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Model for Interval Data Recorder Segment (BusIDRrq)

This section provides a summary of the estimated profile model for the Interval Data Recorder Required segment.  The profile type for this segment is BusIDRrq, and includes customers with peak demand levels over 1,000 kW.  The BusIDRrq profile will only be used in those rare instances when no customer-specific historic interval data are available for settlements, e.g., for a new ESI ID that has a demand level greater than 1,000 kW.

Large customer data were available for three utilities (TXU, CPL, and WTU) at the rate class level.  Data were included in the analysis when the class average peak values exceeded 1,000 kW.  The resulting sums for each utility do not correspond exactly to the definition of IDR customers used for ERCOT, since some customers under 1,000 kW may be included in the rate class totals, and some customers over 1,000 kW are known to be in classes that were not interval metered on a census basis.

Figure 10‑1 shows a scatter plot of daily energy versus average temperature for all days (about 1,300) in the database.  In this plot, the data for each utility are scaled to adjust for differences in average customer size.  Days are color coded, with solid blue circles for weekdays, orange diamonds for Saturdays, red triangles for Sundays, and green squares for holidays.  The chart shows some seasonality, with loads about 10% higher in the warm months than in the cold months.  However there is not a strong indication of significant daily weather sensitivity.  

Figure 10‑2 and Figure 10‑3 show loads at hour 7 (the hour ending at 7 a.m.) and hour 16 (the hour ending 4 p.m.) plotted against average temperature.  Both show the same pattern of mild seasonality, moderate day-type effects, and absence of daily weather sensitivity.

Figure 10‑1:  Energy vs. Dry Bulb – All Utility Data – BusIDRrq
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Figure 10‑2:  Hour 7 Load vs. Dry Bulb – BusIDRrq

[image: image2.png]3 NDMet

BusIDRrq.NDM - [Scatter Plot: Hour7]
Fle Edt lnsett View Help

[_[CIx]
JRETES]

Dlsl] f] ®f l2] &

o

20000
18,000
18,000
14000
12000

10,000

Frofile HRT

8,000
6,000
4,000

2,000

Ready

20

Ell

40

50 60 0 80 a0 100
Weather.AveDB

N )





Figure 10‑3: Hour 16 Load vs. Dry Bulb – BusIDRrq
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The groups of variables that appear in the daily energy model are as follows:

--
Day of the week variables

--
Month/Day-type variables

--
Holiday variables

--
Season variables

--
Solar and Daylight Saving variables

The month/day-type variables are unique to the BusIDRrq profile type, and do not appear in any of the other profile models.  These variables are binary (0,1) variables that are the product of monthly binaries and the weekend and weekday binaries.  For example, the variable JulyWkDay is set to 1 for all days in July that are weekdays (and not holidays) and 0 for all other days.

The estimated coefficients from the daily energy equation are presented in Table 10‑1.  The fit statistics for the equation include an R Square value of 0.63 and a mean absolute percentage error (MAPE) of 4.9%.  Most of the coefficients are statistically significant.  Key observations include the following:

(
Month and day type effects (e.g., JanuaryWkDay) are the main explanatory variables.  As expected, the constants on weekdays are larger than on weekend days.  Also, the constant shifts for summer months are larger than the constant shifts for winter months.

(
Holiday effects are all negative and statistically significant for the major holidays.  

The estimated coefficients for the hourly fraction models are presented in Appendix D.  The hourly fraction models use a reduced specification with season/day-type constant shifts rather than month/day-type shifts.  This reflects the fact that large customer load shapes are very stable within each season, although the levels change slightly from month to month.

Table 10‑1:  Daily Energy Equation – Estimated Coefficients – BusIDRrq

[image: image4.wmf]Variable

Coefficient

StdErr

T-Stat

Unit

Definition

Monday

371139.336 

37392.400 

9.926 

Bin

1 on Mondays, 0 otherwise

TWT

377640.325 

37452.249 

10.083 

Bin

1 on Tues, Weds, or Thurs, 0 otherwise

Friday

376748.536 

37544.080 

10.035 

Bin

1 on Fridays, 0 otherwise

Saturday

334108.946 

37507.849 

8.908 

Bin

1 on Saturdays, 0 otherwise

Sunday

318107.754 

37540.697 

8.474 

Bin

1 on Sundays, 0 otherwise

MartinLKing

-6811.735 

18274.968 

-0.373 

Bin

1 on Martin Luther King, 0 otherwise

PresidentDay

-13483.807 

19856.015 

-0.679 

Bin

1 on Presidents' Day, 0 otherwise

MemorialDay

-48189.234 

19695.624 

-2.447 

Bin

1 on Memorial Day Holiday, 0 otherwise

July4thHol

-46834.478 

15938.044 

-2.939 

Bin

1 on July 4th (Fri if Sat, Mon if Sun), 0 otherwise

LaborDay

-65243.401 

16099.176 

-4.053 

Bin

1 on Labor Day, 0 otherwise

Thanksgiving

-88044.864 

15927.894 

-5.528 

Bin

1 on Thanksgiving, 0 otherwise

FridayAfterThanks

-81089.761 

16029.868 

-5.059 

Bin

1 on Friday After Thanksgiving, 0 otherwise

ChristmasHoliday

-96214.449 

14492.996 

-6.639 

Bin

1 on Christmas (Fri if Sat, Mon if Sun), 0 otherwise

NewYearsHoliday

-76200.405 

13763.868 

-5.536 

Bin

1 on New Year's (Fri if Sat, Mon if Sun), 0 otherwise

XMASWkB4

-21286.902 

7912.910 

-2.690 

Bin

1 on days in the Week before Christmas, 0 otherwise

XMASAft

-44397.027 

7920.783 

-5.605 

Bin

1 on days in the Week after Christmas, 0 otherwise

DLSav

8607.473 

7305.759 

1.178 

Bin

1 

on d

ays with Daylight Saving, 0 otherwise

HLight

-2136.747 

3686.792 

-0.580 

Hours

Hours of Light (e.g. 12.75 = 12 and 3/4 hours)

