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I. BY THE COMMISSION

A. Statement

1. This proceeding was instituted by Decision No. C00-39, January 10, 2000.  In that decision, the Commission determined that a docket should be opened to examine the demand forecast set forth in the Draft 1999 Integrated Resource Plan ("Draft 1999 IRP") filed by Public Service Company of Colorado ("Public Service") in Docket No. 99A-549E.  The Commission determined that it would review the demand forecast set forth in the Draft 1999 IRP with the intent to complete this review by May 1, 2000.  The ultimate purpose of this proceeding is to either approve Public Service’s demand forecast as presented in the Draft 1999 IRP, or approve a modified demand forecast based on the record evidence.

2. A Commission Administrative Law Judge ("ALJ") conducted a prehearing conference on January 26, 2000.  The ALJ determined that a recommended decision could not be entered in time to permit a final Commission decision by May 1, 2000.  Therefore, the Commission finds and concludes that due and timely execution of its functions imperatively and unavoidably requires that the recommended decision be omitted and that the Commission enter the initial decision in this matter.

3. The ALJ conducted a hearing on April 4 and 5, 2000.  As a preliminary matter, Public Service tendered two corrected pages to its Draft 1999 IRP, pages A19 and A20.  The matter then proceeded to hearing.  At hearing, Exhibits 1 through 57 were identified, offered, and admitted into evidence.  Administrative notice was taken of two documents, which were assigned Exhibit 58 and Exhibit 59 for identification purposes.

4. After the close of evidence, on April 20, 2000, Public Service filed a notice of updated peak demand forecast and increased projected incremental resource need.  Because no party has objected to either the timing or the forecast levels set forth in this filing, the Commission accepts this filing and considers its contents.  The Commission treats the updated forecast levels as Public Service's preferred levels for purposes of its Draft 1999 IRP.

B. Findings of Fact

5. As part of its Draft IRP, Public Service has provided forecasts of electric energy demand and sales over the planning period.  Public Service uses econometric models to forecast residential customers, sales, and demand.  The forecasted economic and demographic data are obtained from outside sources.  Public Service has considered end-use forecasting, but has not used it to develop demand and energy forecasts.

6. The Public Service system peak demand forecast is the sum of forecasts developed for five major components of the system load.  These are:  the adjusted firm load obligation (“AFLO”); designated large industrial contract customers; Rural Electric Association (“REA”) wholesale customers (including the City of Glenwood Springs); WestPlains Energy; and interruptible and non-firm loads.  The AFLO component includes all of Public Service’s retail load except for two large industrial customers which are forecast separately (Oregon Steel and Cyprus/Amax).

7. The AFLO forecast uses a linear regression model.  The independent variables for the summer model are:  Colorado employment lagged two years; Colorado real per capita personal income; and a two-day cooling degree day index.  The independent variables for the winter model are:  Colorado employment lagged two years, Colorado real per capita personal income; a dummy variable to account for the holiday-related load when the peak occurs in December; and a two-day heating degree day index. Economic data used is provided by the Center for Business and Economic Forecasing, Inc. (“CBEF”).  Weather data used is provided by the Colorado State University Climatic Data Center data for Stapleton Airport.

8. The second component of the peak demand forecast is designated large industrial contract customers.  These are forecasts developed for Oregon Steel and Cyprus/Amax from the market research department, as well as from historical loads at the time of system peak.

9. The third component of the peak demand forecast is the REA wholesale customers.  The forecasts of the capacity required by each of the REAs and the City of Glenwood Springs coinciding with the system peak are developed from the wholesale sales area, the Purchase Power and Energy Trading Department, and historical data from monthly billing reports.

10. The fourth component of peak demand forecast is for WestPlains Energy, and this forecast is determined based on contractual requirements.

11. The fifth and final major component is interruptible and non-firm loads.  The forecasts are based on historical data and other data provided by the market research department.

12. Public Service also uses econometric techniques to forecast energy sales.  To forecast residential sales, Public Service estimates the total number of customers and the total electric use per customer, and then multiplies the two.  The residential customer forecast is developed using an econometric forecasting model based on Colorado housing stock, using information provided by CBEF.  The electrical residential use per customer forecast is based on an econometric model, whose inputs include information about appliances, Colorado real personal income per capita, real average residential electricity prices, real average residential natural gas prices, and weather.

