SCED Base Point Dispatch

Introduction:

The Nodal Protocol requires that Resource Base Points be communicated to each QSE on each execution of SCED. On receipt of the Base Points, should QSEs control their Resources to those Base Points on their own using ramp rates selected by the QSE or should these Base Points be ramped from ERCOT, coordinated across all QSEs from one SCED execution to the next in order to minimize overall cost to manage power system frequency?  NRG: Resources that are controlled by “Setpoint” vs. “Pulse” will produce different results.  Pulse units need the “full time ramp” to move the Resource to the target output.  Setpoint control can send the entire “step” change to the resource in one single output from the “GMS” and the local controls at the resource controls the ramp.   
When Resource controls are implemented at QSEs selected ramp rates, additional ACE or frequency deviation is produced from all the various Resources responding at different ramp rates and with different response delays on each Resource. For example, if two Resources with different ramp rates had both been asked to move 20 MW, one up and one down, the faster ramping Resource will complete its control first resulting in a frequency error until the other Resource completes its control. This effect can be reduced when the Resource controls are ramped in a coordinated manner and can reduce the total amount of Regulation Ancillary Service that ERCOT needs to manage the power grid.   NRG: Permissive ACE is a great tool, but the permissive range needs to be outside “normal” frequency oscillation.  (outside typical steel mill frequency swing).  If Permissive operation blocks “Pulsed” resources from moving, they will lag farther behind “Setpoint” Resources since pulse units need the full ramp period to move the unit at maximum ramp rate.  Pulsing while opposing frequency is necessary in order to get the Resource to the target.  The Permissive limits should be set +/- 0.075 Hz, (first guess) not 0.030 Hz (ERCOT e1 value).  We should depend on the turbine governors to reverse/slow the response of the resources when movement opposes frequency.
The Nodal Protocol also provides a stop ramp signal when frequency deviation exceeds the permissive limit. The purpose of the stop ramp signal is to allow ERCOT to temporarily stop ramping various Resources if such ramping is opposite to system frequency and causing excess frequency control problems. With QSE Base Point controls, most of the Resource controls may be issued early and then wait for the response. NRG: Depending on how the QSE implements Setpoint control will vary the effectiveness of this Stop Ramp.  If the QSE sends the SetPoint to the unit for the entire ramp period (one setpoint change per minute or 5 minute Base Point change), the unit controls at the plant will not “see” the stop ramp signal from ERCOT.  If the QSE sends a Setpoint to the unit where the setpoint ramps (a new setpoint each AGC cycle) to the final target, the Stop Ramp control from ERCOT may be effective.  When a stop ramp signal is received, Resource controls in the opposite direction will likely be needed. NRG:  This may cause excessive unit reversals, waste fuel and may contribute to “over control”.  Ramping a Resource’s Base Point over the entire SCED interval does have the problem that control for the full value of the Base Point is not seen until the end of the SCED interval. With control response delays, the Resource will likely come up short of the target. NRG:   I think this (coming up short of target) is more likely on Pulse controlled units vs Setpoint controlled units.
These problems can be overcome by ramping to the Base Points over a defined period slightly less than the SCED interval (e.g., four minutes so all Resources end their ramps at the same time provided sufficient SCED Ramp Rates are available).NRG:  I think this is a valid concern, but I believe using a forward looking load forecast would accomplish the same thing.  This solution should lead to Resources moving at the same ramp rates while still providing a settling period at the end of the active control period. By having the ramping interval as enterable parameter in ERCOT’s control system, it can be tuned to provide a greater likelihood of Resources getting to their Base Points while minimizing excess regulation control and cost. NRG:  In the present FCS at ERCOT, the Frequency Desk Operator has the ability to adjust the “Requested ACE % feedback” that controls how much Regulation Service is deployed for the same ACE.  This feature, while useful at times to quickly deploy more Regulation, has been abused, or changed and forgotten once the event has passed.  Typically the operator will change the value in preparation for the 0600 or 2200 ramp periods but forget to return the value to normal after the ramp.  This has resulted in too much Regulation Service deployment for hours and “over control” of all Resources deploying Regulation Service.  Tuning parameters should only be changed by a single, responsible individual.   It seems that the issue is Resources reaching the target value and keeping frequency from lagging schedule during high load growth time periods.  TXU, in the multiple control area days, used a 10 minute, smoothed load (average), to calculate their Economic Base points instead of trying to chase the instantaneous swings of two steel mills in their CA.  I strongly believe that ERCOT should develop a similar approach and let the governors and Regulation Service attempt to chase the steel mills and let the Base Points out of SCED only follow the average load growth.  Ten minutes may not be the best average to use, but some forward looking average load growth should be used.  This “smoothed” load growth could also be tuned for different times of day/year.
Nodal Recommendation:

The ERCOT nodal implementation team recommends that QSEs receive two Base Point values for each Resource: one the Base Point as calculated by SCED at every SCED execution and another Updated Desired Base Point updated every 4 seconds by LFC.  The Updated Desired Base Points represent the ERCOT desired control each LFC cycle and can be managed by existing features in AREVA’s standard implementation.  This desired Resource control can then be used within the LFC algorithm to minimize regulation ancillary services and indicate the ramping stop condition if such control stops are required to manage excess frequency control problems. NRG:  I think this will result in “Over-control” and excessive reversals on the units.  Will the 4 second Desired Base Point include the unit’s expected response to frequency deviation?  How much data latency do we expect with the ICCP Desired Base Point data?  From my experience with the RTU data, I see 10 to 15 seconds between my present SCE and ERCOT’s calculation of my SCE.  How will this delay, if similar, impact ERCOT’s ability to send the “correct” control in real time.  
QSE Resource control is also simplified, as ERCOT will provide for each Resource the desired control signal that can be sent directly to its non-regulating Resources without additional processing. Garland:  If ERCOT proceeds with this proposal, QSEs should be reminded that the ramped MW is in Net MW and that they might have to convert to Gross MW before sending it to the Resource.   Furthermore, the actions of QSEs can be predicted and hence control actions in the LFC algorithm are more accurately determined. FJT: Resources providing Regulation Service may add the amount of portfolio dispatch control to the Updated Desired Base Point received from ERCOT to obtain the set point for each of its Resource’s dispatch.

NRG:   I believe that ERCOT should strictly enforce proper turbine governor performance, both in dead band settings and sustained droop performance.  The turbine governor will always move the unit at the precise time and in the direction needed to minimize frequency error.  SCED should just concentrate on following average load growth/change.
Garland:  Centralized ramping instead of de-centralized with more data exchange between ERCOT and the QSEs is probably an improvement to ERCOT AGC.  

Would settlements be based on the 5 minute integrated Base Point or on the raw SCED output?

Example 1: Generator Resource Base Point Ramping without Regulation
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Example 2: Generator Resource Base Point Ramping with Regulation
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ERCOT's adjusted desired Generation signal of the Generator





ERCOT's portfolio Regulation signal assigned to the current generator





Generator setpoint that is used to control the output by QSEs
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