JanuaryWkDay

205.674 

5621.335 

0.037 

Bin

1 on January Weekdays, 0 otherwise

JanuaryWkEnd

-4001.479 

7196.933 

-0.556 

Bin

1 on January Weekend Days, 0 otherwise

FebruaryWkDay

4179.103 

6514.269 

0.642 

Bin

1 on February Weekdays, 0 otherwise

FebruaryWkEnd

5939.266 

8772.989 

0.677 

Bin

1 on February Weekend Days, 0 otherwise

MarchWkDay

6610.394 

8712.544 

0.759 

Bin

1 on March Weekdays, 0 otherwise

MarchWkEnd

4511.821 

10627.182 

0.425 

Bin

1 on March Weekend Days, 0 otherwise

AprilWkDay

15272.658 

12330.607 

1.239 

Bin

1 on April Weekdays, 0 otherwise

AprilWkEnd

12949.219 

13732.200 

0.943 

Bin

1 on April Weekend Days, 0 otherwise

MayWkDay

28713.783 

14914.216 

1.925 

Bin

1 on May Weekdays, 0 otherwise

MayWkEnd

24751.499 

15675.282 

1.579 

Bin

1 on May Weekend Days, 0 otherwise

JuneWkDay

26701.661 

15992.709 

1.670 

Bin

1 on June Weekdays, 0 otherwise

JuneWkEnd

40018.312 

16781.566 

2.385 

Bin

1 on June Weekend Days, 0 otherwise

JulyWkDay

23249.367 

15327.893 

1.517 

Bin

1 on July Weekdays, 0 otherwise

JulyWkEnd

29577.144 

16144.405 

1.832 

Bin

1 on July Weekend Days, 0 otherwise

AugustWkDay

36261.773 

13237.395 

2.739 

Bin

1 on August Weekdays, 0 otherwise

AugustWkEnd

51132.773 

14036.330 

3.643 

Bin

1 on August Weekend Days, 0 otherwise

SeptemberWkDay

26114.587 

10805.303 

2.417 

Bin

1 on September Weekdays, 0 otherwise

SeptemberWkEnd

35984.380 

11913.240 

3.021 

Bin

1 on September Weekend Days, 0 otherwise

OctoberWkDay

11892.355 

8651.636 

1.375 

Bin

1 on October Weekdays, 0 otherwise

OctoberWkEnd

23141.104 

9953.141 

2.325 

Bin

1 on October Weekend Days, 0 otherwise

NovemberWkDay

8167.436 

5206.181 

1.569 

Bin

1 on November Weekdays, 0 otherwise

NovemberWkEnd

11725.068 

6946.764 

1.688 

Bin

1 on November Weekend Days, 0 otherwise


Figure 10‑4 provides a plot of the predicted values for the eight weather zones for the coldest week in January of 1999.  Figure 10‑5 provides a comparable plot for the hottest week in August of 1999.  The predicted values are almost identical, reflecting the fact that all inputs (except hours of light) are the same for all zones.  Zone-specific variables were not included in the model because IDR data were not provided by all utilities and because the models were intentionally kept as simple as possible, given their limited uses.

Table 10‑2 provides a summary of mean absolute percentage error (MAPE) values for the estimated hourly models.  The first set of values, labeled Daily MAPE, show the average values computed from individual hourly errors.  These values average to 5.8% and range from 4.1% to 7.6%, depending on the hour.  These averages are computed from the absolute values of the differences between the data and modeled loads in each hour divided by the sample load in that hour.  

In contrast to the results presented in previous sections, the data for the BusIDRrq segment represent a total of class loads, rather than a sample estimate.  As a result, the error statistics do provide a measure of the accuracy of the model relative to the true population loads for these classes for the three utilities that provided the data.  (Note, as discussed above, the large customer class totals do not correspond exactly to the population of IDR customers as defined by ERCOT).  Because the data span three service territories and zone-specific variables are not included in the BusIDRrq model, part of the model error reflects the fact that the IDR profiles differ across the different data sets while the model predictions do not.

The second set of MAPE values is computed from the differences between the average sample value in each month and the average modeled value in each month.  In this comparison, the predicted values for each month are calibrated to have the same total as the actual data values for that month prior to computing the error statistics.  

The final graph, Figure 10‑7, shows a comparison of the average sample value across all data sets for the months of January and July, and the average predicted value across all data sets for these same months.  As expected, at this high level of aggregation, the model results provide an excellent approximation to the average value for the underlying data.

Figure 10‑4: Simulated Profiles – 1999 Cold Winter Week -- BusIDRrq
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Figure 10‑5: Simulated Profiles – 1999 Hot Summer Week -- BusIDRrq
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Table 10‑2:  Daily and Monthly MAPE Values for BusIDRrq
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Figure 10‑6:  MAPE Values (Daily and Monthly Average) – BusIDRrq
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Figure 10‑7:  BusIDRrq Average Shapes – Actual and Predicted
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