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sun rise and sun set times.  No residuals were allocated to the lighting profile as well as 

the wholesale and Noranda profiles, which are 100% samples.  The estimated demands at 

the time of monthly system peaks are as follows:  

 

Table (1) (B)-3: Class demands at the time of system peak (MW)  

 
 

To weather normalize the class peaks, daily regression models were used.  

Weather response functions were then simulated with normal weather and the difference 

was added to the actual data.  The methodology outlined by Missouri PSC staff in 

“Weather Normalization of Electric Loads, Part A: Hourly Net System Loads”, 

November 1990, was used to weather normalize the hourly class profiles; this is 
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Regression Statistics
Iterations 8
Adjusted Observations 1095
Deg. of Freedom for Error 1060
R-Squared 0.94
Adjusted R-Squared 0.94
Durbin-Watson Statistic 2.07
Durbin-H Statistic #NA
AIC 2.97
BIC 3.12
F-Statistic 527.79
Prob (F-Statistic) 0.00
Log-Likelihood -3139.02
Model Sum of Squares 337145
Sum of Squared Errors 19915
Mean Squared Error 18.79
Std. Error of Regression 4.33
Mean Abs. Dev. (MAD) 3.11
Mean Abs. % Err. (MAPE) 3.72%
Ljung-Box Statistic 77.48
Prob (Ljung-Box) 0.00  

 

4 CSR 22.030 (1) (B) 3 

 
3. For the system, actual and weather-normalized hourly net system load; 

 

Actual hourly net system load data specific to AmerenUE’s current service 

territory is available back to 2001; system hourly data from January 2001 to December 

2006 with and without Noranda are provided in 4 CSR 240-22.030 Appendix A Table’s 1 

and 2.   

The methodology outlined by Missouri PSC staff in “Weather Normalization of 

Electric Loads, Part A: Hourly Net System Loads”, November 1990, was used to weather 

normalize the hourly net system load. To weather-normalize the system hourly loads, 

first, daily peak load and average daily load were modeled as a function of daily degree 

days, months, day types, and holidays.  Once the best models that explained the load-

temperature relationship were attained, these were simulated with the normal degree days 

that were estimated using the rank and order method as explained in the previous section.  

Weather-normalized daily peak loads and weather-normalized daily average loads were 
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Variable Coefficient StdErr T-Stat P-Value
CONST -2856.979 301.335 -9.481 0.00%
DBinT.TrendVar 0.188 0.008 24.307 0.00%
Calendar.Monday 488.823 19.58 24.965 0.00%
Calendar.Tuesday 504.611 19.416 25.99 0.00%
Calendar.Wednesday 515.082 19.406 26.543 0.00%
Calendar.Thursday 470.211 19.387 24.253 0.00%
Calendar.Friday 393.577 19.43 20.256 0.00%
Calendar.Saturday 16.307 18.003 0.906 36.51%
Calendar.January 69.07 22.238 3.106 0.19%
Calendar.March -140.003 22.396 -6.251 0.00%
Calendar.April -354.975 25.325 -14.017 0.00%
Calendar.May -290.081 23.447 -12.372 0.00%
Calendar.June -81.305 25.955 -3.133 0.18%
Calendar.August 252.945 29.036 8.711 0.00%
Calendar.September 83.046 28.355 2.929 0.34%
Calendar.October -191.083 24.755 -7.719 0.00%
Calendar.November -125.577 23.238 -5.404 0.00%
Calendar.GoodFriday -279.451 93.642 -2.984 0.29%
Calendar.MemorialDay -484.617 95.214 -5.09 0.00%
Calendar.July4thHol -708.946 96.14 -7.374 0.00%
Calendar.LaborDay -420.059 95.517 -4.398 0.00%
Calendar.XMasDay -616.024 93.284 -6.604 0.00%
Calendar.XMasEve -613.894 98.384 -6.24 0.00%
Calendar.XMasLights 254.939 40.072 6.362 0.00%
Calendar.NYEve -207.36 93.087 -2.228 2.60%
Calendar.NYDay -295.123 94.652 -3.118 0.18%
Sun.FracDark20 -631.663 73.697 -8.571 0.00%
Wthr.HDD65 6.7 1.604 4.177 0.00%
Wthr.HDD50 27.849 2.122 13.125 0.00%
Wthr.CDD65 106.443 4.938 21.554 0.00%
Wthr.CDD70 26.162 5.81 4.503 0.00%
DWthrT.CDD65WkEnd -6.725 1.576 -4.267 0.00%
DBinT.Storm_summer -512.678 86.821 -5.905 0.00%
DBinT.Storm_Winter -331.765 160.417 -2.068 3.87%
DWthrT.LagCDD65 11.657 1.823 6.393 0.00%
DWthrT.lagHDD50 3.966 1.154 3.437 0.06%  
 

