Nodal Protocol Revision Request

	NPRR Number
	169
	NPRR Title
	Clarify the Calculation and Posting of LMPs for the Load Zone and LMPs for each Hub

	Date Posted
	December 16, 2008

	
	

	Nodal Protocol Section(s) Requiring Revision (Include Section No. and Title)
	2.1 Definitions
6.3.2 Activities for Real-Time Operations
6.6.1 Real-Time Settlement Point Prices

	Revision Description
	Clarifies language that specifies the calculation and posting of LMPs for the Load Zone and “LMPs for each Hub”.

	Reason for Revision
	Clarify language that specifies calculations of LMPs for Load Zones and Hubs from each SCED interval.

	Overall Market Benefit
	Calculation and posting of LMPs for the Load Zones and Hubs for each SCED interval will be used by all market participants including those who need to project when demand response is needed.  Used by retail customers who are consuming power at RT prices and used by generators who may desire to sell energy at Hub prices.

	Overall Market Impact
	

	Consumer Impact
	Impacts REPs and retail consumers who purchase energy at RT prices.

	Credit Implications 
(Yes or No, and summary of impact)
	None

	Reason for Revision (from Transition Plan Task Force (TPTF) Charter Scope)
	 FORMCHECKBOX 
(1) Revisions resulting from Commission orders; 
 FORMCHECKBOX 
(2) Clarifications of Protocol language that do not change the intent or technical specifications of the Protocols; 
 FORMCHECKBOX 
(3) Correction of technical errors or processes that are found to not be technically feasible; 
 FORMCHECKBOX 
(4) Revisions to the Protocols necessary to implement the results of the value engineering analysis or to otherwise avoid severe cost impacts; or
 FORMCHECKBOX 
(5) Other (describe):

	TPTF Review (Yes or No, and summary of conclusion)
	TPTF Reviewed the draft NPRR language on December 15, 2008 and requested that the NPRR be considered as “Needed for Go-Live” at the most immediate PRS meeting possible in order to minimize impacts on nodal development while still providing maximum price transparency and to allow these changes to be considered in time for inclusion in MMS 5.


	Quantitative Impacts and Benefits


	Assumptions
	1
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	Market Cost
	
	Impact Area
	Monetary Impact
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	Market Benefit
	
	Impact Area
	Monetary Impact
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	Additional Qualitative Information
	1
	

	
	2
	

	
	3
	

	
	4
	

	Other Comments
	1
	

	
	2
	

	
	3
	

	
	4
	


	Sponsor

	Name
	Joel Mickey on behalf of TPTF

	E-mail Address
	jmickey@ercot.com

	Company
	ERCOT

	Phone Number
	512-248-3925

	Cell Number
	

	Market Segment
	Not applicable.


	Market Rules Staff Contact

	Name
	Jonathan Levine

	E-Mail Address
	jlevine@ercot.com

	Phone Number
	512-248-6464


	Proposed Protocol Language Revision


Locational Marginal Price (LMP)
The offer-based marginal cost of serving the next increment of Load at an Electrical Bus, Load Zone, or Hub which marginal cost is produced by the DAM process or by the SCED process.  See Hub LMP and Load Zone LMP.
Hub LMP
The price calculated for a Hub for each SCED interval according to the formula in Section 6.6.1.5 using LMPs at the Electrical Buses included in the Hub.  
Load Zone LMP
The price calculated for a Load Zone for each SCED interval according to the formula in Section 6.6.1.4 using State Estimator Load data and LMPs at the Electrical Buses included in the Load Zone.  
6.3.2
Activities for Real-Time Operations
(1)
Activities for Real-Time operations begin at the end of the Adjustment Period and conclude at the close of the Operating Hour.
(2)
The following table summarizes the timeline for the Operating Period and the activities of QSEs and ERCOT during Real-Time operations where “T” represents any instant within the Operating Hour.  The table is intended to be only a general guide and not controlling language, and any conflict between this table and another section of the Protocols is controlled by the other section:
	Operating Period
	QSE Activities
	ERCOT Activities

	During the first hour of the Operating Period 
	
	Execute the Hour-Ahead Sequence, including HRUC, beginning with the second hour of the Operating Period
Review and communicate HRUC commitments
Snapshot the Scheduled Power Consumption for Controllable Load Resources


	Before the start of each SCED run
	Update Output Schedules for Dynamically Scheduled Resources (DSRs)

	Validate Output Schedules for Dynamically Scheduled Resources (DSRs)
Execute Real-Time Sequence


	SCED run
	
	Execute SCED


	During the Operating Hour
	Acknowledge receipt of Dispatch Instructions
Comply with Dispatch Instruction 
Review Resource Status to assure current state of the Resources is properly telemetered
Update Current Operating Plan with actual Resource Status and limits and Ancillary Service Schedules 
Communicate Resource Forced Outages to ERCOT 

