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	NPRR Number
	387
	NPRR Title
	Hydro RRS Deployment Under Frequency Relay Set Point

	Timeline
	Urgent
	Action
	Recommended Approval

	Date of Decision
	June 23, 2011

	Proposed Effective Date
	To be determined.

	Priority and Rank Assigned
	To be determined.

	Nodal Protocol Sections Requiring Revision
	3.8, Special Considerations for Split Generation Meters, Combined Cycle Generation Resources and Quick Start Generation Resources
3.8.4, Hydro Generation Resources (new)

3.10.7.2, Modeling of Resources and Transmission Loads

3.10.7.5.2, Continuous Telemetry of the Real-Time Measurements of Bus Load, Voltages, Tap Position, and Flows

3.18, Resource Limits in Providing Ancillary Service
4.4.9.2.2, Startup Offer and Minimum-Energy Offer Validation

6.5.9.2, Failure of the SCED Process

8.1.1.4.2, Responsive Reserve Service Energy Deployment Criteria

	Revision Description
	This Nodal Protocol Revision Request (NPRR) clarifies that for hydro Generation Resources operating in the synchronous condenser fast-response mode to provide Responsive Reserve (RRS), the initiation setting of the automatic under frequency relay setting shall not be lower than 59.80 Hz.  It also includes language to address the instances when a hydro Generation Resource operating in synchronous condenser fast-response mode is triggered by an under frequency relay device without a corresponding RRS deployment by ERCOT.  
Additionally, this NPRR is a companion to Nodal Operating Guide Revision Request (NOGRR) 068, Hydro-Responsive Reserve, and has been prepared in coordination with ERCOT Staff.
Changes to revise the use of “hydro-powered Resource” to “hydro Generation Resource” and revisions to Section 3.8 references are also proposed in this NPRR.

	Reason for Revision
	This NPRR establishes the minimum set point at which a hydro Generation Resource must set it’s under frequency relay device for automatic response to an ERCOT System frequency event and also clarifies that same Resource will not be deemed out of compliance when tripped by under frequency relay without corresponding RRS deployment.     

	Overall Market Benefit
	This NPRR helps ERCOT recover frequency in a safe and reliable manner.  

	Overall Market Impact
	Greater system reliability and overall lower RRS costs to the market.

	Consumer Impact
	Improves system reliability by providing a less than 20-second response time to frequency dips below 59.80 Hz.  

	Credit Impacts
	To be determined.

	Procedural History
	· On 6/15/11, NPRR387 was posted.

· On 6/21/11, ROS comments were posted.

· On 6/23/11, PRS considered NPRR387.

	PRS Decision 
	On 6/23/11, PRS voted to grant Urgent status to NPRR387.  There was one opposing vote from the Independent Generator Market Segment and three abstentions from the Consumer, Independent Generator and Independent Power Marketer (IPM) Market Segments.   PRS then unanimously voted to recommend approval of NPRR387 as revised by PRS and to forward NPRR387 to TAC.  All Market Segments were present for both votes.

	Summary of PRS Discussion
	On 6/23/11, it was noted that ROS granted Urgent status to the associated NOGRR068 and via the 6/21/11 ROS comments, requested that NPRR387 also be granted Urgent status to keep both revision requests on the same timeline; that clarification regarding a Qualified Scheduling Entity’s (QSE’s) performance in providing its RRS obligation was needed; and that ERCOT agreed to provide a Verbal Dispatch Instruction (VDI) to relieve the QSE of its obligation for the equivalent RRS obligation quantity.


	Quantitative Impacts and Benefits
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	Market Cost
	
	Impact Area
	Monetary Impact
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	None.
	None.
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	Market Benefit
	
	Impact Area
	Monetary Impact

	
	1
	Improves system reliability by providing an automatic and four second generator response to frequency deviations.
	Difficult to quantify.
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	Additional Qualitative Information
	1
	Frequency response by hydro Generation Resources equipped with under frequency relay helps to minimize impact to the ERCOT System, thus lowering the amount of risk premium built into RRS offers.  
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	Sponsor

	Name
	Jack Thormahlen

	E-mail Address
	jack.thormahlen@lcra.org

	Company
	LCRA

	Phone Number
	512-473-3200 ext 2635

	Cell Number
	

	Market Segment
	Cooperative


	Market Rules Staff Contact

	Name
	Yvette M. Landin

	E-Mail Address
	ylandin@ercot.com

	Phone Number
	512-248-4513


	Comments Received

	Comment Author
	Comment Summary

	ROS 062111
	Endorsed NPRR387 as submitted and recommended that PRS grant NPRR387 Urgent status. 


