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SPECIAL REPORT ON PACIFICORP ALLOCATIONS

ISSUE

The Utah Public Service Commission has previously requested that the Division of Public
Utilities re-examine the appropriateness of two factors used as a part of allocation procedures,
1) using the 12 monthly peaks in the demand allocation factor, and 2) using a weighting of 75%
demand and 25% energy in deriving the System Generation (SG) allocation factor. These factors
have been applied to all three allocation systems recently considered, Consensus, Accord and
Roll-in. The decisions on these factors were first made at the time of the Pacificorp merger when
little data was available about the merged company, so a new examination is desirable. This
report contains a somewhat in-depth analysis of the 12 CP factor, a more subjective analysis of
the 75-25 factor and a sensitivity study evaluating the impact of alternative decisions on Utah
rates.

CONCLUSIONS AND RECOMMENDATIONS

The Division of Public Utilities finds that there is no evidence to suggest that 12 CP is not
an appropriate allocation period. In fact, the evidence that is available indicates that all 12 months
could impact capacity allocation. We also find that the 75%/25% peak to energy ratio in the
capacity allocation factor reasonably represents actual capacity expansion decisions. We find that
Utah expenses are quite insensitive to changes in these allocation tools and therefore more refined
analysis and study is not warranted. Therefore, the Division recommends that the Public Service
Commission continue to use these factors as they are presently applied. While the evidence that
leads to this recommendation is not clear cut, there is substantial evidence that the factors are
correct and no evidence at this time that they are incorrect.

ANALYSIS
A. ANALYSIS OF 12 CP

The issue here is, “For which months of the year could peak load or peak load growth
cause additional investment in generation and transmission capacity?” If peak load or peak load
growth in a particular month has some potential responsibility for new investment then generation
costs ought to be assigned to that time period. Table 1 on the following page is monthly peak
data for the merged Pacificorp (PC) for the past ten years. The data for the time periods before
the merger represent the coincident peaks of the independent utilities. What we have called
“peak load” is the native customer firm peak load. At the first stage of our analysis, we used
sophisticated three-variable curve fitting techniques to see if data from all twelve months could be
fitted to the same equation.

We found a number of equations that related peak load to a seasonal pattern of months
and a time trend over the years. Figure 1 attached shows the three-dimensional curve-fit for one
of these equations, one that the Division believes shows a good balance between accuracy,
predictability and simplicity. As shown, the correlation coefficient (r*) of this case is 0.75 or 75%
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identical curve fit data, providing some support that the model results are robust statistically. We
have included backup data on the Census X-11 runs in Appendix 2 as well.

Note that the monthly weighting factors with either method are all within plus or minus
9%. This small range of variation indicates that none of the months are unimportant to the
pattern. The next question is whether this much variation is statistically significant.

The Appendix also shows plotted residual (difference between model and actual) data. A
consistent pattern of error for the same month of the year in the same direction and of the same or
growing magnitude would indicate that one month was less valid to the model than the other
months. Such a pattern is not apparent. To verify that, we used the error autocorrelation
function as shown in the Appendix to test if lagging the data for various numbers of months
would show an autocorrelation function between a particular month and subsequent months. The
twelve month lag showed no more autocorrelation than any other lag period. We conclude that
there is no pattern of months that are less important to the model.

We then did some statistical analysis of the raw data to include the impacts of random
variation on the possibility of contribution to peak load. Table 2 shows that analysis. Section I is
the raw data from Table 1. Section II shows the mean, standard deviation and confidence
intervals for the twelve months data within each year. If all the month’s peaks fall within 2
standard deviations (2SD), then we are justified in concluding that there is no statistically
significant difference between any of the months within the year.

tatistical note: Similar events can have values that vary randomly, but if those events are truly
imilar, their values should fall within a reasonable range from the mean. Some 95.5% of the
alues should fall within +2SD of the mean. If a value falls outside of that range, we have reason
o suspect that the data are not really similar. If we want to be really sure, we use a range of

+ 38D, which includes 99.7% of the normal variation.

Of the 120 pieces of monthly data, all but 4 fall within 2 standard deviations, and three of
those four are very close to 2 standard deviations. The remaining month, December 1990, was
the month of extreme weather conditions called “the Arctic Express,” and so that variation (as
well as the following month, January 1991) could well be caused by extreme weather conditions.