It should be noted that when the July 2006 storm hit AmerenUE service area, the 

temperatures dropped dramatically; however, this happened after the peak hour was 

reached.  Taking the average of the lowest and highest temperatures for July 19, 2006 

will result in weather-normalizing the daily peak, which is also the annual peak for 2006, 

upwards.  Huge drop in temperature was disregarded as it happened after the peak hour, 

and the average of the lowest temperature in the morning and the highest temperature was 

taken for daily degree day calculation.  The actual high and low temperatures on the peak 

day were 100oF and 72oF, respectively; since the normal temperature for the peak day is 
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Table (1) (C)-21:  Lighting demand per customer (MW) 
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2003 0.00000 0.00000 0.00000 0.00000 0.00157 0.00156
2004 0.00023 0.00013 0.00137 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00154 0.00154
2005 0.00044 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00153 0.00153
2006 0.00153 0.00000 0.00122 0.00000 0.00000 0.00000  

 

Table (1) (C)-21 includes both SLPA and DtD demands since the lighting profile 

was created using both classes. 

 

4 CSR 22.030 (C) 2.A 
 

2.  The utility shall develop and implement a procedure to routinely measure and 

regularly update estimates of the effect of departures from normal weather on class 

and system electric loads.  

 

A.  The estimates of the effect of weather on class and system loads shall incorporate 

the nonlinear response of loads to daily weather and seasonal variations in loads.  

 

Beginning in January 1992, AmerenUE, with the aid of ICF Resources, co-

developed the weather normalization (billing cycle analysis) enhancement to HELM-PC.  

HELM-PC allowed the user to input load research data, daily temperature data, calendar 

data, and customer billing data by rate and revenue class to produce monthly actual and 

normal calendar month and billing month sales.  Load research data was used to create 

weather response functions that capture the seasonality and variability of the demand for 

electricity.   

AmerenUE updated its customer billing system in 1998 to better handle customer 

billing.  One of the results of this change was the inability to obtain billing cycle data for 

the classes and subclasses modeled within HELM-PC.  AmerenUE chose to replace 

HELM-PC tool with a new set of tools from Itron due to the ability of the Itron toolset to 

handle the new format of the customer billing data.  These toolsets were Forecast 

Manager, MetrixND and Billed/Unbilled Calculator.  One of the major advantages of the 

Itron toolset, in addition to the ability to handle the new format of the customer billing 
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Lighting (SLPA-DtD Model) 
Variable Coefficient StdErr T-Stat P-Value
CONST 27.479 0.01 2821.451 0.00%
Sun.HLight -1.288 0.001 -1632.289 0.00%
AR(1) 0.642 0.029 22.484 0.00%  
 

 

Model statistics:  
Model R-Sq Adj R-Sq F Stat F-Stat Prob Err DF MAD MAPE AIC BIC

ResNN 0.96 0.96 554.56 0.00 1371 1.74 5.35% 1.68 1.89
SGSNN 0.94 0.93 431.47 0.00 1410 3.17 4.02% 2.84 3.01

LGSComNN 0.88 0.87 153.54 0.00 1389 125.86 4.97% 10.24 10.48
SPSCom 0.97 0.97 1597.87 0.00 1417 302.62 1.87% 12.01 12.13

LGPComNN 0.94 0.94 550.78 0.00 1765 3304.33 2.21% 16.77 16.92
LGSInd 0.90 0.90 312.66 0.00 1056 237.99 8.93% 11.63 11.77
SPSInd 0.95 0.95 695.33 0.00 1054 929.97 2.39% 14.6 14.74
LGPInd 0.94 0.94 802.60 0.00 1777 4692.15 2.28% 17.64 17.75

ReSaleNN 0.90 0.90 311.20 0.00 1764 13072.15 5.35% 19.62 19.78
Lighting 1.00 1.00 10379462.14 0.00 725 0.01 0.10% -8.51 -8.49  

 

 

4 CSR 22.030 (1) (C) 2.B 
 

B.  For at least the base year of the forecast, the utility shall estimate the cooling, 

heating and nonweather-sensitive components of the weather-normalized major 

class loads.  

 

AmerenUE forecast staff uses the Statistically Adjusted End-Use (SAE) modeling 

approach for residential, commercial SGS and commercial LGS class energy forecast.  

The methodology is explained in detail in 4 CSR 240-22.030(5).  The results for the base 

year of the forecast are below: 
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