	Communicate all Base Points, Dispatch Instructions and LMPs for energy and Ancillary Services using ICCP or Verbal Dispatch Instructions
Monitor Resource Status and identify discrepancies between Current Operating Plan and telemetered Resource Status
Restart Real-Time Sequence on major change of Resource or Transmission Element Status
Monitor ERCOT total system capacity providing Ancillary Services; 
Validate COP information
Monitor ERCOT control performance;
Distribute by ICCP, and post to the MIS Public Area, the LMPs created by each SCED process for each Electrical Bus, Resource Node, Hub and Load Zone.   These prices shall be posted immediately subsequent to deployment of Base Points from SCED with the time stamp the prices are effective.
Post SCED Shadow Prices via the MIS Public Area
Post on the MIS Public Area active binding transmission constraints by Transmission Element name (contingency /overloaded element pairs) via the MIS Public Area
Post the Settlement Point Prices for each Settlement Point immediately following the end of each Settlement Interval.  
Post parameters as required by Section 6.4.8, Ancillary Services Capacity During the Adjustment Period and in Real-Time, to the MIS Secure Area


(3)
At the beginning of each hour, ERCOT shall post on the MIS Secure Area the following information:
(a)
Changes in ERCOT System conditions that could affect the security and dynamic transmission limits of the ERCOT System, including:
(i)
Changes or expected changes,  in the status of Transmission Facilities for the remaining hours of the current Operating Day and all hours of the next Operating Day, supplementing those that are already in the Outage Scheduler; and
(ii)
Any conditions such as adverse weather conditions as determined from the ERCOT-designated weather service;
(b)
Updated system-wide Load forecasts;
(c)
The quantities of RMR Services deployed by ERCOT for each previous hour of the current Operating Day;
(d)
Total ERCOT System Demand, from Real-Time operations, integrated over each Settlement Interval; and 
(e)
Updated Electrical Bus Load distribution factors and other information necessary to forecast Electrical Bus Loads for each hour of the current Operating Day and all hours of the next Operating Day. 
6.6.1.2
Real-Time Settlement Point Price for a Load Zone
The Real-Time SPP for a Load Zone Settlement Point is based on the state-estimated Load in MW and the time-weighted average Real-Time LMPs at Electrical Buses that are included in the Load Zone.  The Real-Time SPP for a Load Zone Settlement Point for a 15-minute Settlement Interval is calculated as follows:
RTSPP
=
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 (RTLMP b, y * LZWF b, y)
For all Load Zones except Direct Current Tie (DC Tie) Load Zones: 
LZWF b, y 
=
(SEL b, y * TLMP y) / [
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(SEL b, y * TLMP y)]
For a DC Tie Load Zone: 
LZWF y 
=
[Max (0.001, SEL y)* TLMP y)] / [
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[Max (0.001, SEL y)* TLMPy)]
The above variables are defined as follows:
	Variable
	Unit
	Description

	RTSPP
	$/MWh
	Real-Time Settlement Point Price(The Real-Time SPP at the Settlement Point, for the 15-minute Settlement Interval.

	RTLMP b, y
	$/MWh
	Real-Time Locational Marginal Price at bus per interval(The Real-Time LMP at Electrical Bus b in the Load Zone, for the SCED interval y.

	LZWF b, y
	none
	Load Zone Weighting Factor per bus per interval(The weight used in the Load Zone SPP calculation for Electrical Bus b, for the portion of the SCED interval y within the 15-minute Settlement Interval.

	SEL b, y
	MW
	State Estimator Load at  bus per interval(The Load from State Estimator for Electrical Bus b in the Load Zone, for the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval(The duration of the portion of the SCED interval y within the Settlement Interval.

	Y
	none
	A SCED interval in the 15-minute Settlement Interval.  The summation is over the total number of SCED runs that cover the 15-minute Settlement Interval.

	B
	none
	An Electrical Bus in the Load Zone.  The summation is over all of the Electrical Buses in the Load Zone.


6.6.1.3
Real-Time Settlement Point Price for a Hub
The Real-Time SPP at a Hub is determined according to the methodology included in the definition of that Hub in Section 3.5.2, Hub Definitions.
6.6.1.4
Load Zone LMPs
The Load Zone LMPs shall be made available through ICCP and posted on the MIS Public Area.  The Load Zone LMP is based on the state-estimated Loads in MW and the Real-Time LMPs at the Electrical Buses included in the Load Zone.  The Load Zone LMP for a Load Zone for a SCED Interval is calculated as follows:
LZLMP y
=
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 (RTLMP b, y * LZWF b, y)
For all Load Zones except Direct Current Tie (DC Tie) Load Zones: 
LZWF b, y 
=
SEL b, y / (
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SEL b, y)
For a DC Tie Load Zone: 
LZWF b, y 
=
[Max (0.001, SEL b, y)]  /  [Max (0.001, SEL b, y)]
The above variables are defined as follows:
	Variable
	Unit
	Description

	LZLMP y
	$/MWh
	Load Zone Locational Marginal Price(The Load Zone LMP for the Load Zone for the SCED Interval y.

