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	On 2/23/12, PRS voted to grant NPRR444 Urgent status.  There were three opposing votes from the Consumer, Investor Owned Utility (IOU) and Municipal Market Segments.  PRS then unanimously voted to table NPRR444 and to request that WMS review NPRR444.  All Market Segments were present for the votes.

	Summary of PRS Discussion
	On 2/23/12, participants discussed whether NPRR444 merited Urgent status.


	Business Case

	Business Case
	1
	· Appropriate price formation is key to the proper long term operation of the energy-only market.  This NPRR works to remove the impact of Resources that have been deployed by ERCOT, but are not needed for the full duration of the deployment.

	
	2
	· This modification has been listed by the Public Utility Commission of Texas (PUCT) as one of the changes that should be investigated to ensure long term Resource adequacy in the market.
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	Name
	Jonathan Levine
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	jlevine@ercot.com
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	Comments Received

	Comment Author
	Comment Summary

	None.
	


	Comments


The Proposed Protocol Language Revision below contains two alternative proposals for new Section 6.6.12.2 regarding the allocation to Qualified Scheduling Entities (QSEs) of the total cost for additional compensation for Supplemental Reliability Deployment Payments.  It is intended that if one proposal is endorsed, then the alternative should be stricken.

	Proposed Protocol Language Revision


4.4.9.3
Energy Offer Curve

(1)
The Energy Offer Curve represents the QSE’s willingness to sell energy at or above a certain price and at a certain quantity in the DAM or its willingness to be dispatched by SCED in Real-Time Operations.   

(2)
A QSE may submit Resource-specific Energy Offer Curves to ERCOT.  Such Energy Offer Curves will be bounded in the DAM for each Operating Hour by the LSL and HSL of the Generation Resource specified in the COP. Energy Offer Curves will be bounded in SCED by the LSL and HSL of the Generation Resource as shown by telemetry except for the following Generation Resources, which shall be bounded in SCED by zero MW and the HSL:
(a)
RMR Resources;

(b)
RUC Resources; and
(c)
Off-Line Non-Spin Resources.
(3)
Energy Offer Curves remain active for the offered period until either:  

(a)
Selected by ERCOT; or 

(b)
Automatically inactivated by the software at the offer expiration time selected by the QSE.

(4)
For any Operating Hour, the QSE for a Resource may submit or change Energy Offer Curves in the Adjustment Period and a QSE may withdraw an Energy Offer Curve if:

(a)
An Output Schedule is submitted for all intervals for which an Energy Offer Curve is withdrawn; or

(b)
The Resource is forced Off-Line and notifies ERCOT of the Forced Outage by changing the Resource Status appropriately and updating its COP.

(5)
For any Operating Hour that is a RUC-Committed Interval or a DAM-Committed Interval for a Resource, a QSE for that Resource may not change a Startup Offer or Minimum-Energy Offer.    

(6)
If a valid Energy Offer Curve or an Output Schedule does not exist for a Resource that has a status of On-Line at the end of the Adjustment Period, then ERCOT shall notify the QSE and set the Output Schedule equal to the then current telemetered output of the Resource until an Output Schedule or Energy Offer Curve is submitted in a subsequent Adjustment Period. 
4.4.9.3.1
Energy Offer Curve Criteria

(1)
Each Energy Offer Curve must be reported by a QSE and must include the following information:

(a)
The selling QSE;

(b)
The Resource represented by the QSE from which the offer would be supplied;

(c)
A monotonically increasing offer curve for both price (in $/MWh) and quantity (in MW) with no more than ten price/quantity pairs;

(d)
The first and last hour of the Offer; 

(e)
The expiration time and date of the offer; 

(f)
List of Ancillary Service Offers from the same Resource; 
(g)
Inclusive or exclusive designation relative to other DAM offers; and

(h)
Percentage of FIP and percentage of FOP for generation above LSL subject to the sum of the percentages not exceeding 100%.

(2)
An Energy Offer Curve must be within the range of -$250.00 per MWh and the SWCAP in dollars per MWh unless otherwise specified.  The software systems must be able to provide ERCOT with the ability to enter Resource-specific Energy Offer Curve floors and caps.

(3)
The minimum amount per Resource for each Energy Offer Curve that may be offered is one MW.
(4)
Generation Resources providing the following services shall set the first price/quantity pair of the Energy Offer Curve of the Resource at or above the floor price designated for the service and zero MWs:
(a)
RMR Service;
(b)
RUC; and

(c)
Off-Line Non-Spin Service.
4.4.11
System-Wide Offer Caps

(1)
The SWCAP is as follows:

(a)
The low system-wide offer cap (LCAP) is set on a daily basis at the higher of:

(i)
$500 per MWh for energy and $500 per MW per hour for Ancillary Services; or

(ii)
Fifty times the FIP of the previous Operating Day, expressed in dollars per MWh for energy and dollars per MW per hour for Ancillary Services.


(b)
The high system-wide offer cap (HCAP) shall be $3,000 per MWh for energy and $3,000 per MW per hour for Ancillary Services.  

(c)
At the beginning of each annual resource adequacy cycle, the SWCAP shall be set equal to the HCAP and maintained at this level as long as the peaker net margin (PNM) during an annual resource adequacy cycle is less than or equal to $175,000 per MW.  During an annual resource adequacy cycle, the SWCAP shall be as set forth in item (b) above, unless the PNM has exceeded $175,000 per MW by the date specified.  If the PNM exceeds $175,000 per MW during an annual resource adequacy cycle, on the next Operating Day, the SWCAP shall be reset to the LCAP for the remainder of that annual resource adequacy cycle.

