Board Action Report

	NPRR Number
	162
	PRR Title
	Change the Sign Convention of Net Real Power Consumption, LPC and MPC of Load Resources (formerly titled “Change the Sign Convention for Load Resources”)

	Timeline
	Normal
	Action
	Approved 

	Date of Decision
	January 20, 2009

	Nodal Protocol Sections Requiring Revision
	2.1, Definitions

3.7.1.2, Load Resource Parameters  

3.18, Resource Limits in Providing Ancillary Service 

6.5.5.2, Operational Data Requirements

6.5.7.2, Resource Limit Calculator

	Effective Date
	Upon the Nodal Protocol Transition Plan’s Texas Nodal Market Implementation Date, as prescribed by zonal Protocol Section 21.12, Process for Transition to Nodal Market Protocol Sections

	Priority and Rank Assigned
	Not applicable.

	Revision Description
	This Nodal Protocol Revision Request (NPRR) revises language for the sign convention for Load Resources.  This NPRR changes the Nodal Protocols so that low reasonability limit, Low Sustained Limit (LSL), telemetered values, High Sustained Limit (HSL) and high reasonability limit are all positive numbers for Load Resources.

	Overall Market Benefit
	Eliminates confusion and eliminates changes to Energy Management System (EMS) and Market Management System (MMS).

	Overall Market Impact
	Market Participants may need to change telemetry of Load Resources.

	Consumer Impact
	None.

	Credit Impacts
	ERCOT Credit Staff and the Credit Work Group (Credit WG) have reviewed NPRR162 and do not believe that it requires changes to credit monitoring activity or the calculation of liability.

	Procedural History
	· On 11/6/08, NPRR162 was posted.

· On 11/12/08, a Preliminary Impact Analysis was posted.

· On 11/12/08, Transition Plan Task Force (TPTF) comments were posted. 

· On 11/20/08, PRS considered NPRR162.

· On 11/25/08, an Impact Analysis was posted. 

· On 12/4/08, TAC considered NPRR162. 

· On 1/20/09, the ERCOT Board considered NPRR162. 

 

	PRS Decision 
	On 11/20/08, PRS unanimously voted to recommend approval of NPRR162 as revised by TPTF comments and to forward it and the Impact Analysis to TAC.  All Market Segments were present for the vote. 



	Summary of PRS Discussion
	On 11/20/08, ERCOT Staff stated that there is no impact for NPRR162 and that it is applicable to Load Resources.  ERCOT Staff also stated that it would be beneficial to speed up the process and send NPRR162 and its Preliminary Impact Analysis to the December 4th TAC meeting for consideration. 

	TAC Decision
	On 12/4/08, TAC unanimously voted to recommend approval of NPRR162 as recommended by PRS.  All Market Segments were present for the vote.

	Summary of TAC Discussion
	On 12/4/08, there was no discussion.

	Board Decision
	On 1/20/09, the ERCOT Board approved NPRR162 as recommended by TAC.
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	Comments Received

	Comment Author
	Comment Summary

	TPTF 111208
	Recommended additional clarifying revisions, restoring the Offer Curve Generation graph for Generation Resources, changing the title, and recognized the essentiality status of NPRR162 to be "Needed for Go-Live."  