13. The commercial and industrial sales forecast is made using an econometric model.  The model inputs include Colorado total employment, real average commercial and industrial electricity prices, real average commercial and industrial natural gas prices, and weather.

14. The forecast for wholesale sales is completed on an individual basis.  The energy forecasts are based on actual annual sales and customer data for each customer class as provided by the REAs.  There are five customer classes:  residential; small commercial; large commercial; irrigation; and street lighting.  The forecast for each customer class is developed using a different method.

15. Annual sales are forecast to WestPlains Energy based on contractual requirements.  Municipal utility forecasts are based on historic trend analysis.

16. Over the planning horizon covered by the Draft 1999 IRP, Public Service forecasts a summer demand in the year 2004 of 5,698 MW and in the year 2019 of 7,449 MW.  It forecasts energy sales for the year 2004 totaling 30,904 GWh; and for the year 2019 sales of 39,896 GWh.

17. In its past several forecasts, Public Service underestimated actual summer peak demand.  Figure A.4 in the draft IRP Appendix A shows that the 1989 forecast, the 1994 forceast, the 1996 draft IRP, the 1996 final IRP, and the 1997 IRP program report all underestimated summer peak demand for future years.  Public Service has also underestimated actual winter peak demand.  See Figure A.5 Appendix A.

18. The Colorado Office of Consumer Counsel (“OCC”) criticizes many aspects in the Draft 1999 IRP forecasts.  It concludes that Public Service’s summer peak demand forecast is too low.  The OCC’s estimate peak demand forecast for 2005 is 6,318 MW, which is 465 MW above Public Service’s forecast of 5,853 MW.  The OCC suggests that Public Service’s sales forecast is also too low, estimating a 2005 sales forecast of 32,277 GWh compared to Public Service’s forecast of 31,663 GWh.  

19. The OCC contends that Public Service’s econometric forecasting models are poor and archaic.  The OCC criticizes Public Service’s having combined the commerical and industrial sectors for forecasting sales.  Also, concerning peak demand analysis, the OCC notes that the peak demand and sales forecasts are made independently of each other.  The OCC suggests that these two forecasts be made based on a common underlying approach.

20. To calculate the number of residential customers, the OCC’s expert, Dr. Rosen, removed all 13 dummy variables from the Public Service regression equation and removed the number 3,138 which is added to the dependent variable, kept the same log functional form, and reran the regression.  The OCC produced a better F statistic, T statistics, and R squared than the Public Service model.  The net result is that for the six years 1999 through 2005, the OCC forecasts between 19,000 and 24,000 more residential customers than Public Service does.

21. Dr. Rosen also tried to improve Public Service’s estimate of residential usage per customer by eliminating both the end use variable and all lags in the independent variables.  Dr. Rosen’s result for customer energy usage is similar to Public Service’s.  Due to the higher customer number projection, the total energy use will be significantly higher over the long run in the OCC’s opinion.

22. The OCC criticizes Public Service’s combining commercial and industrial sales into a single eonometric equation.  Dr. Rosen suggests that a disaggregated forecast approach is needed.  However, on an interim basis, the OCC proposes that the Commission rely on Public Service’s forecast, but not its methodology.

23. The OCC is even more critical of Public Service’s peak demand forecasting.  Dr. Rosen notes that Public Service uses a single regression equation to forecast summer peak demand for all three major demand sectors:  residential; commercial; and industrial.  The equation includes only two main independent variables, Colorado employment lagged two years and real per capita income, along with a weather adjustment.  Dr. Rosen suggests that including both per capita income and employment variables will introduce multicollinearity into the equation.  He also suggests that there is an insufficient theoretical basis to lag employment by two years in predicting peak demand.  Dr. Rosen presents an alternative peak demand forecast based on the underlying sales forecast.  He does this by forecasting the average load factor for the Public Service system.  Dr. Rosen suggests that a declining load factor, which he thinks Public Service will experience, will produce higher peak demand than Public Service estimates.  Combined with the projected increase in total sales forecasts that Dr. Rosen anticipates, the interim base case summer peak demand forecast is significantly higher than Public Service’s.  As a theoretical basis for a declining load factor, Dr. Rosen suggests the increase in the percentage of air conditioning usage by Public Service’s customers relative to total sales.

24. Finally, Dr. Rosen argues that Public Service must develop and use end-use load forecasting methodologies.  An end-use forecasting methodology means that for each signficant end-use or type of technology that uses electricity, data is gathered to estimate the number of such appliances and the average electric usage of such appliances.

