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	NPRR Number
	282
	NPRR Title
	Dynamic Ramp Rates Use in SCED

	Timeline
	Normal
	Action
	Recommended Approval

	Date of Decision
	October 21, 2010

	Proposed Effective Date
	To be determined.

	Priority and Rank Assigned
	To be determined.

	Nodal Protocol Section(s) Requiring Revision
	2.1, Definitions

6.5.7.1.12, Resource Limits

6.5.7.2, Resource Limit Calculator

	Revision Description
	This Nodal Protocol Revision Request (NPRR) proposes revisions that are intended to result in more reasonable Dispatch of Generation Resources when a telemetered Base Point requires the Resource to employ technologies that in turn change the Resource’s ramp rate.  For example, when Security-Constrained Economic Dispatch (SCED) generates a new Base Point for a unit that is currently at baseload, SCED uses a static ramp rate found in the Resource Parameters database that does not accurately reflect the dynamic ramp rate that the unit can deliver as it leaves baseload status (ten MW/min. for some units) and goes into duct burners (one MW/min. for some units) or through duct burners into other technologies such as certain forms of power augmentation.  Instead of using the declared static ramp rates at designated output levels, SCED should use a dynamic ramp rate that can be telemetered by the Qualified Scheduling Entity (QSE) to ERCOT using the Inter-Control Center Communications Protocol (ICCP) database with an update rate of two or four seconds, which will better match the unit’s ramp rate capability during the SCED execution.  The up and down ranges of this telemetered dynamic ramp rate are best defined by ERCOT based on its experience in the Nodal Market trials and its view of the SCED Base Point outcomes and its analysis of the Generation Resource Energy Deployment Performance (GREDP) scores and Regulation Service deployed.

	Reason for Revision
	Market trials demonstrate that plants are Dispatched at levels that are unachievable during the five-minute SCED intervals.  These situations occur when SCED uses a declared static ramp rate for an output level that does not apply over the output range implicated by the new telemetered Base Point.

	Overall Market Benefit
	This revision will have benefits for ERCOT, generators, and loads.  Generators will be able to avoid the situation where they receive higher Base Points that are unachievable during the five-minute SCED interval.  This will make the GREDP function fair and more meaningful as a performance metric.  ERCOT will be able to Dispatch Base Points that are lower than would otherwise be achievable if it were to rely on the declared downward ramp rates.  Loads will benefit from lower prices associated with lower Dispatches.

	Overall Market Impact
	More effective Base Point response from units, which should have a beneficial impact on the market’s use of Regulation Service.

	Consumer Impact
	Additional optimization of the SCED portion of the market’s Real-Time Sequence, which should further reduce the cost to serve loads.

	Credit Impacts
	To be determined.

	Procedural History
	· On 9/28/10, NPRR282 and a CEO Revision Request Review were posted.
· On 10/18/10, Luminant Energy Company LLC comments were posted.

· On 10/20/10, ERCOT comments were posted.

· On 10/21/10, PRS considered NPRR282.

	PRS Decision 
	On 10/21/10, PRS voted to recommend approval of NPRR282 as amended by the 10/18/10 Luminant Energy Company LLC comments.  There was one abstention from the Municipal Market Segment.  All Market Segments were present for the vote.

	Summary of PRS Discussion
	On 10/21/10, it was noted that the concept of NPRR282 is based on Nodal Advisory Task Force (NATF) discussions.  ERCOT Staff explained that the 10/20/10 ERCOT comments were intended to highlight other options presently available for Market Participants to update ramp rates in Real-Time.


	Quantitative Impacts and Benefits
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	Market Cost
	
	Impact Area
	Monetary Impact
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	Unknown.
	Unknown.
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	Market Benefit
	
	Impact Area
	Monetary Impact

	
	1
	Reduced Regulation Service deployment leading to reduced Regulation Service procurement costs to loads.
	Unknown.
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	Enhanced Resource efficiency in responding to new Base Points.
	Unknown.
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	Sponsor

	Name
	Randy Jones

	E-mail Address
	rajones@calpine.com

	Company
	Calpine

	Phone Number
	713.830.8846

	Cell Number
	832.385.3322

	Market Segment
	Independent Generator


	Market Rules Staff Contact

	Name
	Jonathan Levine

	E-Mail Address
	jlevine@ercot.com

	Phone Number
	5112-248-6464


	Comments Received

	Comment Author
	Comment Summary

	Luminant Energy 101810
	Clarified that the telemetered ramp rate represents the average ramp rate capability available during the the default SCED interval.

