load at the ISO/UDC interface (transmission grid level).  These values will then be used by the ISO, PX, Scheduling Coordinators, and PG&E for settlement purposes per the ISO and PX Tariffs.

�Overview



On August 20, 1997, PG&E (along with Southern California Edison and San Diego Gas and Electric) filed a supplement to the July 25, 1997 “Workshop Report on Retail Settlements and Information Flows” that specifically dealt with distribution loss factors (DLFs) relative to their definition, calculation, structure and format, as well as communication to the market place.�  In the new market, the ISO and PX have mandated the use of DLFs to adjust end-use meter data up to a grid level estimate (for submittal to the ISO by PX participants and Scheduling Coordinators).  These DLFs may also be used in the following ways:

; 

by Scheduling Coordinators to estimate and prepare balanced grid level generation and load schedules; 

by UDCs to prepare average PX prices for billing and CTC calculation (Schedule PX); and

by PX participants and Scheduling Coordinators to adjust generator meter data to a grid-level estimate (for submittal to the ISO and PX).



In the August 20th supplemental report, PG&E agreed to file its DLFs by October 15, 1997.  The hourly DLFs were to be aligned by service voltage level, along with other pragmatic implementation details for making this information available to the market.  PG&E’s calculated hourly DLFs for projected distribution system loads are shown in Table 1.  Figure 1 provides a complementary graphical presentation of the information.



The DLFs are provided per 100 MW increments of UDC load, which is defined as all PG&E’s distribution system loads (including PG&E bundled as well as direct access customer loads).  The 100 MW increments are built upon PG&E’s historic 1995 load data, which at the UDC level ranged from a peak of approximately 13,000 MW to a low of approximately 4,500 MW.



DLFs associated with the relatively small amount of generation located on the distribution system are considered to be unity, as described further below.



As stated in PG&E’s RSIF August 20, 1997 filing, and as agreed to by the RSIF DLF working group participants, PG&E (as well as the other IOUs) views these DLFs as an interim solution for use during calendar year 1998.  PG&E remains committed to full participation in a to-be-scheduled 1998 working group initiative whose goal will be to define a common (if possible) and improved DLF methodology for use by the IOUs commencing January 1, 1999.



PG&E’s Distribution Loss Factor Calculation



For PG&E, the transmission/UDC interface is defined at the 60 kV service level.  Distribution service is defined as less than 60 kV service.  For the majority of PG&E’s system, the transition from primary to secondary service occurs at 12 kV service.  However, for those limited areas served at 4 kV, the primary/secondary service split occurs at this lower level. 



DLFs for Distribution Loads



Distribution losses are not estimated by use of a simulation model, as they are for transmission.  Rather, information about the characteristics of each piece of distribution system equipment (i.e., feeders, transformers, etc.) and the load on that equipment is used to estimate losses.  The distribution loss adjustment factors have been created per 100 MW increments of load and are averaged across the various conditions under which that load may be experienced (e.g. seasons, day types, geography, etc.). The values derived are by definition greater than or equal to 1.0.



Loss adjustment factors are independently calculated for each component of the distribution system (i.e., transformers, feeders, etc.).  Loss adjustment factors for the components are multiplied to obtain estimated primary or secondary service level loss adjustment factors.  The general procedure used for calculating energy losses is as follows:



using non-coincident load and loss data as well as hourly load shape information, calculate the total annual energy and annual equipment losses.



allocate total energy and total losses on each system component to each hour of a given year using the UDC system load shape.  Losses are allocated based on the sum of the square of the hourly loads, vis a vis the system load.  The square is used for allocating losses because losses are proportional to the square of the current flowing and current is directly proportional to load.



Primary Voltage Level Loss Factors



Primary voltage level loss adjustment factors are the product of substation transformer loss adjustment factors and feeder loss adjustment factors.  Substation losses are developed by aggregating the losses of that substation’s transformers; they include no-load and load loss estimates.  For those transformers where historical data was unavailable, engineering estimates were derived utilizing variables such as peak load, power factor, impedance at each transformer, and the angle between impedance and current.