25. The City and County of Denver (“Denver”) also criticizes Public Service’s forecast.  Denver puts forth several problems with the model which may be causing underprediction.  These include:  the aggregation of classes; use of a weather index which is not sensitive enough; inappropriate lag period for employment; and an inappropriate lag period on personal income.  In addition, Denver also criticizes the development of separate demand and energy forecast models, which it suggests may lead to inconsistencies.  Unlike the OCC, Denver does not insist that econometric techniques are unacceptable.  Rather, Denver seeks a refinement of the econometric tehniques utilized by Public Service.  Further, Denver offers no alternative forecasts of either peak demand or energy use over the planning horizons.

26. Staff begins its analysis of Public Service’s forecasting by noting that it has previously recommended improvements to Public Service’s forecasting.  Specifically, in Docket No. 97A-297E, Public Service’s 1996 IRP docket, Staff made five recommendations concerning Public Service’s forecasting methods.  Staff contends that Public Service has accomplished three of these recommendations, but not the other two.  According to Staff, the two that Public Service has not undertaken are:  (1) updating its load research samples that are more than a few years old and incorporating more closely these data into its demand forecasting process; and (2) including the impact of short term firm power sales on system peak demand forecasts.

27. Staff notes several weaknesses in Public Service’s forecasting.  First, Staff is critical of the estimate of AFLO in that the dependent variable is an aggregation of all of Public Service’s load except the load of its largest industrial customers and its large wholesale customers.  Second, Public Service does not employ end-use modeling to provide a check against the results of its econometric modeling.  Third, in forecasting summer peak demand, Staff claims that Public Service has not incorporated measures of changes in consumer tastes as shown by shifts in usage patterns.  Fourth, Staff critizes a special upward adjustment in the estimate of AFLO that results in adjustment to the peak demand forecast.  Fifth, Public Service makes adjustments to data that it receives from CBEF, the basis of which are unknown.  Finally, the impact of short term power sales on system peak demand estimates are not considered.

28. Staff’s overall recommendation is to adopt the Public Service forecasts, except for one inappropriate adjustment which would cause forecasted AFLO to be increased by 19.844 MW.  Staff suggests Public Service should remove this adjustment and recalculate coincident summer demand.

29. Staff is also critical of the OCC’s and Denver’s contention that energy use forecasts and peak demand forecasts must develop annual load factors which are consistent over time.  Staff also argues that Dr. Rosen’s regression analysis of Public Service’s load factor of the past ten years is incomplete.  Several factors that influence either peak load or energy sales have not been considered as Dr. Rosen has used only cooling degree days and a trend factor.  Staff concludes that Dr. Rosen’s alternative forecast not be adopted.  Staff proposes that Public Service be directed to file a revised method for the production of revised forecasts within three months of the final order in this docket; that it plan to produce revised forecasts in compliance with the revised method; and finally that Public Service provide revised forecasts within six months of the final order in this docket.  Staff contends that the Commission cannot wait until Public Service’s next filing of forecasts under the IRP Rules in 2002.

30. In rebuttal, Public Service defends its forecast as filed.  It is critical of Dr. Rosen’s attempt to forecast peak demand based on load factor.  It reviewed Dr. Rosen’s methods over previous historical periods and finds them to be inaccurate.  For example, Public Service states that Dr. Rosen’s proposed method used five years ago would have underestimated 1999 peak demand by nearly 500 MW.

31. Concerning its econometric model generally, Public Service points to the statistical evidence of high R squared and significant T statistics as showing that its data is reliable and that multicollinearity is not a problem.  Public Service notes that there is no evidence of bias from the use of dummy variables that it has used.  It suggests that Dr. Rosen’s proposed equation for residential energy per customer is no improvement over Public Service’s.

32. Finally, Public Service defends econometric modeling as acceptable and accurate.  It suggests that end-use modeling is expensive and not necessary.

33. Public Service addresses Staff’s suggestion concerning the inclusion of short term firm power sales by stating that these sales are generally only firm for one hour and are not made in a fashion that will require building facilities to support the sales.

