Introduction

This document defines the data validation, editing, and estimation techniques required to participate in the California market as an MDMA for monthly data.  Monthly data includes consumption, demand, and Time-of-Use (TOU) consumption and demand..

Required data validation checks

Data validation checks are designed to identify things that can go wrong at the meter/recorder and cause the data collected not to reflect actual usage.  

The following checks are required for monthly data validation for kWh and kW data.  Similar checks would apply to kVARh and kVAR data if those values are required.  



Check�Purpose��Time check of meter reading device/system (applies to devices/systems collecting TOU data only)�Check for the following:

time drift of meter reading device/system outside CPUC standard��Time check of meter (applies to meters collecting TOU data only)�Check for the following:

time drift of meter clock outside CPUC standard��High/low usage check�Check for the following:

misread

fast/slow meter

broken meter

incorrect multipliers

energy diversion

dropped phases��High/low demand check (applies to demand readings only)�Check for the following:

misread

fast/slow meter

broken meter

incorrect multipliers

energy diversion

dropped phases��Time-of-use check (applies to TOU data only)�Check for the following:

misread

fast/slow meter

broken meter

incorrect multipliers

energy diversion

dropped phases��Zero consumption for active meters�Check for the following:

energy diversion

meter doesn’t register��Usage for inactive meters�Check for the following:

unauthorized usage at a site for which there is no customer with financial responsibility��Number of dials on meter�Check for the following:

wrong meter

misread��Dial decimal quantity�Check for the following:

wrong meter

misread��Meter identification�Check for the following:

that the meter ID was reported correctly

the meter has not been changed out

the data is being reported for the correct meter��

Rules for Monthly Data Validation Check

Some monthly data validation checks must be done at the time of meter reading, and other checks could be done anytime after the meter is read until the data is posted.  For example, the meter identification check must be performed at the time of the meter reading, while the high/low usage check can be performed in a handheld system as the meter is read, or back in a host system.  All checks are not applicable to all types of data.  The following table summarizes which checks must be done for each type of data, and provides a recommended sequence.



Check�Must be done at time of meter read?�Consumption�Demand�TOU Consumption�TOU Demand��Time in meter�Yes�n/a�n/a�3�3��High/Low usage�No�3�n/a�4�n/a��High/Low demand�No�n/a�3�n/a�4��TOU usage�No�n/a�n/a�6�n/a��Zero consumption for active meters�No�4�n/a�5�n/a��Number of dials�Yes�2�n/a�2�n/a��Number of demand decimal places�Yes�n/a�2�n/a�2��Meter ID�Yes�1�1�1�1��

Most of the checks and estimation algorithms are based on historical data for the same customer and the same site.  In areas with wide fluctuations in weather, this may not provide the best data for residential customers, as residential usage patterns vary much more with changes in weather than larger customers.  A separate set of High/Low usage validation check and estimation rules are provided based on day-before usage of similar customers in the same geographic area.

Time check of Meter Reading Device/System

This check only applies for meter reading devices and systems collecting Time-of-Use data. Time check of  meter reading device/system ensures that the collection device is synchronized to a national time standard before data collection begins

Time tolerance check of meter

The time tolerance check is only required if the meter is collecting Time-of-Use (TOU) data.  It verifies that the meter’s time is correct, and that TOU data represents the appropriate time periods.  Note that depending on the communication technology used, network latency must be taken into account.

If time in meter is within +/- 3 minutes of the time standard, the data has passed Time Tolerance check.  Note that if the meter is within +/- 3 minutes of the standard, the time in the meter can optionally be corrected.

If time in meter is off > 3 minutes but <= 55 minutes, the data passes the Time Tolerance check.  The data does not need to be estimated, but the MDMA must record the fact that the meter’s time was off by this amount in case there is a later question about the data.  The meter time may optionally be reset.

If time in meter is off > 55 minutes, the data fails the time tolerance check and must be estimated.  The time in the meter must be reset.  If the meter fails the time tolerance check after being reset for three consecutive months, the meter must be physically inspected/tested. 

High/Low Usage

The High/Low Usage check validates cumulative consumption (kWh).  Two methods are provided - one based on historical data, and one based on previous day data from similar customers.  An MDMA may implement either check, depending on weather characteristics and density of meter population served by the MDMA.  The second check requires a minimum density of meter population to be statistically accurate; this still needs to be determined.

Method based on historical data

Calculate the average daily usage (ADU) for the present billing period.  