	Comments


Please note that the following NPRRs also propose changes to the following sections:
· Section 3.10.7.2
· NPRR190, Clarification of Resource Definitions and Resource Registration of Self-Serve Generators for Reliability Purposes

· Section 3.10.7.5.2
· NPRR312, Clarification of QSE Requirements for Split Generation Resources

· Section 3.18

· NPRR315, Revision of Responsive Reserve Measure to Net Dependable Capability
· NPRR334, Incorporate Resource Limit for the amount of Regulation Service that may be provided from a Generation Resource during any Operating Hour

	Proposed Protocol Language Revision


3.8
Special Considerations for Split Generation Meters, Combined Cycle Generation Resources, Quick Start Generation Resources, and Hydro Generation Resources
3.8.4
Hydro Generation Resources

A QSE is considered to have performed for the amount of its RRS obligation for the MW amount provided by a hydro Generation Resource operating in synchronous condenser fast-response mode and triggered by an under frequency relay device at the frequency set point specified in paragraph (3)(b) of Protocol Section 3.18, Resource Limits in Providing Ancillary Service, without corresponding RRS deployment by ERCOT.  This provision applies only for the duration when hydro RRS MW is deployed by automatic under-frequency relay action.   

3.10.7.2
Modeling of Resources and Transmission Loads

(1)
Each Resource Entity shall provide ERCOT and TSPs with information describing each of its Generation Resources and Load Resources connected to the transmission system.  All Resources greater than ten MW, Generation Resources less than ten MW but providing Ancillary Service, Split Generation Resources where the physical generator being split is greater than ten MW, Private Use Networks containing Resources greater than ten MW, Wind-powered Generation Resources (WGRs) with an aggregate interconnection to the ERCOT System greater than ten MW, Direct Current Tie (DC Tie) Resources, and the non-TSP owned step-up transformers greater than ten MVA, must be modeled to provide equivalent generation injections to the ERCOT Transmission Grid.  ERCOT shall coordinate the modeling of Generation Resources, Private Use Networks, DC Tie Resources and Load Resources with their owners to ensure consistency between TSP models and ERCOT models.
(2)
Each Resource Entity representing a Split Generation Resource shall provide information to ERCOT and TSPs describing an individual Split Generation Resource for its share of the Generation facility to be represented in the Network Operations Model in accordance with Section 3.8, Special Considerations for Split Generation Meters, Combined Cycle Generation Resources, Quick Start Generation Resources, and Hydro Generation Resources.  The Split Generation Resource must be modeled as connected to the ERCOT Transmission Grid on the low side of the generation facility main power transformer.  

(3)
ERCOT shall create a DC Tie Resource to represent an equivalent generation injection to represent the flow into the ERCOT Transmission Grid from operation of DC Ties.  The actual injection flow on the DC Tie from telemetry provided by the facility owner(s) is the DC Tie Resource output. 

(4)
TSPs shall provide ERCOT with information describing all transmission Load connections on the ERCOT Transmission Grid.  Individual Load connections may be combined, at the discretion of ERCOT, with other Load connections on the same transmission line to represent a Model Load to facilitate state estimation of Loads that do not telemeter Load measurements.  ERCOT shall define “Model Loads”, which may be one or more combined Loads, for use in its Network Operations Model.  A Model Load cannot be used to represent Load connections that are in different Load Zones.  

(5)
ERCOT may require TSPs to provide additional Load telemetry to provide adequate modeling of the transmission system in accordance with Section 3.10.7.5, Telemetry Criteria.  When the TSP does not own the station for which additional Load telemetry is being requested, the TSP shall request that the owner make the telemetry available.  The TSP shall notify ERCOT if the owner does not comply with the request.  

