Method based on previous day usage of similar customers


Note that this method requires a certain density of customer data for residential customers  in the same geographic area, where weather patterns are typically consistent throughout the geographic area.





  The following steps are performed at the end of each meter reading cycle day for each geographical area in order to validate and estimate usage the following day:


���� At the end of the reading day, for each good meter read (open account, billed, between 27-33 days & ADU =< 100), perform the following calculations to determine an ADU for the billing period:


�Calculate ADU (= KWH/days in billing period)


Add ADU to Sum of Current ADU


��Calculate ADU squared


Add ADU squared to Sum of Current ADU squared


��Add 1 to total meters


Calculate last month’s ADU


��Calculate current ADU times last month’s ADU


��Calculate last month’s ADU squared


��  Determine which range of usage (high, medium or low) the current ADU should be grouped with by comparing current ADU to yesterdays ADU Low and High Range Factors (Reference 3.3.2.1.3 for ADU low and high range factor calculation methodology)





If the current ADU is less than yesterday’s ADU low range factor:


Add current ADU to Sum of current low ADU


Add last month’s ADU to Sum of last month’s low ADU


Add current ADU times last month’s ADU to Sum of current low ADU times last month’s ADU


Add current ADU squared to Sum of current low ADU squared


Add last month’s ADU squared to Sum of last month’s low ADU squared


Add 1 to total low meters





If the current ADU is not less than the ADU low range factor from yesterday and is less than the ADU high range factor, add the figures to the medium range following same format is in 3.3.2.1.2. step 1.





Otherwise, add the current ADU to the ADU high range following the same format in 3.3.2.1.2. step 1.














  Calculate an aggregated ADU for current data for each geographic area


�� Sum together the ADU values for each geographic area


�� Calculate the mean for the total ADU (=Sum of Current ADU / total meters)


�� Calculate the standard deviation for the total 


�  Calculate the current ADU low and high range factors:


��ADU Low Range Factor  =  mean -.43 Standard Deviation.  If ADU Low range factor is less than the total current mean * .5, the ADU low range factor becomes the mean half.


�ADU High Range Factor  =  mean + .43 Standard Deviation


��NOTE:  By determining the low & high factors, the Medium Range =  (mean - .43 Standard Deviation) to (mean + .43 Standard Deviation)


  For each of the three ranges determined above (low, medium, and high), calculate a percent of change of monthly usage for each geographic area.  


After each meter’s current billing period’s (ADU) is grouped in 3 Ranges (Low, Medium, and High) as specified in 3.3.2.1.2, the following data are summed up by ADU range and area:


���Number of customers


�Sum of all last month’s ADU


Sum of all current month’s ADU


����Sum of {each last month’s ADU times current month’s ADU}


��Sum of {all last month’s ADU squared}  i.e., Square all ADU, then sum them.


��Sum of {all current month’s ADU squared}


�






From the data above modified  ADU mean factors and standard deviation factors are determined for each range as follows:





Modified Mean Factor:


��Sum of {last month ADU times current month ADU} divided by the sum of {all last month’s ADU squared}








Modified Standard Deviation Factor: 


��Step 1: (Sum of {all current month’s ADU squared} minus (Mean squared times sum of {all last month’s ADU squared})  divided by (Total Meters minus 1).


Step 2:  Take square root of Step 1 


  Calculate high and low range factors.  


Calculate high and low range factors (HRF and LRF) for each of the 3 usage ranges within a geographic area.  The mean is used to calculate estimated reads, and the high and low range factors are used in this validation check.  2.8  and 3.5 are used in the below example to represent the range deviation factor and will allow for an appropriate meter read error rate.  This factor can be changed to control the error rate.





�High Range Factor Formula:


�HRF = 1 + {(2.8X Modified Standard Deviation X Number of meters) / (Sum of Current month’s ADU)}





�Low Range Factor Formula:


�LRF = 1 - {(3.5 X Modified Standard Deviation X Number of meters) / (Sum of Current month’s ADU)}


�
As each meter is read, perform the following using the values calculated from the previous meter reading days’ data.  


�� Determine the usage from the preceding billing month and the preceding billing reading for the customer and site.  


��Calculate low limit for this month’s usage by multiplying the preceding month’s usage by the low range factor determined above.


��Calculate high limit for this month’s usage by multiplying the preceding month’s usage by the high range factor determined above.


��If the current usage is between the low and high limit calculated in the previous two steps, the data passes the High/Low check. 





�



4.1.  Estimating Usage





Method 2 - Based on historical usage and similar customers





4.1.2.1  For the residential  meter population (i.e., same geographic area and customer class), utilize the following determinants as determined in 3.3.2::


ADU Low Range Factor (3.3.2.1.3.4)


ADU High Range Factor (3.3.2.1.3.4)


Low Range Modified Mean Factor (3.3.2.1.4.1)


Medium Range Modified Mean Factor (3.3.2.1.4.1)


High Range Modified Mean Factor (3.3.2.1.4.1)





��4.1.2.2  Calculate the ADU from last month’s billing period for that customer.





��4.1.2.3  Calculate the modified ADU for a specific meter by multiplying last month’s ADU (from step 4.1.2.2) by yesterday’s medium range modified mean factor (above) for that geographical area.





��4.1.2.4  Determine if the modified ADU is in yesterday’s  low, medium, or high range.  


If the modified ADU is less than the ADU low range factor,   yesterday’s low range modified mean factor is used to calculate estimated ADU in the succeeding steps.  


If the modified ADU is equal to or greater than ADU low range factor but less than the ADU high range factor, yesterday’s medium range modified mean factor is used to calculate estimated ADU in the succeeding steps.


If the modified ADU is greater than or equal to the ADU high range factor, yesterday’s high range modified mean factor is used to calculate estimated ADU in the succeeding steps.





��4.1.2.5  Multiply the prior ADU by the modified mean factor determined in 4.1.2.4.  This becomes the new estimated ADU.





4.1.2.6  Continue with steps 4.1.1.2, and 4.1.1.3 using the estimated ADU calculated in the preceding step.





�
� EMBED Excel.Sheet.5  ���


CA Monthly VEE Rules	Method 2:	


	Based on previous day usage 


	of similar customers





�PAGE  �6�


6/18/98		














Represents the numerical association on the attached spreadsheet calculations.


Used for mapping only.
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