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MD 9 -- Review nodal protocols for proper treatment of wind generation re: dispatch response
Discussion

The nodal protocols contemplate that wind generators would be able to “go with the wind” when their base point is “equal” to their real time High Sustained Limit (HSL) (the real time HSL is sent to ERCOT every 4 seconds by the WGR).  If; however, there is a need to curtail a wind generator to protect ERCOT system security, then the wind generator must comply with that base point instruction.  The “signal” of the Base Point being below (HSL-2 MW) is used by the WGRs to know they can’t just follow the wind and they must comply with the base point and be subject to penalties if they over generate. 

The problem is that there is no way to know which real time HSL was used by SCED.  Normal movement of wind generation, as wind intensity varies, can easily result in a several MW change in a minute and more MWs in the 5 minute period normally used for SCED runs.  The planned signal just does not work.  If left in place, the signal will result in WGRs either not responding when ERCOT(SCED) expects them to or it will result in WGRs reducing output when ERCOT(SCED) does not need them to.  As a practical matter, one can expect WGRs to be curtailed by a large amount when curtailment is needed; thus curtailment when SCED really needs it will most likely be obtained.  On the other hand, unneeded reductions output could become quite common.  Reducing wind generation unnecessarily will reduce wind generation’s benefit to the market and the environment as well as causing a significant reduction in WGR revenue.

Alternatives

1. Change the 2 MW to a much larger number (20 MW?)

a. Pros?

b. Cons?
2. Create a flag When SCED sends a base point to a resource that is less than the HSL used by SCED

a. Pros

b. Cons

3. Additional alternatives?
Extracts
3.9.1
Current Operating Plan (COP) Criteria

(7)
A QSE representing a Wind-Powered Generation Resource (WGR) must enter an HSL value that is less than or equal to the amount for that Resource from the most recent Wind-Powered Generation Resource Production Potential provided by ERCOT.  

6.5.5.2
Operational Data Requirements

(3)
For each wind-powered Generation Resource the QSE shall set the HSL to the output capability of the facility based upon all available units and the current measured wind speed (HSL must be equal to or greater than the latest telemetered net real power of the wind-powered Generation Resource).
6.6.5.2
IRR Generation Resource Base-Point Deviation Charge

(1)
ERCOT shall charge a QSE for an IRR a Base-Point deviation charge if the IRR metered generation is more than 10% above its Adjusted Aggregated Base Point and if the Adjusted Aggregated Base Point is two MW or more below the IRR’s HSL. The deviation charge may be refunded if the IRR shows, to ERCOT’s satisfaction, that the IRR was taking the necessary control actions to produce at levels equal to or less than the Base Point but was unable to comply solely due to increasing renewable energy input.  The IRR must always take the necessary control actions, in its capability, to comply with Base Point Dispatch Instructions if the Base Point is two MW or more below the IRR’s HSL as soon as practicable.
MD 10 -- Review nodal protocols for proper treatment of wind generation re: performance metrics with negative pricing
Discussion

The base point deviation charge for both conventional generators and wind generators is not applied when the nodal price at the generator is negative.  While this may be a theoretical problem for conventional generators it is a practical problem for Wind Generation Resources (WGRs).  When WGRs are required to curtail output in order to protect ERCOT system security, then one cane typically expect that the nodal price for that WGR will be negative.  While normal offer curve and pricing incentives should elicit the desired behavior, the Base-Point Deviation Charge is intended to provide further incentives for compliance with the dispatch requirement. 

The extract from the nodal protocols shown below clearly shows the problem:  If RTSPP (the settlement point price) is negative; the base-point deviation charge equation is set to zero.  

Alternatives
1. Use the absolute value of the RTSPP
a. Pros?

b. Cons?

2. Set the market price to some minimum, positive value instead of setting it to zero 

a. Pros?

b. Cons?

3. Set the market price to some fixed value at all times

a. Pros?

b. Cons?
4. Additional alternatives?

Extracts

6.6.5.2
IRR Generation Resource Base-Point Deviation Charge

(1)
ERCOT shall charge a QSE for an IRR a Base-Point deviation charge if the IRR metered generation is more than 10% above its Adjusted Aggregated Base Point and if the Adjusted Aggregated Base Point is two MW or more below the IRR’s HSL. The deviation charge may be refunded if the IRR shows, to ERCOT’s satisfaction, that the IRR was taking the necessary control actions to produce at levels equal to or less than the Base Point but was unable to comply solely due to increasing renewable energy input.  The IRR must always take the necessary control actions, in its capability, to comply with Base Point Dispatch Instructions if the Base Point is two MW or more below the IRR’s HSL as soon as practicable. 