(6)
ERCOT shall create a DC Tie Load to represent an equivalent Load withdrawal to represent the flow from the ERCOT Transmission Grid from operation of DC Ties.  The actual withdrawal flow on the DC Tie from telemetry provided by the facility owner(s) is the DC Tie Load output. 

(7)
Each TSP shall also provide information to ERCOT describing automatic Load transfer (rollover) plans and the events that trigger which Loads are switched to other Transmission Elements on detection of Outage of a primary Transmission Element.  ERCOT shall accommodate Load rollover plans in the Network Operations Model

(8)
Loads associated with a Generation Resource in a common switchyard as defined in Section 10.3.2.3, Generation Netting for ERCOT-Polled Settlement Meters, and served through a transformer owned by the Generation Entity is treated as an auxiliary Load and must be netted first against any generation meeting the requirements under Section 10.3.2.3. 

3.10.7.5.2
Continuous Telemetry of the Real-Time Measurements of Bus Load, Voltages, Tap Position, and Flows

(1)
Each TSP or QSE shall provide telemetry of voltages, flows, and Loads on any modeled Transmission Element to the extent such may be required to estimate all transmission Load withdrawals and generation injections to and from the ERCOT Transmission Grid using the SE and as needed to achieve the TAC-approved SE performance standard with consideration given to the economic implications of inaccurate LMP results versus the cost to remedy.

(2)
Each QSE that represents a Split Generation Resource, with metering according to Section 3.8, Special Considerations for Split Generation Meters, Combined Cycle Generation Resources, Quick Start Generation Resources, and Hydro Generation Resources, shall provide ERCOT with telemetry of the actual equivalent generator injection of its individual Split Generation Resource and with telemetry of the total generation injection of the total generation facility.  ERCOT shall calculate the sum of each QSE’s telemetry on an individual Split Generation Resource and compare the sum to the telemetry for the total generation facility.  ERCOT shall notify each QSE representing the Split Generation Resource of any errors in telemetry detected by the SE.

(3)
Each TSP shall provide telemetered measurements on modeled Transmission Elements to ensure SE observability, per TAC-approved telemetry criteria, of any monitored voltage and power flow between their associated transmission breakers to the extent such can be shown to be needed in achieving the TAC-approved SE performance standard.  On monitored non-Load substations, each TSP shall install, at the direction of ERCOT, sufficient telemetry such that there is an “N-1 Redundancy.”  An N-1 Redundancy exists if the substation remains observable on the loss of any single measurement pair (kW, kVAr) excluding station RTU communication path failures.  In making the determination to request additional telemetry, ERCOT shall consider the economic implications of inaccurate representation of Load models in LMP results versus the cost to remedy.

(4)
The accuracy of the SE is critical to successful market operations.  For this reason it is a critical objective for ERCOT to maintain reasonable and accurate results of the SE.  ERCOT shall use all reasonable efforts to achieve that objective, including the provision of legitimate constraints used in calculating LMPs.  

(5)
Each TSP, QSE and ERCOT shall develop a continuously operated program to maintain telemetry of all Transmission Element measurements to provide accurate results using TAC-approved accuracy standards from the SE.  For any location where there is a connection of multiple, measured, Transmission Elements, ERCOT shall have an automated process to detect and notify ERCOT System operators if the residual sum of all telemetered measurements is more than:

(a)
Five percent of the largest line Normal Rating at the SE Bus; or 

(b)
Five MW, whichever is greater.  

If a location chronically fails this test, ERCOT shall notify the applicable TSP or QSE and suggest actions that the TSP or QSE could take to correct the failure.  Within 30 days, the TSP or QSE shall take the actions necessary to correct the failure or provide ERCOT with a detailed plan with a projected time frame to correct the failure.  ERCOT shall post a notice on the MIS Secure Area of any SE Buses not meeting TAC-approved accuracy requirements, including a list of all measurements and the residual errors on a monthly basis.  

(6)
ERCOT shall implement a study mode version of the SE with special tools designed for troubleshooting and tuning purposes that can be used independently of any other ERCOT process that is dependent on the Real-Time SE.  ERCOT shall implement a process to recognize inaccurate SE results and shall create and implement alternative Real-Time LMP calculation processes for use when inaccurate results are detected.  ERCOT must be guided in this by TAC-approved accuracy standards.