	Original Sponsor

	Name
	Kenneth Ragsdale

	E-mail Address
	kragsdale@ercot.com

	Company
	ERCOT

	Market Segment
	 N/A


	Proposed Protocol Language Revision


2.1 DEFINITIONS
Definitions are supplied for terms used in more than one Section of the Protocols.  If a term is used in only one Section, it is defined there at its earliest usage.
High Sustained Limit (HSL for a Load Resource)
Limit calculated by ERCOT, using the QSE-established  Maximum Power Consumption.
Low Sustained Limit (LSL for a Load Resource)
Limit calculated by ERCOT, using the QSE-established  Low Power Consumption.    
Low Power Consumption (LPC for a Load Resource) 
Limit established by the QSE, continuously updated in Real-Time, that describes the minimum sustained power consumption of the Load Resource.  The LPC shall be a positive number in MW.
Maximum Power Consumption (MPC for a Load Resource) 
Limit established by the QSE, continuously updated in Real-Time, that describes the maximum sustained power consumption of the Load Resource.  The MPC shall be a positive number in MW.  
3.7.1.2
Load Resource Parameters
(1)
Resource Parameters submitted by a Resource Entity must include the following for each of its Load Resources that is not a Controllable Load Resource:
(a)
The Resource’s name;
(b)
High reasonability limit used to verify operator entries for High Sustained Limit (HSL);
(c)
Low reasonability limit used to verify operator entries for Low Sustained Limit (LSL);
(d)
Minimum interruption time – The minimum number of consecutive hours the Resource can be deployed (between breaker open to breaker close);
(e)
Minimum restoration time – The minimum number of consecutive hours the Resource must remain energized (not deployed), from the time the Resource is restored from interruption and available for the next potential interruption;
(f)
Maximum weekly deployments – The maximum number of times the Resource can be deployed in seven consecutive days under normal operating conditions;
(g)
Maximum interruption time – The maximum number of consecutive hours the Resource can remain deployed before it needs to be energized;
(h)
Maximum daily deployments – The maximum number of times the Resource can be deployed in a day under normal operating conditions;
(i)
Maximum weekly energy – The maximum amount of energy, in MWh, a for which the Resource can be deployed in seven consecutive days; and
(j)
Minimum notice time – The notice time that the Resource requires before deployment (e.g., instantaneous, 30 minutes, etc.).
(2)
Resource Parameters submitted by a Resource Entity must include the following for each of its Controllable Load Resources:
(a)
The Resource’s name;
(b)
High reasonability limit used to verify operator entries for the HSL;
(c)
Low reasonability limit used to verify operator entries for the LSL;
(d)
Normal Ramp Rate curve;
(e)
Emergency Ramp Rate curve;
(f)
Maximum deployment time – The maximum amount of time a Controllable Load Resource can be deployed before it must return to normal operating conditions; and 
(g)
Maximum weekly energy – The maximum amount of energy a Controllable Load Resource can be deployed in seven consecutive days.
3.18
Resource Limits in Providing Ancillary Service 
(1)
The HSL must be greater than or equal to the LSL and the sum of the Resource-specific designation of capacity to provide Responsive Reserve, Reg-Up and Non-Spin; 
(2)
For Reg-Up, the amount of Reg-Up provided by a Generation Resource or a Load Resource must be less than or equal to the HSL  minus the LSL.; 
(3)
For Reg-Down, the amount of Reg-Down provided by a Generation Resource or a Load Resource must be less than or equal to the HSL  minus the LSL;
(4)
For Non-Spin, the amount of Non-Spin provided must be less than or equal to the HSL for Generation Resources and HSL minus LSL for Load Resources;
(5)
For Responsive Reserve 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 10 times the Emergency Ramp Rate; 
(b)
Hydro-powered Resources operating in the synchronous condenser fast-response mode may provide RRS up to the Resource’s proved 20-second response (which may be 100% of the HSL); 
(c)
For any hydro-powered 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 LSL. 
6.5.5.2
Operational Data Requirements
(1)
ERCOT shall use Operating Period data to monitor and control the reliability of the ERCOT Transmission Grid and shall use it in network analysis software to predict the short-term reliability of the ERCOT Transmission Grid.  Each TSP, at its own expense, may obtain that Operating Period data from ERCOT or directly from QSEs.
(2)
A QSE representing a Generation Resource connected to Transmission Facilities or distribution facilities shall provide the following Real-Time telemetry data to ERCOT for each Generation Resource.  ERCOT shall make that data available, in accordance with ERCOT Protocols, NERC standards and policies, and Governmental Authority requirements, to requesting TSPs and DSPs operating within ERCOT.  Such data must be provided to the requesting TSP or DSP at the requesting TSP’s or DSP’s expense, including:
(a)
Net real power (in MW) as measured by installed power metering or as calculated in accordance with ERCOT Operating Guides based on metered gross real power and conversion constants determined by the Resource Entity and provided to ERCOT as a result of Section 3.7, Resource Parameters.  Net real power represents the actual generation of a Resource for all real power dispatch purposes, including use in Security-Constrained Economic Dispatch (SCED), determination of the High Ancillary Service Limit (HASL), High Dispatch Limit (HDL), Low Dispatch Limit (LDL) and Low Ancillary Service Limit (LASL), and is consistent with telemetered HSL and LSL;
(b)
Gross real power (in MW) as measured by installed power metering or as calculated in accordance with ERCOT Operating Guides based on metered real power, which may include Supervisory Control and Data Acquisition (SCADA) metering, and conversions constants determined by the Resource entity and provided to ERCOT as a result of Section 3.7;
