Introduction


This document attempts to clarify the required data validation, editing, and estimation techniques required to participate in the California market as an MDMA as of 1/1/98.





Required data validation tests


The following tests are required for kWh and kVARh interval data validation, and would initially be the only tests performed by a non-UDC MDMA:


Time check of meter reading device/system


Time check of meter


Pulse overflow check


Sum check


Spike check


High/low check





The following tests are required for monthly data validation, and would be required to be performed by a non-UDC MDMA as of 1/1/99 when non-interval metering is unbundled or when the UDCs accept actual billing determinants instead of 15 minute interval data:


High/low usage check


High/low demand check (applies to demand readings only)


Time-of-use check (applies to TOU data only)


Zero consumption for active meters


Usage for inactive meters


Meter reading dial quantity 


Dial decimal quantity 


External meter identification 





Given the short time frame, this document focuses on the data validation and estimation rules for interval data to meet the requirements for 1/1/98.  Additional work will be required to clarify the monthly data validation at a later date.





Interval data collection and validation rules (for both kWh and kVARh)


Note that if interval data is read more often then required for billing, checks need to be performed at different times in the process.  Some must be done as the data is read from the meter; some can be done anytime between when the data is collected from the meter and the end of the cycle, and others have to be done on a billing period basis at the end of the billing cycle.  They are broken out that way in this description.


Collect data


As data is collected, 


do time check of meter


If time in meter is within 3 minutes of time standard, mark data as good


If time in meter is off more than 3 minutes but less than 5 intervals, prorate data.  (Note: meter time must be corrected.  If the meter fails the time check for three consecutive months, the meter must be inspected/tested)  HOW IS DATA PRORATED?  ARE DIFFERENT ALGORITHMS USED BASED ON HOW FAR OFF THE TIME WAS?  IS DATA MARKED AS ESTIMATED?


If time in meter is off more than 5 intervals, WHAT INTERVALS ARE MARKED MISSING?  Propose marking all intervals between the last time you verified the meter’s time was good (ie, within 3 minute tolerance) and when you discovered the meter’s time was off more than 5 intervals as missing…..


Either as data is collected or prior to publishing on MDMA Server…


Perform pulse overflow check


Inspect each interval for this condition.  If this occurs, need to mark meter for manual analysis and inspect installation and meter.  Mark the interval that has a pulse check as missing and continue VEE process.


Convert pulses to consumption if not previously done


Perform sum check


After pulses are converted to engineering units, sum the intervals for the time between the start and stop meter readings.


Compare sum of with difference between start and stop readings (taking into account possible rollover between start and stop readings)


If difference is within two multipliers (multiplier = ct/pt ratio) - mark data as good 


If difference greater than two multipliers….


Reread meter if possible


Redo sumcheck test from original start meter reading to new stop meter reading


If the difference is within two multipliers - mark data as good


If the difference is greater than two multipliers - kick out for manual inspection.  


If unable to reread meter or sumcheck still not resolved, perform manual inspection


Manual inspection should verify multiplier.  If multiplier was wrong, recalculate the intervals using the new multiplier and redo the sum check.  If data now passes the sum check, mark data as validated. 


If multiplier was ok, do meter test.  If meter tests ok, mark data as validated.  If meter does not test ok, mark data as missing for later estimation.


Spike check


For each 24 hour period, determine highest and third highest peaks.  (Normally the 24 hour period is from midnight to midnight.  If the data is at the beginning and doesn’t start at midnight, use enough data from the next day of data to get 24 hours of data.  If the data is at the end and doesn’t stop at midnight, use enough data from the next to last day of data to get 24 hours.)  If (highest peak - third highest peak)/third highest peak> 1.8, a spike exists - the highest interval fails the spike check


If interval fails spike check, optionally reread meter.


If you get different value from reread, redo spike check.


If value is the same on reread or you cannot reread the meter, kick it out for manual analysis (may be able to come up with more rules in a month or so - PG&E)


Manual analysis looks for similar patterns on other similar days.  May also optionally involve calling the customer to check for unusual conditions at the time of the spike.


If no similar pattern or other legitimate reason for spike is found, mark highest interval as “missing”.  If similar pattern or other reason for legitimate spike is found, mark data as validated after  having failed the spike check 


Additional check if interval kVARh data is available


If there are any kWh intervals with zero consumption, check the corresponding kVARh interval.  


If the corresponding kVARh interval is also zero, the kWh data is considered good.  


If the corresponding kVARh interval is not zero, mark the kWh interval as missing.


Estimate intervals marked as missing using the following estimation rules….


If interval kVARh data is available for missing kWh intervals….


Calculate present billing month average power factor and “historical” average power factor.  Present billing month average power factor should not include the missing intervals - it should be based on the sum of all the intervals for which there is good kWh and good kVARh data.  The historical average power factor should be calculated using the previous three billing periods, based on the sum of all the intervals for which there is good kWh and good kVARh data.





If the present month average power factor is not within +/- 50% of the historical average power factor, don’t use this method to estimate data.  Go to next section.





If the total of the kVARh intervals for the present billling period is not within +/- 50% of the historical average kVARh over the previous three billing months, don’t use this method to estimate.   Go to next section.





Use kVARh intervals and historical average power factor to estimate kWh intervals.  Question - at this point, is there one value for the historical average power factor, or is it per interval?


If section of missing data is 2 hours or less in length…


Use the point to point linear interpolation method to estimate the missing data where there is a gap in the data.  If the gap occurs in the middle of the data, the “first point” is the last good interval before the gap, and the “second point” is the first good interval after the gap.





If the gap occurs at the beginning of the span, use the last interval from the historical data as the first point, if the historical data is available and the interval data is not estimated. Otherwise, use the second point (the first good interval after the gap) as the first point - this will cause the load to be estimated as a flat load. 





