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	Comments


The change to the definition of Locational Marginal Price (LMP) in this Nodal Protocol Revision Request (NPRR) does not make sense.  CPS would prefer the creation of new terms over a new definition of LMP.  In addition, since no other part of the Nodal Market design will use the calculation of zonal LMP (particularly settlements), it should be clear that this calculation is made purely for Market Participant self use as a tool.
	Overall Market Benefit
	

	Overall Market Impact
	

	Consumer Impact
	


	Revised Proposed Protocol Language


Locational Marginal Price (LMP)

The offer-based marginal cost of serving the next increment of Load at an Electrical Bus, 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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