	ERCOT 102010
	Explained options for updating ramp rates in Real-Time.


	Comments


Please note that NPRR277, Removal of NPRR119 Language for LDL Calculation, also proposes revisions to Section 6.5.7.2.

	Proposed Protocol Language Revision


2.1 DEFINITIONS

Emergency Ramp Rate 

The maximum rate of change in MW per minute of a Resource to provide Responsive Reserve that is deployed by ERCOT and that is provided to ERCOT in up to ten segments, each represented by a single MW per minute value (across the capacity of the Resource), which describes the available rate of change in output for the given range (between High Sustained Limit (HSL) and Low Sustained Limit (LSL)) of the output of a Resource.  In Real-Time SCED Dispatch, the Emergency Ramp Rate is telemetered by the QSE to ERCOT and represents the total capacity (in MW) that the Resource can change from its current actual generation within the next five minutes divided by five.
Normal Ramp Rate

The rate of change in MW per minute of a Resource, which is specified by the QSE to ERCOT by up to ten segments; each segment represents a single MW per minute value (across the capacity of the Resource) that describe the available rate of change in output for the given range (between HSL and LSL) of output of a Resource.  In Real-Time SCED Dispatch, the Normal Ramp Rate is telemetered by the QSE to ERCOT and represents the total capacity (in MW) that the Resource can change from its current actual generation within the next five minutes divided by five.
6.5.7.1.12
Resource Limits

(1)
The following Generation Resource limits are calculated by ERCOT and used as inputs by the SCED process:

(a)
HASL;

(b)
LASL;

(c)
Normal Ramp Rate based on the values telemetered by the QSE to ERCOT;

(d)
Emergency Ramp Rate based on the values telemetered by the QSE to ERCOT;

(e)
SCED Up Ramp Rate (SURAMP), which represents the ability of a Generation Resource to increase generation output in SCED;

(f)
SCED Down Ramp Rate (SDRAMP), which represents the ability of a Generation Resource to decrease generation output in SCED;

(g)
HDL, which represents a dynamically calculated MW upper limit on a Resource that describes the maximum capability of the Resource SCED dispatch for the next five minutes (the Resource’s Real-Time generation plus the product of the Normal Ramp Rate , as telemetered by the QSE, multiplied by five), restricted by HASL; and

(h)
LDL, which represents a dynamically calculated MW lower limit on a Resource that describes the minimum capability of the Resource SCED dispatch for the next five minutes (the Resource’s Real-Time generation minus the product of the Normal Ramp Rate, as telemetered by the QSE, multiplied by five), restricted by LASL.

(2)
The following Load Resource limits are calculated by ERCOT and used in other calculations and as information for ERCOT Operators:

(a)
HASL; and

(b)
LASL.

(3)
For a more detailed explanation of all the Resource limits calculated by ERCOT, please reference Section 6.5.7.2, Resource Limit Calculator.

6.5.7.2
Resource Limit Calculator

(1)
ERCOT shall calculate the HASL, LASL, SURAMP, SDRAMP, HDL and LDL within four seconds after a change of the Resource-specific attributes provided as part of the QSE’s SCADA telemetry under Section 6.5.5.2, Operational Data Requirements.  The formulas described below define which Resource-specific attributes must be used to calculate each Resource limit.  The Resource limits are used as inputs into both the SCED process and the Ancillary Service Capacity Monitor as described in Section 6.5.7.6, Load Frequency Control.  These Resource limits help ensure that the deployments produced by the SCED and Load Frequency Control (LFC) processes will respect the commitment of a Resource to provide Ancillary Services as well as individual Resource physical limitations.