(c)
Gross Reactive Power (in MVAr);
(d)
Net Reactive Power (in MVAr);
(e)
Power to standby transformers serving plant auxiliary Load;
(f)
Status of switching devices in the plant switchyard not monitored by the TSP or DSP affecting flows on the ERCOT Transmission Grid;
(g)
Any data mutually agreed to by ERCOT and the QSE to adequately manage system reliability;
(h)
Generation Resource breaker and switch status;
(i)
HSL;
(j)
High Emergency Limit (HEL), under Section 6.5.9.2, Failure of the SCED Process;
(k)
Low Emergency Limit (LEL), under Section 6.5.9.2; 
(l)
LSL;
(m)
Ancillary Service Schedule for each quantity of Regulation Up Service (Reg-Up), Regulation Down Service (Reg-Down), Responsive Reserve and Non-Spin:
(i)
For Responsive Reserve and Non-Spin, the Ancillary Service Schedule is equal to the Ancillary Service Resource Responsibility minus the amount of Ancillary Service deployment; 
(ii)
For Regulation Service, the Ancillary Service Schedule is equal to the Ancillary Service Resource Responsibility; 
(n)
Ancillary Service Resource Responsibility for each quantity of Reg-Up, Reg-Down, Responsive Reserve and Non-Spin.  The sum of Ancillary Service Resource Responsibility for all Resources in a QSE is equal to the Ancillary Service Supply Responsibility for that QSE; and
(o)
Reg-Up and Reg-Down Services participation factors represent how a QSE is planning to deploy the Ancillary Service energy on a percentage basis to specific qualified Resource.
(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).
(4)
A QSE representing a Load Resource connected to Transmission Facilities or distribution facilities shall provide the following Real-Time data to ERCOT for each Load Resource and ERCOT shall make the data available, in accordance with ERCOT Protocols, NERC standards and policies, and Governmental Authority requirements, to the Load Resource’s host TSP or DSP at the TSP or DSP expense. The Load Resource’s net real power consumption, Low Power Consumption (LPC) and Maximum Power Consumption (MPC) shall be telemetered to ERCOT using a  positive (+) sign convention: 
(a)
Load Resource net real power consumption (in MW);
(b)
Any data mutually agreed to by ERCOT and the QSE to adequately manage system reliability;
(c)
Load Resource breaker status;
(d)
LPC (in MW);
(e)
MPC (in MW);
(f)
Ancillary Service Schedule (in MW) for each quantity of Reg-Up, Reg-Down, Responsive Reserve and Non-Spin; 
(g)
Ancillary Service Resource Responsibility (in MW) for each quantity of Reg-Up, Reg-Down, Responsive Reserve and Non-Spin;
(h)
The status of the high-set under-frequency relay, if required for qualification; 
(i)
For a Controllable Load Resource, the Scheduled Power Consumption that represents zero Ancillary Service deployments; and
(j)
For a Controllable Load Resource, Net Reactive Power (in MVAr). 
(5)
A QSE with Resources used in SCED shall provide communications equipment to receive ERCOT-telemetered control deployments.
(6)
A QSE providing any Regulation Service shall provide telemetry indicating the appropriate status of Resources providing Reg-Up or Reg-Down, including status indicating whether the Resource is temporarily blocked from receiving Reg-Up and/or Reg-Down deployments from the QSE. 
(7)
Real-Time data for reliability purposes must be accurate to within three percent.  This telemetry may be provided from relaying accuracy instrumentation transformers.
(8)
Each QSE shall report the current configuration of combined-cycle Resources that it represents to ERCOT.
(a)
Each configuration for a power block of combined-cycle Resources is considered as a single Resource unless multiple generators are connected to the ERCOT Transmission Grid at different voltage levels. 
(b)
Each QSE shall use continuous telemetry to report changes to Combined-Cycle Configurations.  Changes must be reported by changing the Resource Status in Real-Time and in the COP for that Resource representing the desired Combined-Cycle Configuration.  Each QSE shall provide ERCOT with the elements comprising each Combined-Cycle Configuration for a Resource through Real-Time telemetry and by appropriate entries in the COP. 
(c)
Each QSE shall provide individual telemetered generator output (MW and MVAr) and Resource Status that indicates the Combined-Cycle Configuration to be used in SCED and Reliability Unit Commitment (RUC). 
(9)
A QSE representing combined-cycle Resources shall provide ERCOT with the possible operating configurations for each power block with accompanying limits and price points.  Power augmentation methods must be made available to ERCOT as part of one or more of the configurations.  Price points for the range of the curve represented by the power augmentation method must reflect the price of the added capability.  Such power augmentation methods may include:
(a)
Combustion turbine inlet air cooling (CTIAC) methods;
(b)
Duct firing; 
(c)
Other ways of temporarily increasing the output of combined-cycle Resources; and
(d)
For Qualifying Facilities (QFs), an LSL that represents the minimum energy available, in MW, from the Resource for economic dispatch based on the minimum stable steam delivery to the thermal host plus a justifiable reliability margin that accounts for changes in ambient conditions.
6.5.7.2
Resource Limit Calculator
(1)
ERCOT shall calculate the HASL, LASL, SCED up ramp rate (SURAMP), SCED down ramp rate (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
= 
LSLTELEM + RDSTELEM
	Variable
	Description

	LASL
	Low Ancillary Service Limit

	LSLTELEM
	Low Sustained Limit provided via telemetry 

	RDSTELEM
	Reg-Down 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 when RRS is not deployed or when the subject Resource is not providing RRS.
Emergency Ramp Rate for Resources deploying RRS

	RUSTELEM
	Reg-Up 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 

	RDSTELEM
	Reg-Down 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 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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