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Model for Business High Load Factor (BusHiLF)

This section provides a summary of the estimated profile model for the Business High Load Factor segment.  The profile type for this segment is BusHiLF.  This segment includes business customers with demand meters and with average load factors greater than 0.60.

Figure 9‑1 shows a scatter plot of daily energy versus average temperature for all days in the database, representing over 3,000 days of data in different years and in different utility service areas.  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 significant seasonality or weather sensitivity on the cooling side, and shows no evidence of weather sensitivity on the heating side.  There is a significant overlap of energy use on weekdays and weekend days.

Figure 9‑3 provides a second version of this chart, with the observations for a specific utility highlighted.  The purpose of this chart is to illustrate that separate slopes are estimated for each weather zone, and differences in these slopes will reflect the differences between weather relationships for the data points that represent each zone.  Weather slopes in the North Central zone are determined by the TXU East and TNMP North data.  Slopes in the South Central zone are determined by the Austin Energy and CPS data.  Slopes in the Coast zone are determined by Reliant Energy and TNMP South data.  Slopes in the West zone are determined by WTU and TXU West data.

Figure 9‑5 and Figure 9‑7 show loads at hour 7 (the hour ending at 7 a.m.) and hour 16 (the hour ending 4 p.m.) plotted against average daily temperature.  These plots include data for all contributing utilities.  The hour 7 plot shows a weak upward sloping relationship between temperature and loads.  A stronger relationship is evident in the hour 16 plot.  These relationships may indicate a combination of seasonality (higher loads in the summer season) and well as daily weather sensitivity (higher loads on the hot days in each season).

Figure 9‑1:  Energy vs. Dry Bulb – All Utility Data – BusHiLF

[image: image1.png][_[CIx]
JRETES]

F.NDM - [Scatter Plot: Energy¥sDryBulb]
Fle Edt Insett View Help

Dlsl] f] ®f l2] &
2=

4,000

3500

3,000

Energy

2500

Energy.

2,000

1,500 .

1,000
20 Ell 40 50 60 0 80 a0 100

Weather.AveDB

[NOM

Ready





Figure 9‑3:  Energy vs. Dry Bulb -- Individual Utility Data – BusHiLF
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Figure 9‑5:  Hour 7 Load vs. Dry Bulb – BusHiLF
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Figure 9‑7: Hour 16 Load vs. Dry Bulb – BusHiLF
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The groups of variables that appear in the daily energy model are as follows:

--
Day of the week variables

--
Holiday variables

--
Season variables

--
Solar and Daylight Saving variables

--
Dry bulb temperature slopes by zone (Hot, Med, Cold)

--
Dry bulb slope extensions (XXHot, XHot, XCold, WkEnd interactions)

--
Temperature buildup variables

Because of the relatively weak relationship with weather variables, dew point, cloud cover and wind speed variables were not included in the Business High Load Factor model.  The estimated coefficients from the daily energy equation are presented in Table 9‑1.  The fit statistics for the equation include an R Square value of 0.80 and a mean absolute percentage error (MAPE) of 4.2%.  Most of the coefficients are statistically significant.  Key observations include the following:

(
Calendar effects are as expected.  Weekdays have higher loads relative to Sundays (which are represented by the zone-specific constant terms), as indicated by the weekday coefficient estimates, which range between 97.56 and 135.57 kWh.  Holiday loads show significant negative effects (relative to Sundays) in most cases.  These day-type effects are small compared to the regional constant terms, all of which are over 2,000 kWh.

(
The hot-side slopes vary across the regions, ranging from 9.63 kWh per degree to 37.37 kWh per degree.  These slopes are significantly different on weekend days.  These slopes are amplified above 80 degrees by an additive slope of 7.11 kWh per degree, but are muted beyond 85 degrees by an additive slope of –24.47 kWh per degree, effectively canceling weather response beyond this level.

(
Middle slopes for temperatures between 60 and 70 degrees are also strong positive values, ranging from 3.36 kWh per degree to 34.15 kWh per degree.  

(
Cold-side slopes for temperatures below 60 degrees are weak negative values, indicating evidence of additional cooling effects rather than heating effects between 50 and 60 degrees.  Below 50 degrees an additive slope of 14.08 kWh per degree provides counteracts the negative effects, implying little or no weather response on the cold side in most zones.

(
Temperature buildup effects on the hot side are as expected, with a slope of 5.80 kWh per degree on hot days and a slope of 2.26 kWh per degree on mild days.  The cold day effect is negative and insignificant.

Table 9‑1:  Daily Energy Equation – Estimated Coefficients – BusHiLF
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Coefficient