For example, if all constants and factors have already been applied to the reads, the ADU could be calculated by:



ADU = (current billing read - previous billing read)/(# days between billing reads)



If the previous billing read were on June 1, and the present billing read is on June 30, there would be 29 days between billing reads.

Calculate the historical ADU

If there is not at least one month (minimum 27 days) of historical billing data available for the same customer and site, this check is not performed.

If data for the same customer and site is available, calculate the ADU for the same billing period last year.  Use this as the historical billing ADU.  One way -to determine which billing period last year is “the same” is to choose the mid-point of this year’s billing period, and find the billing period last year that included the same date.  For example, if the billing period this year was from April 13 to May 13, the mid-point would be April 28.  If the billing period has an even number of days, use the day after the middle as the mid-point.  For example, if the billing period was from June 1 to June 30, the mid-point would be June 16.  Another way to determine which billing period is “the same” is to find the billing period last year with its read date in the same calendar month as the read date of the data being validated.

If there is no data from a year ago but there is data for the last billing period (minimum 27 days), calculate the ADU for the last billing period and use this as the historical ADU.  

Compare the present billing period ADU with the historical billing period ADU.  If the present billing period ADU is between 40% and 200% (inclusive) of the historical ADU, the data passes this check.   (Note that some systems may convert ADU to a billing period usage to perform the check.)  Optional trend factors that take into account peer group usage based on demographics, climactic areas, and customer class may be applied to the ADU to refine the High/Low comparison check.  Sample trend factor calculations are to be provided at a later date.

If the present billing period ADU is not within 40% to 200% (inclusive) of the historical billing period ADU, the data fails this check.  Optionally re-read the meter.  

If the reread is essentially at the same time as the original read and a different value is obtained, assume the first reading was a misread and perform the check again with the new reading.  If the same reading was obtained, assume the meter reading is correct; the data failed the High/Low Usage check but is verified.  OR

If the reread is not at the same time as the original read, re-compute the average daily usage using the new reading.  If the new ADU is within +/- 20% of the previous ADU, the data fails the High/Low usage check but is verified.  If the new ADU is not within +/- 20% of the previous ADU, the data fails the High/Low usage check. 

Data that fails the High/Low usage check and has not been verified may be investigated and manually verified if justification is found; otherwise the data must be estimated.

Method based on previous day usage of similar customers

Note that this method requires a certain density of customer data for residential customers of the same class  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)

Determine valid high and low usage range values for each geographic area and customer class by calculating an acceptable percentage change from last month’s readings.

At the end of the reading day, for each good meter read, calculate an ADU for the billing period.  

Sum together the ADU values for each customer class and geographic area.

Calculate the mean ADU by dividing the sum of current ADU by the number of meters included in ADU.

Calculate the standard deviation using normal statistical methodology. 

Create three ranges of usage.  

Low Range  =  0 to (mean -.43 Stand Dev)

Medium Range =  (mean - .43 Stand Dev) to (mean + .43 Stand Dev)

High Range  =  (mean + .43 Stand Dev) or higher

    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 Compare each meter’s current billing period’s (ADU) is grouped compared toin the 3 Ranges of mentioned above (Low, Medium, and High) as specified in 3.3.2.1.2,and grouped within the matching range.  Once this has been done for all meters, the following data are summed up by ADU range and area:

Number of customers by ADU range and area

Sum of all last month’s ADU

Sum of all current month’s ADU

Sum of {eachall last month’s ADU times sum of all 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 Sum of 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}) times 10,000 divided by (Total Meters minus 1).

Step 2:  Take square root of Step 1 result raised to the power of 0.5 and divide by 100.



  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 and customer class.  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 areis 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 - {(3.52.8 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. 



The following is a representation of how the High and Low Range Factors are used to validate meter usage:



Sample High/Low Usage Check:



Customer’s previous usage		=		400 kWh



High Range Value:	400kwh	X	1.115 HRF*	=	446

Low Range Value:	400kwh	X	  .885 LRF*	=	354



Usage values falling between 354 and 446 are accepted.  Usage values outside this range fail the check.



*  HRF/LRF = High and Low Range Factors, see description above.

 If the current usage is outside the low and high limit, the data fails the High/Low check.  Optionally re-read the meter.  

If the reread is essentially at the same time as the original read and a different value is obtained, assume the first reading was a misread and perform the check again with the new reading.  If the same reading was obtained, assume the meter reading is correct; the data failed the High/Low Usage check but is verified.  OR

If the reread is not at the same time as the original read, re-compute the average daily usage using the new reading.  If the new ADU is within +/- 20% of the previous ADU, the data fails the High/Low usage check but is verified.  If the new ADU is not within +/- 20% of the previous ADU, the data fails the High/Low usage check.

