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Abstract
Of the many telemetry signals sent to ERCOT by QSE’s, two have a direct impact on ERCOT Settlements:  the dynamic power signal and the generation meter splitting signal.  While these two signals represent different physical systems and consequently have different settlement implications, both rely on the same technologies and are therefore subject to the same disturbances, interruptions, and other challenges.  While disputes related to these signals are unlikely to cease entirely, it may be possible to reduce the quantity of disputes by clarifying standards for processing real time signals in the QSE and ERCOT systems.
Introduction to ERCOT's Real-Time Telemetry Systems
Dynamic Power Signal
Protocol Section 4.9 allows a QSE to use a dynamic power signal to control generation to follow metered loads thereby minimizing exposure to the balancing energy markets.  During the day ahead and adjustment periods, the QSE submits estimates of its real time obligation and supply.  During the operating day, the QSE sends to ERCOT a real-time signal that is equal to the metered load it wishes to follow with its resources.  The real-time signal is sent to ERCOT every four seconds.  Each four second signal consists of the magnitude (MW) of load and a data quality flag.  The four second signals received with good data quality flags are integrated on a 15 minute interval basis and provided as final schedules to the ERCOT settlement system.  For settlement purposes, both the day-ahead obligation and supply schedules are replaced by the integrated real-time signal.  If the real-time signal is lost for any reason, the day-ahead obligation and supply schedules are used for settlement of the effected intervals. In order to use real time signals as final schedules in settlement, ERCOT must receive a minimum of one four second signal with good data quality in each of the three 5 minute periods of a settlement interval.  
Generation Meter Splitting Signal

Protocol Section 10.3.2.1 defines a methodology for splitting generation meter data from jointly owned generation sites.  When a jointly owned generation site is registered, it is split into two or more virtual generating units.  A designated master QSE sends to ERCOT a real-time signal for each virtual unit and these signals are used to calculate the splitting percentage for each unit.  The generation output data from all meters at the site are totaled and then multiplied by the splitting percentage for each virtual unit to determine the respective generation site totals.  These allocated generation site totals are used by the ERCOT settlement system for calculating all of the resource-related payments and charges for QSE's.

Loss of the splitting signal for one virtual unit inhibits ERCOT's ability to calculate splitting percentages for all of the virtual units at the generation site.  Therefore, if ERCOT does not receive a splitting signal or receives a bad data quality flag for any one virtual unit, ERCOT uses the splitting percentages from the last interval with good data quality for settlement purposes.

In order to accommodate netting of generation output with associated load at a point of interconnection, as described in Protocol Section 10.3.2.3, ERCOT uses the same process described above to allocate metered generation output for all generation units including those that are not jointly owned. The use of real time signals to allocate generation site totals at almost all generation sites further increases the importance of having clear requirements and procedures for these signals. 
The Challenges of Real-Time Telemetry Systems


The ERCOT Protocols specify what data ERCOT should use for settlements if either the dynamic power signal or generation splitting signal are lost.  But the Protocols do not address the possibility that a signal may be received but contain bad data.  The ERCOT Operating Guides fill this gap and define the use of the data quality flags as allowed by the DNP 3.0 Communications Protocol.  Data quality flags give QSE’s the opportunity to validate their signal data in real time and set the data quality flag appropriately before sending the data to ERCOT.  In fact, Section 8.1.1 of the ERCOT Operating Guides specifies that a QSE’s RTU “shall reflect the data quality codes (i.e. suspect, failed, manual, etc.) of the individual data points found in the Market Participant’s control computers and data collection systems.”  The envisioned data flow is illustrated in Figure 1.  Operational data is collected from generating plants or load meters by the QSE’s energy management system (EMS).  The EMS operates on the data as required (e.g. summation, integration, validation, etc.) and then updates each RTU data point with a data value and a corresponding data quality flag.  The QSE’s RTU then 


transmits the data value and the data quality flag to ERCOT’s energy management and market system (EMMS).

Many QSE’s do not update the data quality flags in their RTU.  The default value for the data quality codes defined in the DNP 3.0 protocol is “good.”  Therefore, when QSE’s do not update their data quality flags, the data quality will always be considered good when 
sent to ERCOT.  There are only two scenarios where ERCOT’s EMMS will set the data quality flags for real-time signals:  

1. If the signal is lost, ERCOT will set the data quality flag to “failed;” 

2. If the data value is outside any preset reasonability limits, ERCOT will set the data quality flag to “suspect.”

Disputes concerning real-time signals

ERCOT has received numerous disputes concerning the validity of real-time signal data used in settlements.  These disputes can be grouped into two different cases: 

Case 1. The data is flagged as good but the QSE stipulates that the data is bad.  