If the gap occurs at the end of the span, use the first point (the last good interval before the gap) as the second point (- this will cause the load to be estimated as a flat load.


If section of missing data is more than 2 contiguous hours…


Find the three most recent “similar” days with valid data (ie, contain no estimated data) closest in time to the day with the missing data.  The “similar days” can be chosen from the current usage period and historical data up to 90 days prior to the day with the missing data.  A “similar” day means the same day of week.  If the day with missing data is a holiday, the “similar days” should be holidays, not the same day of week.  If no historical holidays exist, use Sundays. Note that a standard list of holidays will be used across the board, regardless of the tariff or service territory the meter is in.  The historical data used should be that data immediately preceding the usage period, regardless of seasonal crossover.





Calculate the average daily profile using the three selected days.





Estimate the missing data by applying the appropriate intervals from the average daily profile to fill the missing intervals.





What if there aren’t three similar days with good data in the preceding 90 days?





On the billing cycle for the meter…..


High/low check


If last year’s data is available, calculate average daily usage for same billing month last year; use summed VEE interval data if available, if not use VEE usage (ie, difference between register readings)


Else if last year’s data is not available, calculate average daily usage for the previous billing month; use summed VEE interval data if available, if not use VEE usage (ie, difference between register readings).


Else if previous billing month not available - don’t do this check!


Calculate average daily usage for this billing month using summed VEE data.  If there were any spikes in the data, don’t include those intervals in the average - prorate the daily average accordingly.


If the difference between the two daily averages is greater than 50% of the historical daily average, flag data (all the intervals in the month) as failing high/low average check and kick out for manual analysis.  Else mark data as good.  


If (|historical daily average - this month’s daily average)| <= .5* historical daily average) then data is marked as good.  


If (|historical daily average - this month’s daily average)| > .5* historical daily average) then data (all intervals in the month) is flagged as failing high/low average check and kicked out for manual analysis. 


If data is flagged for manual analysis - look at the recent history of that meter.  If monthly usage has been on a trend in the appropriate direction and this seems reasonable, mark data as verified.  If not, optionally check with customer for changed usage patterns.  If changed usage patterns match change in data, mark data as verified.  If no change in usage patterns reported by customer, check meter.  If a problem is found with the meter, adjust data if possible based on the problem?? (for example, if the meter had dropped two phases and was only recording one phase, multiply each interval by 3????).  What if no problem found?


If data fails high/low average check, mark the whole billing period as missing?? 


Estimate missing data; see section 3.3.4


If mechanical dial meter, do sum check again.


Miscellaneous Comments/Requirements


MDMA is required to store raw and validated data


Raw data may be stored as either pulses or consumption, but is pre-VEE


Validation tests are typically done against consumption data, not pulses


UDCs are expecting to see consumption data (i.e., kWh or kVARh) in the CMEP MEPMD01 record for intervals, not pulses


For interval data, only interval data needs to be posted on the MDMA Server - ie, the start and stop reads do not need to be posted with it.


Historical data used in validation tests or estimation is VEE data, not raw data


It is good practice to mark each interval with one or more of the following:


as good if the interval passed all checks


as verified if the interval failed a check but the interval was manually ok’d


as having failed a specific test (even if data was later verified)


as estimated, including the estimation algorithm used


Note that if the data is marked as good, it would not have any of the other three flags.  If the data is marked as verified, it should also have at least one flag indicating the validation test the data failed.  If the data is marked as estimated, it should include the estimation scheme used, and the data should also have at least one flag indicating which validation test the data failed.


If kVARh interval data is read for billing, it goes through same VEE procedure as kWh data


Open issues


There is a requirement if data is estimated to report the estimation scheme used, but there is no field in the MEPMD01 record to report this.  Is the requirement at the interval level (ie, <2 hour rule, > 2 hour rule, kVARh rule)?  Or is the requirement at a higher level for the whole record (ie, CPUC rules, SCE rules, PG&E rules, SDG&E rules)?


How is data prorated when meter time is off?  Is the data marked as estimated?


Estimation for >2 hour gap - What if there aren’t three similar days with good data in the preceding 90 days?


How is historical average power factor used to estimate kWh?  Is it one average value over time, or by interval?  Propose using one average value, not per interval.


For historical data, do you use data from the same “site” even if the customer has changed?  For example, if you need to estimate a bill this month for a customer who just moved in two months ago - to get three months of historical data you would have to go back to the previous customer.  What if the meter has been changed out?


Given the order of the tests (time, pulse overflow, sum) it is possible that some data has been marked as missing or estimated by the time you do the sum check.  If the meter is a solid state meter, this almost guarantees it will fail.  How should this be handled?  What data should be used for the sum check?


In the high/low check, should the check be made against last year’s “billing” month?  Or against the data from the actual dates in this year’s billing month?  (Since we have interval data, it can be done either way…)


How do you estimate a greater than 2 hour gap if there is no historical data?


In the CMEP protocol, if you are providing raw data, how are missing intervals indicated?


For the sum check, the wording in the CPUC ruling states “If the difference is greater than one meter multiplier, the data needs to be verified by the MDMA. If the data comes back the same, the data should be flagged as verified.”  Does this mean that if you re-read the meter and get the same data, the data passes the sum check?


There is still a concern with the sum check as you go to larger intervals (like 60 minutes) that you may be off by more than one or two multipliers.  An additional qualification is proposed - if the data fails the sum check, calculate the average interval size over the time period.  If the sum check difference is less than one average interval size, the data is considered valid


In the high/low average check - what if no problem is found with the meter?


If the data fails the high/low average check, is the whole period marked as missing and then estimated or adjusted?


When is data considered “adjusted” vs “estimated”?.
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