(2)
The figures below illustrate how the Resource Limit Calculator determines the Resource limits for Generation and Load Resources:

Generation Resources:


Load Resources:


(3)
For Generation Resources, HASL is calculated as follows:

HASL
=
Max (LASL, (HSLTELEM – (RRSTELEM + RUSTELEM + NSRSTELEM)))

	Variable
	Description

	HASL
	High Ancillary Service Limit

	HSLTELEM
	High Sustained Limit provided via telemetry – per Section 6.5.5.2 

	LASL
	Low Ancillary Service Limit

	RRSTELEM
	Responsive Reserve Ancillary Service Schedule provided by telemetry 

	RUSTELEM
	Reg-Up Ancillary Service Resource Responsibility designation provided by telemetry

	NSRSTELEM
	Non-Spin Ancillary Service Schedule provided via telemetry


(4)
For Generation Resources, LASL is calculated as follows:

LASL
= 
Min {HSL, LSLTELEM + RDSTELEM}

	Variable
	Description

	HSL
	High Sustained Limit

	LASL
	Low Ancillary Service Limit

	LSLTELEM
	Low Sustained Limit provided via telemetry 

	RDSTELEM
	Reg-Down Ancillary Service Resource Responsibility designation provided by telemetry 


(5)
For each Generation Resource, the SURAMP is calculated as follows:

SURAMP
= 
RAMPRATE – (RUSTELEM / 5)

	Variable
	Description

	SURAMP
	SCED up ramp rate 

	RAMPRATE
	Normal Ramp Rate, as telemetered by the QSE, when RRS is not deployed or when the subject Resource is not providing RRS.

Emergency Ramp Rate, as telemetered by the QSE, for Resources deploying RRS

	RUSTELEM
	Reg-Up Ancillary Service Resource Responsibility designation provided by telemetry


(6)
For each Generation Resource, the SDRAMP is calculated as follows:

SDRAMP
= 
NORMRAMP – (RDSTELEM / 5)

	Variable
	Description

	SDRAMP
	SCED down ramp rate

	NORMRAMP
	Normal Ramp Rate, as telemetered by the QSE. 

	RDSTELEM
	Reg-Down Ancillary Service Resource Responsibility designation by Resource provided via telemetry 


(7)
For Generation Resources, HDL is calculated as follows:

HDL
= 
Min (POWERTELEM + (SURAMP * 5), HASL)

	Variable
	Description

	HDL
	High Dispatch Limit

	POWERTELEM
	Gross or net real power provided via telemetry 

	SURAMP
	SCED up ramp rate 

	HASL
	High Ancillary Service Limit – definition provided in Section 2, Definitions and Acronyms.


(8)
For Generation Resources, LDL is calculated as follows:

LDL
= 
Min {Max (POWERTELEM - (SDRAMP * 5), LASL),
HSL}

	Variable
	Description

	LDL
	Low Dispatch Limit

	POWERTELEM
	Gross or net real power provided via telemetry 

	SDRAMP
	SCED down ramp rate 

	HSL
	High Sustained Limit

	LASL
	Low Ancillary Service Limit – definition provided in Section 2.


(9)
For Load Resources, HASL is calculated as follows:

HASL
= 
Max (LPCTELEM, (MPCTELEM – RDSTELEM))

	Variable
	Description

	HASL
	High Ancillary Service Limit

	LPCTELEM
	Low Power Consumption provided via telemetry 

	MPCTELEM
	Maximal Power Consumption provided via telemetry 

	RDSTELEM
	Reg-Down Ancillary Service Resource Responsibility designation provided by telemetry 


(10)
For Load Resources, LASL is calculated as follows:

LASL
=
Min (HASL, (LPCTELEM + (RRSTELEM + RUSTELEM + NSRSTELEM)))

	Variable
	Description

	LASL
	Low Ancillary Service Limit

	HASL
	High Ancillary Service Limit

	LPCTELEM
	Low Power Consumption provided via telemetry 

	RRSTELEM
	Responsive Reserve Ancillary Service Schedule provided by telemetry 

	RUSTELEM
	Reg-Up Ancillary Service Resource Responsibility designation provided by telemetry

	NSRSTELEM
	Non-Spin Ancillary Service Schedule provided via telemetry
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�Please note that proposed revisions have also been made to this Section by NPRR277.
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