Data that fails the High/Low usage check and has not been verified may be investigated and manually verified if justification is found; otherwise the data must be estimated.

High/Low Demand

The High/Low Demand Check compares the demand against historical data as a reasonableness check.

Determine the peak demand for this billing period.

Determine the historical peak demand.

If there is not at least one month (at least 27 days) of historical billing demand data available, skip this check.

If demand data for this customer and site is available for the same billing period last year, use that as the historical peak demand.  (Refer to section 3.3.1.2.2 to determine same billing period last year.)

If demand data is not available for the same billing period last year but there is demand data for the last billing period, use the peak demand from the preceding billing month as the historical peak demand.  

Compare the present peak demand with the historical peak demand.  If the present peak demand is between 40% and 200% of the historical peak demand, the data passes this check.

If the present peak demand is not within 40% to 200% of the historical peak demand, the data fails the High/low demand check.  Optionally re-read the meter if the same data is still available in the meter.  For example, the same data would still be available if demand reset has not yet been performed or meter stores preceding billing period data.  

If the reread is essentially at the same time as the original read and a different value is obtained, assume the first reading was a misread and perform the check again with the new reading.  If the same reading was obtained, assume the meter reading is correct; the data failed the High/Low Demand check but is verified.  OR

If the reread is not at the same time as the original read and the new demand value is within +/- 20% of the previous demand value, the data fails the High/Low demand check but is verified.  If the re-read results in the same value, the data fails the High/Low demand check but is verified..

Data that fails the High/Low Demand check and has not been verified may be investigated and manually verified if justification is found.  Otherwise the data must be estimated.

TOU Usage

The TOU usage check compares the sum of the kWh meter readings for all periods against the current season total kWh meter reading.  Note that this check must be done in whatever units are read from the meter.  For example, if the meter provides kWh, the kWh values must be summed and compared.  If the meter provides pulses, the pulse values must be summed and compared.



For the current billing period, calculate the total kWh by summing all the periods, including all seasons.

Compare the calculated total kWh with the current total kWh read from the meter.  If they are within +/- the number of periods (active or inactive) summed together, the data passes the check.  If they are not, the data fails the TOU Usage check and must be estimated.   (Note: some TOU rates may include more periods in one season than another, causing “inactive” periods.  For example, a summer season may have three periods, and a winter season only two.  The period that appears only during the summer is “inactive” during the winter season.)

For example, assume there were two periods, peak and off-peak, and a season change occurred during the month.



Period�Previous Season�Current Season��Peak�50�150��Off-Peak�100�200��

Determine the valid range by calculating the sum of the periods +/- the number of periods, or (50 + 100 + 150 + 200) +/- 2.  If the current total kWh read from the meter was between 488 and 502 inclusive, the data would pass the check.  If the current total kWh read from the meter was less than 488 or greater than 502, the data would fail the check.



If the meter is programmed to provide readings for all but one of the periods, this test is modified to verify the sum of the periods with readings is <= the total kWh.

Zero Consumption for Active Meters

The Zero Consumption checks for zero usage during the billing month.  

If the meter is an active meter (i.e., is associated with a customer who has financial responsibility), calculate the usage for the present billing month.

If the usage is greater than 0, the data passes the zero consumption check.

If the usage is 0, the data failed the zero consumption check.  Optionally verify the meter reading by re-reading the meter and/or testing the meter.  If the reread is the same and the usage is still 0, the data failed the Zero Consumption check but is verified.  If a new, different meter reading is obtained, run all the checks again using the new data

Data that fails the zero consumption check may be manually investigated and verified if justification is found (for example, a building or equipment that is only used seasonally).  If the data is not validated or verified, it must be estimated.

Usage for Inactive Meters

An inactive meter is one for which there is no customer with financial responsibility.  This does not apply to non-UDC MDMAs and is not a required check.  

Number of Dials on Meter

This check applies to cumulative consumption only.  It checks that the number of “dials” (digits) reported in the read is consistent with the number of dials (or digits) on the meter display.  This check is performed for both remote and local reads if supported by the meter reading technology.  If the meter reading technology doesn’t support this check, it is not performed.

Determine the number of digits in the meter reading.

If the number of digits in the meter reading is consistent with the number of digits/dials on the meter, the data passes this check.  