	RTLMP b, y
	$/MWh
	Real-Time Locational Marginal Price at bus per SCED  interval(The Real-Time LMP at Electrical Bus b in the Load Zone, for the SCED interval y.

	LZWF b, y
	None
	Load Zone State Estimator Load Weighting Factor per bus per SCED interval(The weight used in the Load Zone LMP calculation for Electrical Bus b for the SCED interval y.

	SEL b, y
	MW
	State Estimator Load at  bus per SCED interval(The Load from the State Estimator for Electrical Bus b in the Load Zone, for the SCED interval y.

	Y
	None
	A SCED interval.

	B
	None
	An Electrical Bus in the Load Zone.  The summation is over all of the Electrical Buses in the Load Zone.


6.6.1.5
Hub LMPs 
The Hub LMPs shall be made available through ICCP and posted on the MIS Public Area.
For each defined Hub except for the ERCOT Hub Average 345 kV Hub, the Hub LMP is the arithmetic average of the Real-Time LMPs of the Hub Buses included in the Hub.  The Hub LMP for a SCED Interval is calculated as follows:
HUBLMP Hub, y
=
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(HUBDF hb, Hub * RTHBP hb, Hub, y, if HB Hub ≠ 0
HUBLMP Hub, y
=
HUBLMPERCOT345Bus, if HB Hub = 0
Where:
RTHBP hb, Hub, y
=
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(HBDF b, hb, Hub * RTLMP b, hb, Hub, y)
HUBDF hb, Hub
=
 1 / HB Hub, if HB Hub ≠ 0
HUBDF hb, Hub
=
 0, if HB Hub = 0
HBDF b, hb, Hub
=
1 / B hb, Hub, if B hb, Hub ≠ 0
HBDF b, hb, Hub
=
0, if B hb, Hub = 0
The above variables are defined as follows:
	Variable
	Unit
	Description

	HUBLMP Hub, y
	$/MWh
	Hub Locational Marginal Price(The Hub LMP for the Hub for the SCED Interval y.

	RTHBP hb, Hub, y
	$/MWh
	Real-Time Hub Bus Price at Hub Bus per SCED interval(The Real-Time energy price at Hub Bus hb for the SCED interval y.

	RTLMP b, hb, Hub, y
	$/MWh
	Real-Time Locational Marginal Price at Electrical Bus of Hub Bus per interval(The Real-Time LMP at Electrical Bus b that is a component of Hub Bus hb, for the SCED interval y.

	HUBDF hb, Hub
	none
	Hub Distribution Factor per Hub Bus(The distribution factor of Hub Bus hb.  

	HBDF b, hb, Hub
	none
	Hub Bus Distribution Factor per Electrical Bus of Hub Bus(The distribution factor of Electrical Bus b that is a component of Hub Bus hb.  

	B hb, Hub
	none
	The total number of energized Electrical Buses in Hub Bus hb.

	HB Hub
	none
	The total number of Hub Buses in the Hub with at least one energized component in each Hub Bus.

	Hub
	none
	One of the following Hubs: ERCOT Bus Average 345 kV Hub, North 345 kV Hub, South 345 kV Hub, Houston 345 kV Hub, or the West 345 kV Hub

	Hb
	none
	A Hub Bus that is a component of the Hub.

	Y
	none
	A SCED interval.

	B
	none
	An energized Electrical Bus that is a component of a Hub Bus.


The Hub LMP for the ERCOT Hub Average 345 kV Hub (ERCOT 345) for a SCED Interval is calculated as follows: 
HUBLMP ERCOT345, y
=
(HUBLMPNORTH345, y + HUBLMPSOUTH345, y + HUBLMPHOUSTON345, y  + HUBLMPWEST345, y) / 4
The above variables are defined as follows:
	Variable
	Unit
	Description

	HUBLMPERCOT345, y
	$/MWh
	Hub Locational Marginal Price for the ERCOT345(The Hub LMP for the ERCOT Hub Average 345 kV Hub (ERCOT 345), for the SCED Interval y.

	HUBLMPNORTH345, y
	$/MWh
	Hub Locational Marginal Price for the NORTH345(The Hub LMP for the North 345 kV Hub (NORTH 345), for the SCED Interval y.

	HUBLMPSOUTH345, y
	$/MWh
	Hub Locational Marginal Price for the SOUTH345(The Hub LMP for the South 345 kV Hub (SOUTH 345), for the SCED Interval y.

	HUBLMPHOUSTON345, y
	$/MWh
	Hub Locational Marginal Price for the HOUSTON345(The Hub LMP for the Houston 345 kV Hub (HOUSTON 345), for the SCED Interval y.

	HUBLMPWEST345, y
	$/MWh
	Hub Locational Marginal Price for the WEST345(The Hub LMP for the West 345 kV Hub (WEST 345), for the SCED Interval y.
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