More importantly, the four cases of variation that we have are all on the high side. We
found no cases where the lower peak months (typically April, May, September, October) fell
outside of 2 standard deviations. Once again we are forced to conclude that none of the month’s
peaks are statistically insignificant and therefore each might be important in causing capacity
costs.

Section IIT of the table examines the data in the opposite direction. For example, we look
at all the January’s in the last ten years and look at their standard deviation. Again the only cases
where the maximums and minimums of actual data fall outside of 2 standard deviations seem to be
weather related. We believe an even more useful statistic is also included in Section ITI, where we
look at the minimum and maximum value that has occurred for each month over the ten year
period. We note that the maximum value for any of the four “off-peak” months has at times
exceeded the lowest peak value for the peak months. For example, May has the lowest range of
peak values in the table However, the largest May peak of 5906 MW exceeds some actually
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experienced peaks in November, December, January and February, the usual peak months.

We have taken this analysis one more step--We have determined the mean monthly peak
for each month and the statistical range of possible values assuming the possible values could be
the mean = 2 standard deviations (SD). We have compared these monthly values in Figure 6.
The heavy line indicates the maximum value of the lowest month, May. Note that this maximum
possible value exceeds the minimum possible values of all the peak months except December. If
we compare the mean monthly values =+ 3 SD, as shown in Figure 7, we note that the May
maximum could exceed all the high load peak month’s values. Remember that 3 SD includes
99.7% of the expected values of the variable.

This is one way of looking at the probability of contribution to peak load. From this
analysis we must conclude that there is a reasonable possibility of contribution to peak for each of
the months. Therefore, we must consider each month in allocating the costs of capacity added to
meet those peak loads.

PacifiCorp has provided data looking at probability of contribution to peak in a different
way. That data is shown in Table 3. Their probability of contribution to peak is defined as the
number of hours each month that exceed 72% of the annual peak Toad.” The 72% represents the
available energy of all resources (less WSCC spinning reserve Tequirements) as a percent of the
peak capability of those same resources. We have charted the ranges of the values in Figure 8.
Once again this chart shows that the maximum of the low months can exceed the minimum of the
high months, except for December. For the last six years, the annual peak has been in February,
December, January, December, November, December (but July was only 6 MW less.) With each
of the 12 months having a probability of at least 42% of contributing to the system peak, we can’t
conclude that any month is unimportant.

We empasize once again that none of these studies takes into account the need of
PacifiCorp to provide maintenance for generating units. With a peak load in excess of 7000 MW,
the company can only spare about 10% of its generating units down for repair each Spring and
Fall This means that about 20% of the generating units can be down for major maintenance each
year or about a five year cycle for major maintenance. This is a longer interval than is
recommended for these units.

We also note here that when the concept of stress factors was first developed by Utah
regulators many years ago, we looked at a number of factors, not just peak load and contribution
to peak. However, PacifiCorp has stated that these two factors are the only ones that their
planners use in planning capacity expansions for peak. Mr. Alt, the Chief Engineer for the
Division of Public Utilities, has testified consistently that we should base our allocation factors on
those factors that the utilities use to make real world decisions. We still believe that is the
appropriate policy, so we have narrowed our examination to only those two factors. We don’t
believe that adding other factors would increase the accuracy of our determination.

AN ANALYSIS OF CAPACITY/ENERGY RATIOS
IN CAPACITY ALLOCATION FACTORS

Operating experience, particularly with PacifiCorp, indicates that often capacity
expansions are required to provide for the energy needs of the customers. To the degree that this