The majority of disputes related to real time signals belong to this case.  Typically, these disputes come from QSE’s who do not update the data quality flags in their RTU and consequently always send their data flagged as good.  In some cases, a cursory review of the data received is sufficient to determine that the data is bad.  For example, a QSE’s dynamic power signal may drop to zero for several intervals and then recover.  If ERCOT continues to receive data from the QSE during such an event, the data is considered to be good even though it is obvious that the load being followed did not instantaneously drop to zero.  Consequently, the QSE is settled based on the data received.  Similarly, a QSE’s generator splitting signal may transmit very small values resulting from telemetry noise for a unit that is not running.  Again, if the QSE does not update the data quality flag to indicate that the data is bad, settlement is based on the data received and some of the metered output from the generator site is allocated to the off-line unit with the telemetry noise.  A typical resolution for these disputes is to revise the data quality flag from good to bad during the effected intervals, so that ERCOT’s systems will follow the usual methodologies for handling data with bad data quality flags.  This resolution restores the real time data to what would have been sent to ERCOT if the QSE had sent data quality flags indicating that the real time signals received by ERCOT were invalid. 

While this approach may seem straightforward, it is not always obvious that the disputed real-time signal data is bad.  

An additional level of complexity is added when dynamic scheduling involves loads and resources across multiple congestion zones.  ERCOT requires that all load and resource signals from each zone be valid for each settlement interval for the signals to be used in settlement as final schedules.  If the proper validations are not performed by the QSE and sent to ERCOT, this case adds to the complexity of the investigation that must be performed when the real time signals are disputed by QSE’s. 
Case 2. The data is flagged as bad because the signal was lost.

These disputes typically arise out of situations where the usual methodologies for handling data with bad quality flags lead to undesirable settlements.  For instance, a QSE might receive an instruction from ERCOT to run a single unit at a site where no other units are operating.  If the signal is lost, ERCOT systems flag the data as bad, go back to the last interval with good data quality, and use that data for all of the effected intervals.  If the chosen data is from a period where all units had an output level of zero, then the meter data is equally divided across all units at the site, thereby reducing any unit specific premium paid to the instructed unit.

Typically, a QSE has the correct data in their EMS and wishes to replace the data in ERCOT’s systems.  
In both of the cases described above, challenges to the validity of data received by ERCOT in real time requires an extensive investigation of data from ERCOT and QSE RTU systems.   It also leaves the possibility that the real time data is corrected only when disputed by QSE’s. 
Discussion of Improvements to the Real Time Signal Systems
Disputes related to real-time signals are unlikely to cease entirely.  However it may be possible to reduce the quantity of disputes by revising the way these signals are processed in the QSE and ERCOT systems.  Several Protocol and Operating Guide revisions are discussed in the following paragraphs:
1. 
1. Enforce the data quality flag requirements of Operating Guide Section 8.1.  To date, the data quality flag requirements have not been enforced.  Requiring a QSE to update their RTU with the data quality codes (i.e. suspect, failed, manual, etc.) found in their EMS could eliminate the most common disputes associated with real-time signal data today.  

2. 
3. The RTU should check for stale data from the QSE EMS.  If a data value in the RTU remains unchanged for an extended period of time, the data should be flagged as “suspect.”  This test would reduce the occurrence of stale or “stuck” data values due to logic errors in the QSE EMS or communications disruptions between plants and EMS.

4. The RTU should check for a no-update condition.  If the data in the RTU is not updated for 30 seconds, then the data should be flagged as “suspect.”  This would reduce the occurrence of data errors due to communication disruptions between the QSE EMS and RTU.
5. Plant telemetry must pass through the QSE EMS.  There are a few cases today where QSE’s have routed their plant telemetry directly to their RTU.  In the event of a communication outage from the plant (not uncommon), no real time data is provided to ERCOT.  It is even possible that data with zero values are passed to ERCOT and flagged as good!  Forcing the plant telemetry through the QSE EMS would allow the QSE to manually enter plant data into their EMS during plant communication outages.  The data could then be sent to ERCOT through the normal process.  Not only would the QSE benefit from providing ERCOT with good settlement data, but ERCOT would also benefit from having more accurate plant data available for studies. 
6. ERCOT could notify the QSE upon loss of signal.   It may be possible for ERCOT to notify the QSE in a timely manner when their real-time signal is lost.  ERCOT is exploring this approach.
7. ERCOT could reflect RTU data back to the QSE via ICCP.  It may be possible for ERCOT to receive real-time signal data via RTU and immediately reflect the data back to the QSE via ICCP.  ERCOT is exploring this approach.
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Figure 1.
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