Explanation of the difference between

 Weather-Normalized & 50th Percentile Peak loads

This paper explains the observed difference between weather-normalized peak loads and the 50th percentile peak loads.   Taking month of January as an example we observe that peak loads for forecast year 2008 the 50th percentile peak load is 30,529 MW where as weather-normalized peak load is 27,971. 
The difference in these values can be explained by the difference in timing of occurrence of peaks.  The weather- normalized peak is projected to occur on January 8th where as the 50th percentile peak load is projected to occur on January 18th. 

A few word of explanation about the modeling approach can be useful at this time. 

1) Short-term load forecasting model is built as a Daily model. The structural model uses variables that are on daily interval.  The weather-normalized loads, are defined as loads that are affected by seasonal changes and based on conditional mean of weather effects based on the historical weather for each day.  The weather affected loads, however, include the effect of weather of a specific day of a specific year of historical weather data.   We use conditional mean of temperature for a given Day and we use the daily deviation from the conditional mean for that day to estimate temperature sensitive portion of load for that day.  The resulting temperature normalized loads will be different than models that average temperature for the whole month and use deviation in temperature for that month to determine temperature sensitive loads for the month. 

2) The methodology for estimating the 50th percentile peak day is as follows. For a given day; total load for that day is estimated.  Total load is the sum of weather-normalized load and temperature sensitive load. Then each weather-normalized load is combined with one of the 79 temperature sensitive loads and the resulting 79 total loads are modified slightly, using calibration values for that day, and the 50th percentile value is calculated.

3) According to the model, the weather-normalized peak load is estimated to happen on Jan 8.  The timing of this peak does not necessarily coincide with the January peaks under historical weather.  If we compute the weather affected load on January 8 for all 79 years of historical data, we have a sample of weather affected loads for Jan 8.  Upon further inspection we see that the 50th percentile of the weather affected load sample is equal to the weather normalized load on Jan 8.   The results, along with temperature, conditional mean temperature, temperature deviation, load due to temperature deviation, weather normalized loads are shown in the table below. 

For January 8th weather-normalized load is 24,449 MWa and the 50th percentile total load is 24524 MWa a difference of 77 MWa or about 0.32%. Weather normalized load for that day is very close to the 50th percentile for that day.  
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1/8/1928 44.0 35.06 8.9            (1,726)            24,449           22,723        

