                                   ISO Data Validation And Estimation Procedures





Overview





The MDAS will be used to retrieve interval load data from a variety of revenue meters on a frequency basis. Metering data must be validated prior to use in billing or settlement applications due the nature of meter hardware and communication failures that can occur. In addition, metering data must also be validated to detect operational problems that could result in inaccurate data being used for billing or settlements. This includes data recorded during meter testing or meter changeout that may not be reflected in the data collection system.





Metering data is usually retrieved on a monthly or daily basis. However, MDAS will retrieve data from ISO grid connected meters on a frequency basis of 15 or 60 minutes. Validation must be performed on the interval data as it is retrieved in order to detect meter hardware or communications failures. Additional validation must be done on a daily or monthly basis to detect abnormal changes in load characteristics that could be due to meter changeout (including changing of metering current or voltage transformers). 





As a minimum, data validation must be able to detect the following conditions so that erroneous data will not be used for billing or settlement purposes. All validation must be done automatically as data is retrieved before the data is used for the intended purposes.





Validation Of Metering/Communications hardware


Meter hardware/firmware failures


Metering CT/PT failures (i.e. lose one phase to the meter)


Communications errors 


Data recorded during meter test


Mismatch between meter configuration and host system master files


Meter changeout (including changing CT/PT ratios)


Gaps in data


Overflow of data within an interval


ROM/RAM errors reported by the meter


Alarms/Phase errors reported by the meter





Validation Of Load Profile Characteristics


Exceeding a defined tolerance between main and check meters


Exceeding a defined tolerance between actual and scheduled profiles


Exceeding a defined tolerance between metering and SCADA data


Load Factor Limits


Power Factor Limits


Validation of load patterns against historical load shapes





Validation criteria must be defined for each channel of load profile data (kw/kvar/kva/volts,etc.) since the load characteristics are different for all meter locations and the type of data being recorded. Some validation criteria may not be applicable to all meters or types of data. For example, percent change between intervals is an excellent validation criteria for loads that do not change significantly over time or change in a predictable manner. However, this validation check would be meaningless for loads that switch from no-load to load or for reactive power where capacitors may be switched to control power factor.





The best validation criteria is based upon historical data for that meter location. If no historical data is available, data such as rating of transformers or maximum output from a generator can be used to set maximum limits on interval data. Validation criteria that is so tight that all metering data is rejected is of no more benefit than having no validation criteria. Therefore, validation must be based upon reasonable criteria that can detect both hardware and operational problems with a high degree of confidence.





Validation Guidelines





Since metering data will be retrieved on a frequency basis of 15 or 60 minutes, validation should be performed on the new data as it is retrieved from the meter in order to detect missing data or data that could be invalid based upon status information returned from the meter. Additional validation should be performed on a daily basis to verify data based upon load patterns or comparison to check meters, scheduled load profiles, or data obtained by SCADA.





In the following table, “Hourly” is used to define the validation criteria that will be used as data is retrieved on a frequency of 60 minute intervals or less. “Daily” is used to define the validation criteria that will be used to validate data at the end of each day or when the supporting data becomes available (i.e. data from the SCADA system).





Validation Criteria�
Hourly�
Daily�
�
�
�
�
�
Meter Readings vs Load Profile (Energy Tolerance) �
�
Yes�
�
Intervals Found vs Intervals Expected �
�
Yes�
�
Time Tolerance Between MDAS and Meter�
Yes�
Yes�
�
Number Of Power Outage Intervals�
�
Yes�
�
Missing Intervals (Gap In Data)�
Yes�
Yes�
�
High/Low Limit Check On Interval Demand�
Yes�
Yes�
�
High/Low Limit Check On Energy�
�
Yes�
�
CRC/ROM/RAM Checksum Error�
Yes�
Yes�
�
Meter Clock Error�
Yes�
Yes�
�
Hardware Reset Occurred�
Yes�
Yes�
�
Watchdog Timeout �
Yes�
Yes�
�
Time Reset Occurred�
Yes�
Yes�
�
Data Overflow In Interval�
Yes�
Yes�
�
Parity Error (Reported By Meter)�
Yes�
Yes�
�
Alarms (From Meter)�
Yes�
Yes�
�
Load Factor Limit�
�
Yes�
�
Power Factor Limit�
�
Yes�
�
Main vs Check Meter Tolerance�
�
Yes�
�
Actual vs Scheduled Profile �
�
Yes�
�
Actual vs SCADA Data�
�
Yes�
�
Comparison Of Current Day To Previous Day�
�
Yes�
�
Percent Change Between Intervals�
�
Yes�
�



Data that fails validation will be flagged with the reason for the failure where applicable. Data that fails checks such as Load Factor Limits or comparison of a load profile to the previous day, check meter, or other load shape will be identified so that manual intervention can be used to edit the data or to manually accept the data.





Meter readings will be obtained from the load profile meter on a daily basis in order to validate energy from the load profile data to energy from the meter readings. This validation will be used to detect meter changeout or changes in metering CT/PT ratios that have not been reflected in the MDAS master files.





Validation of Actual vs Scheduled Profiles or Actual vs SCADA data is similar to the validation of Main vs Check meter where data is compared on an interval by interval basis between the two sets of data.





Data validation will be performed only for the validation criteria that has been entered for each meter or channel of data. For example, the number of intervals of zero energy recorded by the meter for the channel indicated will be validated only when a non-zero value is entered for this criteria. This criteria would not be of any value to a meter that has no energy recorded for significant time periods due to no output from a generator or due to no load at the delivery point.





Data Estimation Criteria





When interval data is missing due to no response from the meter or is reported as missing by the meter, MDAS will supply estimated data for the missing intervals. When data must be estimated when reading meters on a frequency basis, an algorithm will be used to estimate the current interval of data based upon the weighted average of the previous hour of data or by extrapolation from the previous hour of data. This algorithm should only be used to estimate intervals of data when the previous intervals of data are actual values from the meter. This will prevent estimated data from being used to estimate additional intervals of data.





If data is missing for an extended time period, historical data will be used as the reference data so that data can be matched to time of day and day of week. If a check meter is available and that data is valid, the data from the check meter will be used to replace the invalid or missing data from the primary meter.




