StdErr

T-Stat

Unit

Definition

NCent

2162.678  

45.783 

47.237 

Bin

1 for Zone = NCent, North, or East, 0 otherwise

Coast

2262.004  

46.012 

49.161 

Bin

1 for Zone = Coast or South, 0 otherwise

SCent

2230.592  

49.281 

45.262 

Bin

1 for Zone = S

C

ent, 0 otherwise

West

2503.604  

46.888 

53.396 

Bin

1 for Zone = West or F

W

est, 0 otherwise

Monday

97.560  

12.315 

7.922 

Bin

1 on Mondays, 0 otherwise

TWT

120.517  

10.712 

11.250 

Bin

1 on Tues, Weds, or Thurs, 0 otherwise

Friday

135.569  

12.210 

11.103 

Bin

1 on Fridays, 0 otherwise

Saturday

48.475  

9.778 

4.958 

Bin

1 on Saturdays, 0 otherwise

MartinLKing

-5.847  

51.314 

-0.114 

Bin

1 on Martin Luther King, 0 otherwise

PresidentDay

-72.499  

51.728 

-1.402 

Bin

1 on Presidents' Day, 0 otherwise

MemorialDay

-109.337  

52.493 

-2.083 

Bin

1 on Memorial Day Holiday, 0 otherwise

July4thHol

-73.203  

47.668 

-1.536 

Bin

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

LaborDay

-164.041  

48.901 

-3.355 

Bin

1 on Labor Day, 0 otherwise

Thanksgiving

-150.490  

52.662 

-2.858 

Bin

1 on Thanksgiving, 0 otherwise

FridayAfterThanks

-44.457  

52.811 

-0.842 

Bin

1 on Friday After Thanksgiving, 0 otherwise

ChristmasHoliday

-242.961  

59.884 

-4.057 

Bin

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

NewYearsHoliday

-133.050  

52.607 

-2.529 

Bin

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

XMASWkB4

-9.882  

33.137 

-0.298 

Bin

1 on days in the Week before Christmas, 0 otherwise

XMASAft

21.723  

29.568 

0.735 

Bin

1 on days in the Week after Christmas, 0 otherwise

Summer

38.019  

11.220 

3.388 

Bin

1 on days in June, July, August, or September, 0 otherwise

Winter

-45.052  

9.799 

-4.597 

Bin

1 on days in December, January, or February, 0 otherwise

DLSav

33.781  

10.993 

3.073 

Bin

1 

on d

ays with Daylight Saving, 0 otherwise

HLight

12.472  

3.767 

3.311 

Hours

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

HotSlopeNCent

24.070  

2.270 

10.605 

DegF

Hot Slope when Zone = NCent, North, or East

HotSlopeCoast

17.253  

2.079 

8.300 

DegF

Hot Slope when Zone = Coast or South

HotSlopeSCent

37.367  

2.998 

12.463 

DegF

Hot Slope when Zone = SCent

HotSlopeWest

9.626  

2.295 

4.195 

DegF

Hot Slope when Zone = West or FWest

HotSlopeWkEnd

1.043  

0.970 

1.076 

DegF

Hot Slope Release on Weekend Days and Major Holidays

XHotSlope

7.109  

3.418 

2.080 

DegF

Degrees above 80 for Average Temperature in the Zone

XXHotSlope

-24.470  

5.421 

-4.514 

DegF

Degrees above 85 for Average Temperature in the Zone

MidSlopeNCent

34.152  

2.494 

13.694 

DegF

Middle Slope when Zone = NCent, North, or East

MidSlopeCoast

20.050  

1.712 

11.714 

DegF

Middle Slope when Zone = Coast or South

MidSlopeSCent

20.364  

3.610 

5.642 

DegF

Middle Slope when Zone = SCent

MidSlopeWest

3.358  

2.580 

1.302 

DegF

Middle Slope when Zone = West or FWest

ColdSlopeNCent

-10.846  

2.171 

-4.996 

DegF

Cold Slope when Zone = NCent, North, or East

ColdSlopeCoast

-0.450  

1.866 

-0.241 

DegF

Cold Slope when Zone = Coast or South

ColdSlopeSCent

-10.986  

3.087 

-3.559 

DegF

Cold Slope when Zone = SCent

ColdSlopeWest

-14.670  

2.122 

-6.913 

DegF

Cold Slope when Zone = West or FWest

ColdSlopeWkEnd

-3.071  

1.133 

-2.711 

DegF

Cold Slope Release on Weekend Days and Major Holidays

XColdSlope

14.075  

2.526 

5.572 

DegF

Degrees below 50 for Average Temperature in the Zone

HotBuildUp

5.803  

1.301 

4.462 

DegF

Buildup on Hot Days (Adjusted for Mean Value)

MildBuildup

2.260  

0.926 

2.440 

DegF

Buildup on Mild Days (Adjusted for Mean Value)

ColdBuildUp

-1.342  

0.722 

-1.858 

DegF

Buildup on Cold Days (Adjusted for Mean Value)


Figure 9‑9 provides a plot of the predicted values for the eight weather zones for the coldest week in January of 1999.  Figure 9‑11 provides a comparable plot for the hottest week in August of 1999.  Differences in these plots result from differences in the timing and severity of weather in the eight zones, as well as the differences in the zone-specific weather slopes mentioned above.  

Table 9‑3 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 4.8% and range from 4.5% to 5.5%, depending on the hour.  These averages are computed from the absolute values of the differences between the sample and modeled loads in each hour divided by the sample load in that hour.  These should not be considered to be measures of “accuracy,” since the true population loads are not known.  To report accuracy, it would be necessary to compute the true residual (Actual – Predicted) in each hour, but the actual population values are unknown.  Further, with the number of sample cases in five of the seven samples falling below 50 cases, there is significant variation in the sample average values on a daily basis that is random noise (including both sampling error and daily variations in individual customer behavior).  

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 are calibrated to have the same total as the sample values for each month (as they would when used in settlements calculations).  These values, which average to 1.3%, eliminate daily noise from the sample through the averaging process, and may provide a better indication of the types of errors that can be expected at the population level in the settlements process.

The two sets of MAPE values are plotted out by hour of the day in Figure 9‑13.  

The final graph, Figure 9‑15, 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 sample data.

Figure 9‑9: Simulated Profiles – 1999 Cold Winter Week – BusHiLF
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Figure 9‑11: Simulated Profiles – 1999 Hot Summer Week – BusHiLF
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Table 9‑3:  Daily and Monthly MAPE Values for BusHiLF
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Figure 9‑13:  MAPE Values (Daily and Monthly Average) – BusHiLF
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Figure 9‑15:  BusHiLF Average Shapes – Actual and Predicted
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