34. On April 20, 2000, Public Service filed an updated peak demand forecast.  The updated peak demand forecast uses Public Service's econometric model, as described above.  The updated peak demand forecast results from the use of a more recent CBEF forecast.  The following illustrates the direction and magnitude of the changes to the peak demand forecast:
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2002
5,519
5,405
114
2.1%

2003
5,708
5,557
151
2.7%

2004
5,863
5,698
165
2.9%

2005
5,984
5,853
131
2.2%
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Difference

2002
+27 MW

2003
+30 MW

2004
+34 MW

2005
+12 MW




35. In sum, Public Service's revised cumulative and incremental resource needs are shown in the following table:

Revised PSCo Resource Needs to be Acquired

Through the Current IRP Solicitation (MW)








2002
2003
2004
2005

Incrementalresource needs (MW)
342
446
440
140

Cumulative resource needs (MW)
342
788
1,228
1,368

C. Findings and Conclusions on Forecasts for Components of Energy Sales

36. In the Draft 1999 IRP, Public Service provides forecasts for various components of energy sales as well as both summer and winter coincident peak demands.  While the Commission finds all of this information of interest, the most important forecast for IRP purposes is that for the summer coincident peak demand.  Concentrating on that variable, three forecasts were offered in this docket, the OCC forecasts and both the original and updated forecasts from Public Service.  Comparing the forecasts for 2005, for example, the original Public Service forecast of 5,853 MW is 465 MW below the OCC’s forecast of 6,318 MW.  When Public Service updated its forecasts, however, this estimate rose to 5,984 MW, thus reducing the difference between Public Service’s and OCC’s forecasts to 334 MW.  In percentage terms, the difference declined from 7.9 percent to 5.6 percent.  The differences for the years prior to 2005 are smaller yet.

37. The Commission finds that the forecasting efforts of Public Service and the OCC both have strengths and weaknesses.  With respect to the OCC’s effort, the Commission is concerned primarily with the forecasting of the load factor, from which it subsequently derives its forecast for peak demand.  The OCC uses a simple weather-adjusted time trend equation to predict the load factor in the future, based upon the most recent ten years of historical data.  Public Service’s rebuttal testimony, demonstrates that the OCC’s resulting forecasts are overly dependent upon the exact time period of historical data used.  Because of this dependency and because of the overly-simplified specification of the load factor equation, the Commission is reluctant to adopt the OCC’s forecasts.  The Commission does find, however, that Public Service’s updated forecasts at least fall within a zone of reasonableness and hence adopts them for the limited purpose of the Draft 1999 IRP.

38. While the Commission accepts Public Service’s updated forecasts as set forth in its April 20, 2000 filing for use in the Draft 1999 IRP, it does not endorse the forecasting method used by Public Service.  The Commission finds many of the methodological criticisms made by the other parties to be well-founded.  The Commission encourages Public Service to work to improve its forecasting process.  Some of the criticisms which Public Service should attempt to address when revamping its econometric approach to forecasting include:  (1) excessive use of dummy variables; (2) use of lags in independent variables which cannot be defended theoretically; (3) use of an end-use type variable as an independent variable; (4) excessive aggregation of customer categories; and (5) use of minimization of the mean square error as the sole criterion for selecting a particular equation.

39. In addition to improving its econometric forecasting, the Commission believes that Public Service should evaluate the possibility of introducing end-use analysis.  While econometric forecasting provides valuable insights, it is unavoidably a somewhat aggregated, top-down approach to forecasting.  End-use analysis, on the other hand, has the potential for providing a more disaggregated, bottom-up approach.  It may also be better suited for revealing more quickly any emerging changes in patterns of electricity usage such as the growing reliance upon air conditioning.

II. ORDER

A. The Commission Orders That:

40. Public Service Company of Colorado shall use the updated peak demand forecast set forth in its April 20, 2000 update and described above for purposes of its Draft 1999 Integrated Resource Plan.

41. At or before the submittal of the Final 1999 Integrated Resource Plan, Public Service Company of Colorado shall file amended pages to its Draft 1999 Integrated Resource Plan in Docket No. 99A-549E that reflect the revised peak demand forecast approved by this Decision.  This includes all pages with information that is either directly or indirectly affected by the updated forecast submitted by Public Service Company of Colorado and accepted by this Decision.

42. This Order is effective upon its Mailed Date.

B. ADOPTED IN Commissioners’ DELIBERATIONS' MEETING
May 8, 2000.

THE PUBLIC UTILITIES COMMISSION
OF THE STATE OF COLORADO
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