-
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APPENDIX 1
COMPUTER MODEL OF PACIFICORP PEAK LOAD
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APPENDIX 2
TIME SERIES MODEL OF
PACIFICORP PEAK LOAD DATA
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File Edit Graph Expert Model Foregasts Options
Exponential smoothing
Period Actual Error
12-1993 6976.000 -198.765%
11-1993 7268.000 763.798
10-1993 6047.000 -35.155
9-1993 6200.000 342.417
8-1993 6554.000 257.618
7-1993 5043.000 -389.233
6-1993 5606.000 -819.373
5-1993 5906.000 -44.909
4-1993 53960.000 -181.646
3-1993 £5486.000 -21.206
2-1993 7133.000 198.535
1-1993 7156.000 208.674
12-1992 65968.000 -67.361
11-1992 6680.000 238.814
10-1892 5953.000 -166.060
9-1992 57390.000 -252.770
8-1992 6734.000 379.141
7-1992 6449.000 -29.172
6-1992 6615.000 558.805
5-1992 5845.000 261.641
4-1992 5849.000 117.560
Period Actual Error
3-1992 5962.000 -198.643
2-1992 5375.000 -328.119
1-1992 6463.000 -401.382
12-1991 6607.000 -429.897
11-1991 6290.000 -227.459
10-1991 6350.000 390.182
9-1991 5987.000 153.566
8-1991 6351.000 174.599
7-1991 5405.000 140.417
6-1991 5793.000 -347.513
5-1991 5607.000 -94.158
4-1991 5962.000 167.457
3-1991 6097.000 ~-191.619
2-1891 6178.000 -916.497
1-1991 70138.000 27.833
12-1990 7622.000 915.894
11-1990 6273.000 -50.060
10-1390 5730.000 -216.057
9-1990 5855.000 62.8395
8-1390 6356.000 288.011
7-1990 6406.000 283.504




Exponential smoothing

Wmﬁcs:dual Errors

Period Actual Error
5-1987 5616.000 307.790 : :
5-1987 4990.000 20.155 : :
4-1687 5090.000 0.857 : :
3-1987 5355.000 -30.985 : :
2-1987 5733.000 -196.610 : :
1-1987 6246.000 384.960 : :
12-1986 5816.000 ~110.391 : :
11-1986 5494.000 58.185 : :
10-1986 5038.000 -228.283 : :
9-1986 5016.000 -47.433 : :
8-1986 5359.000 -36.199 : :
7-1986 5335.000 -203.814 : :
6-1886 5407.000 75.397 : :
5-1886 5054.000 76.829 : :
4-1986 5071.000 -64.408 : :
3-1986 5251.000 -273.188 : :
2-1986 5825.000 -262.480 : :
1-1986 5781.000 -462.427 : :
12-13885 6223.000 34.737 : .
11-1985 5988.000 333.988 : :
10-1885 5500.000 229.153 : :
Hesidual Crrors
Period Actual Error
g8-1985 5387.000 -102.863 : :
7-1985 5576.000 10.209 : :
6-1985 5371.000 -7.659 : :
5-1985 4979.000 -95.614 : :
4-1985 5003.000 -332.319 : :
3-1885 5551.000 -100.760 : :
2-1985 6375.000 379.312 : :
1-1985 6077.000 -56.294 : :
12-1984 6315.000 395.278 : :
11-1984 5599.0800 92.137 : :
10-1984 5344.000 240.717 : :
9-1984 5801.000 12.835 : :
8-1984 5316.000 21.422 : :
7-1984 5403.000 47.521 : :
6-1984 5107.000 -125.215 : :
5-1984 4789.000 -177.837 : :
4-1984 5110.000 -10.196 : :
3-1984 5311.000 -149.667 : :
2-1984 5693.000 -258.782 : :
1-1984 6214.000 306.409 :




Audit Trai

Forecast Pro for Windows Extended Edition Uersion 2.88
Wed Feb 88 13:83:27 1995

Forecast Model for PEAKLDG

Automatic model selection

Multiplicative Winters: Linear trend, Multiplicative seasonality
Confidence limits proportional to indexes and level

Standard Diagnostics

Smoothing Final
Component Weight Ualue
{.evel §.22595 6525.5
Trend B8.806786 8.7499
Seasonal 8.22281. 1.8874
Seasonal Indexes
January - Harch 1.68718 1.87618 8.9%642
fipril - June 8.93676 §.91513 B8.96731
July - September 1.0608828 1.817246 8.93938
October - December 6.95168 1.683828 1.88737

lHean 5882
R-square 8.7871

Sample size 128

Standard deviation 567.4
Adjusted R-square 8.783%4

Number of parameters 3

Durbin-Watsen 1.678
Forecast error 264
MAPE B§.832892

Ljung-Box(18)=25.77 P=8.8949
BIC 276.8
RMSE 268.7

HAD 193.5

Forecast Hodel for PEAKLDSG

Census X-11 Parts B, € and D multiplicative
23-term Henderson trend-cycle weights

{ Trading day adjustment: off

............................................................................................................................................................................................




APPENDIX THREE
UTAH REVENUE REQUIREMENT SENSITIVITY
TO ALLOCATION FACTORS SHOWN
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