Feeder losses were adjusted to reflect coincidence with system peak conditions.  The feeder loss calculation method is consistent with that adopted in prior regulatory filings.



Secondary Voltage Level Loss Factors



Two additional loss adjustment factors are multiplied by the primary lossfactor to calculate the total secondary loss factors; a) losses on secondary services and b) losses on final line transformers.  The secondary, service, and final line transformer values were derived using system average estimates.  The methodology is consistent with that adopted in prior regulatory filings.



DLFs for Generation Resources on the Local UDC System



The DLFs provided in this report are based on the assumption that the generation source in question is providing power to the UDC at the transmission/distribution interface, permeating energy throughout the distribution grid to meet customer load, and concurrently incurring line losses.  However, there are a limited number of distributed generators (DGs), including hydro units, that feed directly to the distribution (less than 60 kV) system.  



For such local generation resources, PG&E will assign unity DLFs, for the 1998 interim period.  Further consideration of the local DG DLFs will be addressed in the 1998 working group charged with exploring how to enhance and standardize the UDCs’ DLF calculation methodologies.



Considering the local DG DLFs as unity is supported by the following pragmatic realities:



Any local DG energy provided to the distribution system will have minimal line loss implications at the transmission/UDC interface.



Local DG resources represent approximately 300 MW of generation provided directly to the distribution system; this represents about 23% of the peak load experienced on PG&E’s distribution system.





�System Load Forecast 



The DLFs for each trading day will be based on the PG&E internal hourly UDC system load forecasts developed one day in advance of the trading day.  As referenced in the August 20, 1997 RSIF supplemental filing, these hourly system load forecasts will represent all PG&E bundled as well as direct access customer loads on PG&E’s distribution system, defined as being served below the 60 kV transmission/distribution interface. Excluded from this load are transmission served loads, as well as transmission voltage power provided to other customers (e.g. NCPA ,WAPA , etc.) within the PG&E service area.



Once the PG&E internal UDC system forecast is calculated, the primary and secondary voltage level DLFs, for each a hour of the trading day, will be determined using Table 1. In the event the hourly system forecast is provided in increments smaller than 100 MWs (i.e., 9,525 MW), the “look-up” spreadsheet automatically will defer to the next highest increment’s value.  This is due to the averaging within 100 MW increment calculations used in the DLF analysis.



As noted, Table 1 is based on historic 1995 hourly loads.  In the event that the forecasted hourly loads on any given day exceeds the table’s 13,200 MW maximum value, then additional values will be extrapolated from the established curve.



PG&E will post the DLFs shortly after PG&E provides its demand bid to the PX (based on the internal PG&E UDC system load forecast) and before the Scheduling Coordinators are required to provide their preferred schedules on the day preceding the trading day.



Distribution Loss Factor Data Communication



This section provides the communication procedures and protocols for retrieving PG&E specific distribution loss factors.



By 7:00 AM on the day preceding the trading day, PG&E will post the set of hourly DLFs, corresponding to the trading day, in a publicly accessible, logical based directory on a data server.  This data server will be the same system as utilized by the PG&E meter data management agent (MDMA).  The daily set of hourly DLFs will be posted for a minimum period of 42 days.



The DLF data can be accessed on the MDMA server through the Internet by using the standard Hypertext Transfer Protocol (HTTP).  This will accommodate the use of a standard WEB browser as well as software developed for the programmatic retrieval of the DLFs.



The logical filename of the DLF data and the format in which the data will transferred will be that as defined in the supplemental report�.  A unique filename will be used for each set of daily DLFs.  There will also be a unique filename which corresponds to all DLFs supplied for any given year, as time progresses.  