If the number of digits is not consistent, re-read the meter to verify that the correct meter is being read and that it has the correct number of digits/dials.  If the re-read provides the same values, the meter reading failed the Number of Dials on Meter check but is verified.  The situation must be investigated and records must be corrected.  If the re-read produces different values, perform the check again with the new values. 

Meter Read Demand Decimal Quantity Difference

The Meter Read Demand Decimal Quantity Difference check verifies that the number of demand decimal places displayed on the meter is correct.  Note this check is only performed for on-site meter reads, and is not performed for remote meter reads.

When the meter is read on-site, the meter reader compares the number of decimal places displayed by the meter with the number of decimal places expected.  If they are the same, the reading passes the Meter Read Dial Decimal Quantity check.

If they are not the same, re-read the meter to verify that the correct meter is being read and that it has the correct number of decimal places.  If the re-read provides the same values, the meter reading failed the Meter Read Dial Decimal Quantity Difference check but is verified.  The situation must be investigated and records must be corrected.  The meter may need to be re-programmed.  If the re-read produces different values, perform the check again with the new values. 

Meter Identification

There are two types of Meter Identification checks depending on how the meter is read - Internal Meter Identification check and External Meter Identification check.  The following table summarizes when each check is required:

Meter Reading Method�Perform External ID Check?�Perform Internal ID Check?��Remote�No�Yes��Optical Port�Yes�Yes��Manual�Yes�No��

If the meter is read remotely or via its optical port, the Internal Meter Identification check is performed.  This compares the meter’s internal identification (often its serial number) with the identification expected by the meter reading system.  If they match, the data passes this check.  If they don’t match, the MDMA must investigate why the meter is different than indicated by their records and resolve the inconsistency

If the meter is read locally (including via an optical port), the External Meter Identification Check is performed.  This compares the Meter ID on the meter nameplate with the Meter ID expected by the meter reading system  If they match, the data passes this check.  If they don’t match, the MDMA must investigate why the meter is different than indicated by their records and resolve the inconsistency.

Irregular Usage Monthly Data

An irregular usage customer is one whose usage pattern at a specific location does not follow normal usage patterns and consistently fails the High/Low usage or zero consumption for active meters checks.  A customer may be determined to be an irregular usage customer by an MDMA if the MDMA verifies that:

the customer data fails the standard validation check for three consecutive months, and that the data represents the actual customer usage, OR

the MDMA is notified by the customer’s previous MDMA.

The data used to determine a customer is an irregular usage customer could be data collected by the MDMA, or historical data provided by the previous ESP or MDMA.  An ESP may notify the MDMA that a customer is a potential irregular usage customer based on conversations with the customer, triggering an inspection of the data.  If a customer is determined to be an irregular usage customer, the MDMA may optionally omit the check the customer normally fails.  For example, if an irregular usage customer typically fails the High/Low usage check but not the zero consumption check, the zero consumption check must still be performed but the high/low usage check may be omitted.  The MDMA must notify both the customer’s ESP and UDC of the customer’s irregular usage status and what checks will not be performed.  

For some customers, irregular usage patterns are symptomatic of the business and will always be present, such as agricultural or seasonal customers.  For other customers, irregular usage patterns may be a temporary condition, such as when a factory adds a second shift and fails the high/low usage check for the first 12 months.  The MDMA must determine whether a customer is a permanent or temporary irregular usage customers.  Temporary irregular usage customers must be reviewed at least annually to determine if they are still irregular usage customers or should be returned to the normal checks.

Monthly Data Estimation Rules

Note that the MDMA must record the estimation algorithm used for each data element that is estimated.  The MDMA must retain this information for the same period required for raw and validated data (3 years).  Monthly data estimation algorithms include:

Estimation based on previous year’s data

Estimation based on preceding billing period’s data (>= 27 days)

Estimation based on similar customers

Estimated demand based on average load

Other estimation method (MDMA must document when this is used)



Estimating Usage 

Two methods to estimate usage are provided.  They are similar to the two methods of performing the High/Low Usage check.  The first is based on historical usage for the same customer and site; the second is based on historical usage for the same customer and site combined with a factor based on present usage of customers of the same class and same geographic area.  The number of decimal places included in ADU calculations must be sufficient so that significant rounding errors do not occur.  The recommended value is 2 decimal places.  Final estimated usage is truncated to an integer.