(7)
ERCOT shall establish a system to provide overload and over/under limit alarming on all Transmission Elements monitored as constraints in the LMP models.

3.18
Resource Limits in Providing Ancillary Service 

(1)
For both Generation Resources and Load Resources the High Sustained Limit (HSL) must be greater than or equal to the Low Sustained Limit (LSL) and the sum of the Resource-specific designation of capacity to provide Responsive Reserve (RRS), Regulation Up (Reg-Up), Regulation Down (Reg-Down), and Non-Spinning Reserve (Non-Spin).

(2)
For Non-Spin, the amount of Non-Spin provided must be less than or equal to the HSL for Off-Line Generation Resources.

(3)
For RRS Service:

(a)
The amount of RRS provided from a Generation Resource must be less than or equal to 20% of thermal unit HSL for an Ancillary Service Offer and must be less than or equal to ten times the Emergency Ramp Rate; 

(b)
Hydro Generation Resources operating in the synchronous condenser fast-response mode may provide RRS up to the hydro Generation Resource’s proven 20-second response capability (which may be 100% of the HSL).  The initiation setting of the automatic under frequency relay setting shall not be lower than 59.80 Hz; 

(c)
For any hydro Generation Resource with a five percent droop setting operating as a generator, the amount of RRS provided may never be more than 20% of the HSL; and 

(d)
The amount of RRS provided from a Load Resource must be less than or equal to the HSL minus the sum of the LSL, Reg-Up Resource Responsibility, Reg-Down Resource Responsibility, and Non-Spin Resource Responsibility.
4.4.9.2.2
Startup Offer and Minimum-Energy Offer Validation 

(1)
A valid Startup Offer and Minimum-Energy Offer is an offer that ERCOT has determined meets the criteria listed in Section 4.4.9.2.1, Startup Offer and Minimum-Energy Offer Criteria, and that are part of a Three-Part Supply Offer for which the Energy Offer Curve has also been validated. 

(2)
ERCOT shall continuously display on the MIS Certified Area information that allows any QSE submitting a Startup Offer and Minimum-Energy Offer to view its valid Startup Offers and Minimum-Energy Offers. 

(3)
ERCOT shall notify the QSE submitting a Startup Offer and Minimum-Energy Offer (which must be part of a Three-Part Supply Offer) if the offer was rejected or was considered invalid for any reason.  The QSE may then resubmit the offer within the appropriate market timeline. 

(4)
Where a Split Generation Resource has submitted a Startup Offer and Minimum-Energy Offer, ERCOT shall validate the offers in accordance with Section 3.8, Special Considerations for Split Generation Meters, Combined Cycle Generation Resources, Quick Start Generation Resources, and Hydro Generation Resources.

6.5.9.2
Failure of the SCED Process

(1)
When the SCED process is not able to reach a solution, ERCOT shall declare an Emergency Condition.

(2)
For intervals that the SCED process fails to reach a solution, then the LMPs for the interval for which no solution was reached are equal to the LMPs in the most recently solved interval.  For Settlement Intervals that the Real-Time Settlement Point Prices are identified as erroneous and ERCOT sets the SCED intervals as failed in accordance with paragraph (3)(b) of Section 6.3, Adjustment Period and Real-Time Operations Timeline, then the LMPs for the failed SCED intervals are equal to the LMPs in the most recently solved SCED interval that is not set as failed.  ERCOT shall notify the market of the failure by posting on the MIS Public Area.

(3)
Once ERCOT declares an Emergency Condition for a SCED process failure, ERCOT may use any of the following measures:

(a)
ERCOT may direct the SCED process to relax the active transmission constraints and/or the HASLs and LASLs for specific Resources and resume calculation of LMPs by reducing the Ancillary Service Schedules for the affected Resource, if sufficient supply exists to manage total system needs.  LMPs calculated for the affected interval must be used for Settlement;

(b)
ERCOT may issue Emergency Base Points for Resources;

(c)
ERCOT may manually issue Emergency Base Points for a Resource and must communicate the Resource name, MW output requested, and start time and duration of the Dispatch Instruction to the QSE representing the Resource;

(d)
ERCOT may issue an instruction to hold the previous interval; and

(e)
A QF, a hydro Generation Resource, or a nuclear-powered Resource may be instructed by ERCOT to operate below its LSL only after all other Resource options have been exhausted.