1/8/1929 30.1 35.06 (5.0)           1,442             24,449           25,891        

1/8/1930 22.7 35.06 (12.4)         3,584             24,449           28,033        

1/8/1931 31.9 35.06 (3.2)           474                24,449           24,923        

1/8/1932 37.3 35.06 2.2            (661)               24,449           23,788        

1/8/1933 49.7 35.06 14.6          (2,806)            24,449           21,643        

1/8/1934 38.5 35.06 3.5            (904)               24,449           23,545        

1/8/1935 36.8 35.06 1.7            (436)               24,449           24,013        

1/8/1936 41.6 35.06 6.5            (1,535)            24,449           22,914        

1/8/1937 11.8 35.06 (23.3)         7,431             24,449           31,880        

1/8/1938 33.9 35.06 (1.1)           508                24,449           24,957        

1/8/1939 41.2 35.06 6.1            (1,306)            24,449           23,143        

1/8/1940 35.2 35.06 0.1            99                  24,449           24,548        

1/8/1941 38.3 35.06 3.3            (771)               24,449           23,678        

1/8/1942 25.8 35.06 (9.3)           2,812             24,449           27,261        

1/8/1943 33.0 35.06 (2.1)           494                24,449           24,943        

1/8/1944 30.2 35.06 (4.9)           1,395             24,449           25,844        

1/8/1945 43.8 35.06 8.8            (2,491)            24,449           21,958        

1/8/1946 36.4 35.06 1.3            (571)               24,449           23,878        

1/8/1947 31.2 35.06 (3.9)           1,013             24,449           25,462        

1/8/1948 41.5 35.06 6.5            (1,742)            24,449           22,707        

1/8/1949 19.9 35.06 (15.2)         3,714             24,449           28,163        

1/8/1950 30.5 35.06 (4.6)           1,043             24,449           25,492        

1/8/1951 34.4 35.06 (0.7)           490                24,449           24,939        

1/8/1952 32.7 35.06 (2.4)           809                24,449           25,258        

1/8/1953 46.3 35.06 11.2          (2,107)            24,449           22,342        

1/8/1954 38.3 35.06 3.2            (1,064)            24,449           23,385        

1/8/1955 31.6 35.06 (3.5)           902                24,449           25,351        

1/8/1956 36.9 35.06 1.8            (583)               24,449           23,866        

1/8/1957 31.5 35.06 (3.5)           748                24,449           25,197        

1/8/1958 36.0 35.06 0.9            (47)                 24,449           24,402        

1/8/1959 45.5 35.06 10.5          (1,849)            24,449           22,600        

1/8/1960 31.1 35.06 (3.9)           934                24,449           25,383        

1/8/1961 42.6 35.06 7.5            (1,950)            24,449           22,499        

1/8/1962 40.7 35.06 5.6            (1,670)            24,449           22,779        

1/8/1963 34.2 35.06 (0.8)           334                24,449           24,783        

1/8/1964 32.8 35.06 (2.3)           786                24,449           25,235        

1/8/1965 33.4 35.06 (1.6)           493                24,449           24,942        

1/8/1966 42.1 35.06 7.0            (1,938)            24,449           22,511        

1/8/1967 42.1 35.06 7.0            (1,205)            24,449           23,244        

1/8/1968 33.9 35.06 (1.1)           431                24,449           24,880        

1/8/1969 29.9 35.06 (5.1)           1,027             24,449           25,476        

1/8/1970 32.7 35.06 (2.4)           773                24,449           25,222        

1/8/1971 39.2 35.06 4.1            (464)               24,449           23,985        

1/8/1972 37.0 35.06 1.9            (581)               24,449           23,868        

1/8/1973 21.8 35.06 (13.3)         4,138             24,449           28,587        

1/8/1974 17.7 35.06 (17.3)         5,252             24,449           29,701        

1/8/1975 34.1 35.06 (1.0)           77                  24,449           24,526        

1/8/1976 40.7 35.06 5.6            (1,113)            24,449           23,336        

1/8/1977 23.2 35.06 (11.9)         3,326             24,449           27,775        

1/8/1978 41.0 35.06 5.9            (1,074)            24,449           23,375        

1/8/1979 24.7 35.06 (10.4)         3,124             24,449           27,573        

1/8/1980 22.8 35.06 (12.3)         3,722             24,449           28,171        

1/8/1981 38.0 35.06 2.9            (639)               24,449           23,810        

1/8/1982 33.4 35.06 (1.7)           1,319             24,449           25,768        

1/8/1983 43.3 35.06 8.3            (2,291)            24,449           22,158        

1/8/1984 41.1 35.06 6.0            (1,500)            24,449           22,949        

1/8/1985 30.7 35.06 (4.3)           912                24,449           25,361        

1/8/1986 40.7 35.06 5.6            (995)               24,449           23,454        

1/8/1987 31.8 35.06 (3.2)           946                24,449           25,395        

1/8/1988 32.0 35.06 (3.1)           684                24,449           25,133        

1/8/1989 32.9 35.06 (2.2)           1,034             24,449           25,483        

1/8/1990 44.6 35.06 9.5            (2,221)            24,449           22,228        

1/8/1991 34.6 35.06 (0.5)           362                24,449           24,811        

1/8/1992 34.4 35.06 (0.7)           437                24,449           24,886        

1/8/1993 26.0 35.06 (9.0)           2,838             24,449           27,287        

1/8/1994 42.6 35.06 7.5            (1,469)            24,449           22,980        

1/8/1995 42.4 35.06 7.3            (1,148)            24,449           23,301        

1/8/1996 43.1 35.06 8.0            (1,875)            24,449           22,574        

1/8/1997 41.4 35.06 6.3            (1,562)            24,449           22,887        

1/8/1998 30.5 35.06 (4.6)           808                24,449           25,257        

1/8/1999 38.7 35.06 3.6            (954)               24,449           23,495        

1/8/2000 40.9 35.06 5.9            (1,167)            24,449           23,282        

1/8/2001 38.8 35.06 3.7            (860)               24,449           23,589        

1/8/2002 46.0 35.06 10.9          (2,872)            24,449           21,577        

1/8/2003 37.4 35.06 2.4            (775)               24,449           23,674        

1/8/2004 30.8 35.06 (4.3)           1,969             24,449           26,418        

1/8/2005 34.8 35.06 (0.3)           356                24,449           24,805        

1/8/2006 41.0 35.06 5.9            (1,635)            24,449           22,814        


Analysis of Peak Day Load

For January 8th we tested weather normalized load and the 50th percentile load and found them to be very close. Next we tested the peak for month of January.  Model projections show that the 50th percentile peak load occurred on January 18th 2008 with the January 1933 temperature profile and the total peak load of 30,529 MW.   Model also projects that weather-normalized peak load occurs on January 8th peak load of 27,971 MW.  The difference in the peak loads is about 3000 MW.  We can conclude that; given that weather-normalized and total load do not peak on the same day the magnitude of the two peak loads are not necessarily the same.  

Application of Forecasts

Hourly load forecasts were envisioned for use in regional Resource Adequacy (RA) analysis.  Where a randomly selected set of 8760 hourly load values (weather normalized load plus one of the 79 set temperature sensitive loads) are fed to the Genesis model and used in estimating Loss of Load Probability for the region under various conditions. 

Care should be taken in comparing Council’s forecast with other forecasts. There can be significant differences due to:

1- Coincident and non-coincident issues.  Council’s forecast is regional and estimated for coincident peak.

2- More importantly the difference in the projected peak loads would be due to level of detail, daily versus monthly averaging of temperatures and loads.  Council’s model was designed to generate unique load for each day rather than averaging temperatures for a whole month and then determining the temperature sensitive load for the month.  

If we need to compare peak values generated from Council’s model and other models, two approaches are possible:

1) Compare the load for the same day. So, if we know the day that the peak is expected to occur, we can compare that load with the load for that day in the Council’s model. 

2) Compare Council’s weather normalized peak load peak only. 
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