Method 1 - Based on Historical Usage

Calculate ADU to be applied

If billing data is available from the same customer and same site for the same billing period last year and it is not estimated, calculate the ADU for the same billing period last year and use this value as the ADU.  Refer to section 3.3.1.2.2 to determine the same billing period last year.  Optional trend factors that take into account peer group usage based on demographics, climactic areas, and customer class may be applied to the ADU to provide a more accurate estimation.  Sample trend factor calculations are to be provided at a later date.



In this case, the estimation algorithm is estimation based on previous year’s data.

If there is no data from the previous year but there is a full preceding billing month (at least 27 days) calculate the ADU for the preceding billing month and use this value for the ADU.  In this case, the estimation algorithm is estimation based on preceding billing period’s data.

If neither of the previous two options are available, data must be estimated based on any available data, such as similar customers, load profiles, average usage for the customer class, meter reads since last billing read, other historical data, etc.  In this case, the estimation algorithm is other estimation algorithm.  The MDMA must document how the data is estimated.

Calculate the number of days since the last good meter reading within the current billing cycle to the end of this billing period.  If the meter is read monthly, this would typically be last month’s billing meter reading.  If the meter is read more frequently, this could be more recent than last month’s billing reading.

Multiply the ADU (including any constants or factors) by the number of days since the last good reading.  If necessary, divide this value by a meter constant or other factor to convert it to the same units reported in the meter reading, divide by constant or other factors.  , Ttruncate the value to an integer, and add the truncated value to the last good reading to obtain an estimated reading.  This is the estimated meter reading.  Mark the reading as being estimated using the appropriate algorithm.

Method 2 - Based on historical usage and similar customers

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

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)

Calculate a high and low factor using the mean and standard deviation as defined in 3.3.2.1:

ADU Low Factor = (Mean - (.43* Std Dev))

        If ADU Low Factor < (Mean * 0.5), then

ADU Low Factor = (Mean * 0.5)

ADU High Factor = (Mean + (.43* Std Dev))



Determine three ranges based on the ADU Low Factor and ADU High Factor.  The result will be a third of the customers placed in each range.  The ADU Low Range includes values < ADU Low Factor.  The ADU Medium Range includes values that are >= ADU Low Factor and < ADU High Factor.  The ADU High Range includes values => the ADU High Factor..

Assign each prior ADU to an ADU Range (High, Medium, or Low) by comparing the prior ADU with the range factors.

Calculate the sum of ADU for each range.

Calculate the average ADU for each range.  These become the Low ADU, Medium ADU, and High ADU.

Calculate Range Means as follows:

Low Range Mean factor = (sum of current low ADU * sum of prior low ADU)/sum of {each prior low ADU squared}.

Medium Range Mean factor = (sum of current medium ADU * sum of prior medium ADU)/ sum of {each prior medium ADU squared}.

High Range Mean factor = (sum of current high ADU * sum of prior high ADU)/ sum of {each prior high ADU squared}

Calculate the ADU from last month’sthe prior billing period for that customer.

Calculate the modified ADU for a specific meter  by multiplying last month’sthe prior ADU (from step 4.1.2.2) by yesterday’sthe medium range modified mean factor (above) for that geographical area and customer class.

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

If the modified ADU is less than the ADU low range factor, mean of the low usage range, the  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 the mean of the low usage range but less than the mean of the high usage range, the 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’sthe mean of the high usage range, the high range modified mean factor is used to calculate estimated ADU in the succeeding steps.

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

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



Estimating Demand 

If demand data is available from the same customer and same site for the same billing period last year and it is not estimated, use that demand as the estimated demand.  Refer to section 3.3.1.2.2 to determine the same billing period last year. In this case, the estimation algorithm is estimation based on previous year’s data.

If there is no demand data from the previous year but there is demand data from a full preceding billing month (at least 27 days), use the preceding month’s demand as the estimated demand.  In this case, the estimation algorithm is estimation based on preceding billing period’s data.

If neither of the above two options are available, calculate the average demand for the billing period.  This is done by dividing the actual or estimated usage by the number of hours in the billing period.  Use this value as the estimated demand.  For example, if the billing period is 30 days, divide the usage for the billing period by 720 (the number of hours in 30 days).

Estimating TOU Usage

For missing TOU usage data, each period must be estimated separately, using historical data from the same TOU period (defined by time frames) and season as the data requiring estimation.  Optional trend factors that take into account peer group usage based on demographics, climactic areas, and customer class may be applied to the ADU to provide a more accurate estimation.  Sample trend factor calculations are to be provided at a later date.  The number of decimal places included in ADU calculations must be sufficient so that significant rounding errors do not occur.  The recommended value is 2 decimal places.  Final estimated usage is truncated to an integer.