(2)
The charge to each QSE for non-excused over-generation of each IRR at each Resource Node Settlement Point, if the Real-Time metered generation is greater than the upper tolerance during a 15-minute Settlement Interval, is calculated as follows:

If AABP q, r, p > (HSL q, r, p – QIRR)


BPDAMT q, r, p =
0


Otherwise


BPDAMT q, r, p =
Max (0, RTSPP p) * 




Max (0, TWTGq, r, p – ¼ *AABP q, r, p * (1 + KIRR))

The above variables are defined as follows:

	Variable
	Unit
	Definition

	BPDAMT q, r, p
	$
	Base Point Deviation Charge per QSE per Settlement Point per Resource—The charge to QSE q for Generation Resource r at Resource Node p, for its deviation from Base Point, for the 15-minute Settlement Interval.

	RTSPP p
	$/MWh
	Real-Time Settlement Point Price per Settlement Point—The Real-Time Settlement Point Price at Resource Node p, for the 15-minute Settlement Interval.

	TWTG q, r, p
	MWh
	Time-Weighted Telemetered  Generation per QSE per Settlement Point per Resource—The telemetered generation of Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.

	AABP q, r, p
	MW
	Adjusted Aggregated Base Point Generation per QSE per Settlement Point per Resource—The aggregated Base Point adjusted for Ancillary Service deployments, of Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.

	HSL q, r, p
	MW
	High Sustainable Limit Generation per QSE per Settlement Point per Resource—The High Sustainable Limit of Generation Resource r represented by QSE q at Resource Node p for the hour that includes the 15-minute Settlement Interval.

	KIRR
	
	The percentage tolerance for over-generation of an IRR, 10%.

	QIRR
	MW
	The threshold to test the adjusted aggregated Base Point against the HSL for an IRR, 2 MW.

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.

	r
	none
	An IRR.


MD 11 -- Review nodal protocols for proper treatment of wind generation re: base point deviaton charges as applicable to wind generation
Discussion 
The formula for determination of the deviation charge has been implemented using the HSL in the COP instead of using the real time HSL, thus the deviation charge trigger used in settlement is not the same one used by the WGR when determining it is required to follow the base point or not.  
Alternatives

1. Modify the calculation to use the same trigger as used by the WGR to determine the need to follow Base Point
a. Pros?

b. Cons?

2. Disable the Base-Point Deviation Charge for WGRs

a. Pros?

b. Cons?
3. Additional alternatives?

Extracts 

6.6.5.2
IRR Generation Resource Base-Point Deviation Charge
If AABP q, r, p > (HSL q, r, p – QIRR)


BPDAMT q, r, p =
0


Otherwise


BPDAMT q, r, p =
Max (0, RTSPP p) * 




Max (0, TWTGq, r, p – ¼ *AABP q, r, p * (1 + KIRR))

The above variables are defined as follows:

	Variable
	Unit
	Definition

	BPDAMT q, r, p
	$
	Base Point Deviation Charge per QSE per Settlement Point per Resource—The charge to QSE q for Generation Resource r at Resource Node p, for its deviation from Base Point, for the 15-minute Settlement Interval.

	RTSPP p
	$/MWh
	Real-Time Settlement Point Price per Settlement Point—The Real-Time Settlement Point Price at Resource Node p, for the 15-minute Settlement Interval.

	TWTG q, r, p
	MWh
	Time-Weighted Telemetered  Generation per QSE per Settlement Point per Resource—The telemetered generation of Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.

	AABP q, r, p
	MW
	Adjusted Aggregated Base Point Generation per QSE per Settlement Point per Resource—The aggregated Base Point adjusted for Ancillary Service deployments, of Generation Resource r represented by QSE q at Resource Node p, for the 15-minute Settlement Interval.

	HSL q, r, p
	MW
	High Sustainable Limit Generation per QSE per Settlement Point per Resource—The High Sustainable Limit of Generation Resource r represented by QSE q at Resource Node p for the hour that includes the 15-minute Settlement Interval.

	KIRR
	
	The percentage tolerance for over-generation of an IRR, 10%.

	QIRR
	MW
	The threshold to test the adjusted aggregated Base Point against the HSL for an IRR, 2 MW.

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.

	r
	none
	An IRR.
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