(4)
The Emergency Condition continues until the SCED process can reach a solution without using the measures in paragraph (3) above.
8.1.1.4.2
Responsive Reserve Service Energy Deployment Criteria

(1)
Each QSE providing RRS shall so indicate by appropriate entries in the Resource’s Ancillary Service Schedule and the Ancillary Service Resource Responsibility providing that service.  ERCOT shall adjust the Generation Resource’s Base Point for any requested RRS energy in the next cycle of SCED as specified in Section 6.5.7.6.2.2, Deployment of Responsive Reserve Service.  For Controllable Load Resources, the QSE shall control its Resources to operate to the Resource’s Scheduled Power Consumption minus any Ancillary Service deployments.  Control performance during periods in which ERCOT has deployed RRS shall be based on the requirements below and failure to meet any one of these requirements shall be reported to TRE as non-compliance:

(a)
Within one minute following a deployment instruction, the QSE must update the telemetered Ancillary Service Schedule for RRS for Generation Resources and Load Resources to reflect the deployment amount.  The difference between the sum of the QSE’s Resource RRS schedules and the sum of the QSE’s Resource RRS responsibilities must be equal to the QSE’s total RRS deployment instruction, excluding the deployment to Load Resources which are not Controllable Load Resources.

(b)
For QSEs with Load Resources, excluding Controllable Load Resources, ten minutes following deployment instruction, the sum of the QSE’s Load Resource response shall not be less than 95%, nor more than 150% of the requested MW deployment and be maintained until recalled or the Resource’s obligation to provide RRS expires.

(c)
For Load Resources, excluding Controllable Load Resources, associated with a QSE that does not successfully deploy as defined under this Section, ERCOT shall evaluate, identify and investigate each Load Resource that contributed to such failure, in order to determine failure under paragraph (9) of Section 8.1.1.1, Ancillary Service Qualification and Testing.

(d)
A Load Resource providing RRS excluding Controllable Load Resources must return to at least 95% of its Ancillary Service Resource Responsibility for RRS within three hours following a recall instruction unless replaced by another Resource as described below.  However, the Load Resource should attempt to return to at least 95% of its Ancillary Service Resource Responsibility for RRS as soon as practical considering process constraints.  For a Load Resource that is not a Controllable Load Resource that is unable to return to its Ancillary Service Resource Responsibility within three hours of recall instruction, its QSE may replace the quantity of deficient RRS capacity within that same three hours using other Generation Resources or other Load Resources not previously committed to provide RRS.

(e)
During periods when the Load level of a Load Resource (excluding Controllable Load Resources) has been affected by a Dispatch Instruction from ERCOT, the performance of a Load Resource in response to a Dispatch Instruction must be determined by subtracting the Load Resource’s actual Load response from its Baseline.  “Baseline” capacity is calculated by measuring the average of the real power consumption for five minutes before the Dispatch Instruction if the Load level of a Load Resource had not been affected by a Dispatch Instruction from ERCOT.  The actual Load response is the average of the real power consumption data being telemetered to ERCOT during the Settlement Interval indicated in the Dispatch Instruction.

(2)
For all Measurable Events, ERCOT shall use the recorded data for each two-second scan rate value of real power output for each Generation Resource, Controllable Load Resource.  ERCOT shall use the recorded MW data beginning one minute before the start of the frequency excursion event until ten minutes after the start of the frequency excursion event.  Satisfactory performance must be measured by comparing actual Primary Frequency Response to the expected Primary Frequency Response as required in the Operating Guides. 

(3)
ERCOT shall monitor the Primary Frequency Response that is delivered during Measurable Events of Generation Resources and Controllable Load Resources, relay response for Loads and hydro RRS at the frequency specified in paragraph (3)(b) of Section 3.18, Resource Limits in Providing Ancillary Service.  Primary Frequency Response performance must be analyzed by TAC and a performance metric must be provided in the Operating Guides.






�Please note this section is also being revised by NPRR190.


�Please note this section is also being revised by NPRR312


�Please not that this Section is also being revised by NPRR334 and NPRR315.
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