�





Table 1

PG&E Distribution Loss Adjustment Factors����������������UDC

Load

(MWs)�

Primary�

Secondary��UDC

Load

(MWs)�

Primary�

Secondary����������4300�1.013410�1.066086��6500�1.016261�1.064229��4400�1.013520�1.065596��6600�1.016413�1.064382��4500�1.013616�1.065239��6700�1.016571�1.064551��4600�1.013711�1.064941��6800�1.016731�1.064735��4700�1.013816�1.064662��6900�1.016884�1.064921��4800�1.013919�1.064430��7000�1.017047�1.065129��4900�1.014036�1.064211��7100�1.017217�1.065355��5000�1.014154�1.064029��7200�1.017383�1.065585��5100�1.014271�1.063884��7300�1.017549�1.065824��5200�1.014403�1.063756��7400�1.017715�1.066073��5300�1.014521�1.063670��7500�1.017883�1.066331��5400�1.014663�1.063596��7600�1.018052�1.066599��5500�1.014795�1.063554��7700�1.018225�1.066879��5600�1.014934�1.063534��7800�1.018396�1.067165��5700�1.015067�1.063537��7900�1.018569�1.067459��5800�1.015202�1.063558��8000�1.018747�1.067770��5900�1.015352�1.063603��8100�1.018911�1.068060��6000�1.015499�1.063664��8200�1.019087�1.068379��6100�1.015645�1.063743��8300�1.019263�1.068702��6200�1.015789�1.063836��8400�1.019440�1.069033��6300�1.015952�1.063957��8500�1.019620�1.069375��6400�1.016102�1.064082��8600�1.019790�1.069703��
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Table 1 Continued������������UDC

Load

(MWs)�

Primary�

Secondary�

�UDC

Load

(MWs)�

Primary�

Secondary��8700�1.019973�1.070060��11000�1.024256�1.079458��8800�1.020153�1.070416��11100�1.024453�1.079926��8900�1.020328�1.070768��11200�1.024610�1.080299��9000�1.020523�1.071162��11300�1.024821�1.080805��9100�1.020695�1.071515��11400�1.025016�1.081273��9200�1.020866�1.071868��11500�1.025205�1.081729��9300�1.021055�1.072264��11600�1.025403�1.082211��9400�1.021242�1.072660��11700�1.025567�1.082609��9500�1.021430�1.073061��11800�1.025765�1.083092��9600�1.021619�1.073467��11900�1.025943�1.083529��9700�1.021794�1.073847��12000�1.026217�1.084204��9800�1.021990�1.074275��12100�1.026341�1.084511��9900�1.022167�1.074666��12200�1.026576�1.085095��10000�1.022356�1.075086��12300�1.026786�1.085617��10100�1.022540�1.075496��12400�1.026943�1.086011��10200�1.022729�1.075923��12500�1.027142�1.086509��10300�1.022921�1.076358��12600�1.027396�1.087147��10400�1.023102�1.076771��12700�1.027594�1.087648��10500�1.023288�1.077199��12800�1.027711�1.087942��10600�1.023487�1.077657��12900�1.027942�1.088529��10700�1.023686�1.078119��13000�1.028111�1.088959��10800�1.023867�1.078543��13100�1.028328�1.089514��10900�1.024057�1.078989��13200�1.028600�1.090210������������������
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3  Note the secondary voltage level DLFs tend to ramp back up at lower system loadings.  This nuance of the values is based on how transformer no-load losses, which are constant, impact the percent of load associated with losses.  As the load drops, the percent of losses associated with no-load conditions increases, thereby causing the overall loss percentage curve to trend upward.  

�PROOF OF SERVICE





I am employed in the City and County of San Francisco, California.  I am over the age of 18 years and not a party to the within action.  My business address is 77 Beale Street, San Francisco, California 94105.  On October 15, 1997, I served the within:



Filing of Pacific Gas and Electric Company on Distribution Loss Factors



on the parties in this action, by placing a true copy thereof in a sealed envelope, each envelope addressed to the official service list in R.94-04-031/I.94-04-032 (BY MAIL).  I caused each such envelope, with postage thereon fully prepaid, to be placed in the United States mail at San Francisco, California.  



I declare under penalty of perjury under the laws of the United States that the foregoing is true and correct.  Executed at San Francisco, California, on October 15, 1997.





						__________________________________

							Esther Chin



� Distribution Loss Factors: Supplemental to the July 25, 1997 Workshop Report on Retail Settlement and Information Flows, filed August 20, 1997

� ibid.
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