For each period requiring estimation, the following steps are performed.  Note that if there is a season change during the time period requiring estimation, each season needs to be done separately.  If season crossover occurs in the month requiring estimation, reference data could be selected from the last month with crossover between the same seasons, or the last full month of the season.  There are two cases to consider.  For example:

If season changes occur on October 1 and May 1, and the billing month April 15 to May 15 (including the season crossover) requires estimation, reference data for the winter period may be chosen from the billing period that contained the October 1 crossover, or from the preceding billing month.  Reference data for summer could be chosen from the billing period that contained the October 1 crossover, or from the last full summer month.  If the reference month selected does not contain the same seasons as the month requiring estimation, an appropriate month containing the correct seasons should be selected. 

If season changes occur on October 1 and May 1, and the billing month May 15 to June 15 requires estimation, reference data may be chosen from the billing period that contained the last full month of summer data, or from the summer portion of the preceding billing month.  

Calculate ADU to be applied

If billing data is available from the same customer, same site, and same TOU period  for the same billing period last year, and last year’s data is not estimated, calculate each period’s  ADU for the same billing period last year and use the values as each period’s ADU.  Refer to section 3.3.1.2.2 to determine the same billing period last year.  For example, if the billing period this year was from April 13 to May 13, the mid-point would be April 28.  If a season change occurred during the month, use data from the appropriate season as reference data.  Optionally, use data from the month before or after the same billing period last year to get at least one week’s worth of data for the season.  In this case, the estimation algorithm is estimation based on previous year’s data.

If there is no data from the previous year but there is at least one month’s data (minimum 27 days) available from the preceding billing month and it is not estimated, calculate each period’s  ADU for the preceding billing month and use the values for each period’s ADU.  If a season change occurred during the month, use data from the appropriate season as reference data.  Optionally, use data from the month before or after the same billing period last year to get at least one week’s worth of data for the season.  In this case, the estimation algorithm is estimation based on preceding billing period’s data.

If there is less than one week’s historical data available, each period’s data must be estimated by other methods  based on any available data, such as similar customers, load profiles, average usage for the customer class, meter reads since last billing read, other historical data, etc.  In this case, the estimation algorithm must be documented.  The estimation algorithm is other estimation algorithm.

Calculate the number of days since the last good meter reading within the current billing cycle to the end of this billing period for each period requiring estimation.  If the meter is read monthly, this would typically be last month’s billing reading.  If the meter is read more frequently, this could be more recent than last month’s billing reading.  

For each period, multiply the ADU for that period by the number of days requiring estimation.  This is the estimated usage by period.  Sum the periods to derive the total estimated usage for the billing period.  Mark the reading as being estimated using the appropriate algorithm.

Estimating TOU Demand Data

For missing TOU demand data, estimate each period required for billing separately.   Note that if there is a season change during the time period requiring estimation, each season needs to be done separately.

For each period requiring estimation, the following steps are performed.  Note that if there is a season change during the time period requiring estimation, each season needs to be done separately.  If season crossover occurs in the month requiring estimation, reference data could be selected from the last month with crossover between the same seasons, or the last full month of the season.  There are two cases to consider.  For example:

If season changes occur on October 1 and May 1, and the billing month April 15 to May 15 (including the season crossover) requires estimation, reference data for the winter period may be chosen from the billing period that contained the October 1 crossover, or from the preceding billing month.  Reference data for summer could be chosen from the billing period that contained the October 1 crossover, or from the last full summer month.  If the reference month selected does not contain the same seasons as the month requiring estimation, an appropriate month containing the correct seasons should be selected. 

If season changes occur on October 1 and May 1, and the billing month May 15 to June 15 requires estimation, reference data may be chosen from the billing period that contained the last full month of summer data, or from the summer portion of the preceding billing month.  

If demand data is available from the same customer and same site for the same billing period last year and it is not estimated, use that demand as the estimated demand.  Refer to section 3.3.1.2.2 to determine the same billing period last year. In this case, the estimation algorithm is estimation based on previous year’s data.

If there is no demand data from the previous year but there is demand data from a full preceding billing month (at least 27 days), use the preceding month’s demand as the estimated demand.  In this case, the estimation algorithm is estimation based on preceding billing period’s data.

If neither of the above two options are available, calculate the average demand for the billing period.  This is done by dividing the actual or estimated usage by the number of hours in the billing period.  Use this value as the estimated demand.  For example, if the billing period is 30 days, divide the usage for the billing period by 720 (the number of hours in 30 days).
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