(2)
Any offers that exceed the current SWCAP shall be rejected by ERCOT. 

6.3
Adjustment Period and Real-Time Operations Timeline

(1)
The figure below highlights the major activities that occur in the Adjustment Period and Real-Time operations: 
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(2)
Activities for the Adjustment Period begin at 1800 in the Day-Ahead and end one full hour before the start of the Operating Hour.  The figure above is intended to be only a general guide and not controlling language, and any conflict between this figure and another section of the Protocols is controlled by the other section.

(3)
ERCOT shall monitor Real-Time Locational Marginal Prices (LMPs), Supplemental Ancillary Services Market (SASM) Market Clearing Prices for Capacity (MCPCs), and Real-Time Settlement Point Prices for errors and if there are conditions that cause the price to be questionable, ERCOT shall notify all Market Participants that the Real-Time LMPs, SASM MCPCs, and Real-Time Settlement Point Prices are under investigation as soon as practicable.  

(a)
If it is determined that the Real-Time Settlement Point Prices are erroneous and correcting such prices will not affect the Base Points that were received by Qualified Scheduling Entities (QSEs), then ERCOT shall correct the prices before the prices are considered final in paragraph (4) below.

(b)
If it is determined that correcting the Real-Time Settlement Point Prices will affect the Base Points that were received by QSEs, then ERCOT shall correct the prices before the prices are considered final in paragraph (4) below and settle the Security-Constrained Economic Dispatch (SCED) executions as failed in accordance with Section 6.5.9.2, Failure of the SCED Process.  
(c)
If the Base Points received by QSEs are inconsistent with the Real-Time Settlement Point Prices and this is not due to a supplemental reliability deployment increase or decrease, then ERCOT shall consider those Base Points as due to manual override from the ERCOT Operator and settle the relevant Settlement Interval(s) in accordance with Section 6.6.9, Emergency Operations Settlement.
(4)
All Real-Time LMPs, SASM MCPCs, and Real-Time Settlement Point Prices are final at 1600 of the next Business Day after the Operating Day.  After Real-Time LMPs, SASM MCPCs, and Real-Time Settlement Point Prices are final, if ERCOT determines that prices are in need of correction, it shall notify Market Participants and describe the need for such correction.  Real-Time LMPs, SASM MCPCs, and Real-Time Settlement Point Prices cannot be changed unless the ERCOT Board finds that the Real-Time LMPs, SASM MCPCs, or Real-Time Settlement Point Prices are significantly affected by a software or data error.

6.5.1.2
Centralized Dispatch

(1)
ERCOT shall centrally Dispatch Resources and Transmission Facilities under these Protocols, including deploying energy by establishing Base Points, and Emergency Base Points, and by deploying Regulation Service, Responsive Reserve (RRS) service, and Non-Spinning Reserve (Non-Spin) service to ensure operational security.

(2)
ERCOT shall verify that either an Energy Offer Curve providing prices for the Resource between its High Sustained Limit (HSL) and Low Sustained Limit (LSL) or zero MW when applicable or an Output Schedule has been submitted for each On-Line Resource an hour before the end of the Adjustment Period for the upcoming Operating Hour.  ERCOT shall notify Qualified Scheduling Entities (QSEs) that have not submitted an Output Schedule or Energy Offer Curve through the Market Information System (MIS) Certified Area.

(3)
ERCOT is the regional security coordinator for the ERCOT Region and is responsible for all regional security coordination as defined in the NERC Operating Manual and applicable ERCOT operating manuals or Operating Guides.

(4)
ERCOT may only issue Dispatch Instructions for the Real-Time operation of Transmission Facilities to a Transmission Service Provider (TSP), for the Real-Time operation of distribution facilities to a Distribution Service Provider (DSP), or for a Resource to the QSE that represents it.

(5)
ERCOT shall post shift schedules on the MIS Secure Area.
6.5.7.3
Security Constrained Economic Dispatch

(1)
The SCED process is designed to simultaneously manage energy, the system power balance and network congestion through Resource Base Points and calculation of LMPs every five minutes.  The SCED process uses a three-step methodology described in paragraph (5) below that applies mitigation prospectively to resolve network Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves and Output Schedules to produce a least cost dispatch of On-Line Generation Resources to the total current generation requirement determined by LFC, subject to power balance and network constraints.  The SCED process uses the Resource Status provided by SCADA telemetry under Section 6.5.5.2, Operational Data Requirements, and validated by the Real-Time Sequence, instead of the Resource Status provided by the COP. 
	[NPRR257: Replace paragraph (1) above with the following upon system implementation:]

(1)
The SCED process is designed to simultaneously manage energy, the system power balance and network congestion through Resource Base Points and calculation of LMPs every five minutes.  The SCED process uses a three-step methodology described in paragraph (5) below that applies mitigation prospectively to resolve Non-Competitive Constraints for the current Operating Hour.  The SCED process evaluates Energy Offer Curves and Output Schedules to produce a least cost dispatch of On-Line Generation Resources to the total current generation requirement determined by LFC, subject to power balance and network constraints.  The SCED process uses the Resource Status provided by SCADA telemetry under Section 6.5.5.2, Operational Data Requirements, and validated by the Real-Time Sequence, instead of the Resource Status provided by the COP.


(2)
The SCED solution must monitor cumulative deployment of Regulation Services and ensure that Regulation Services deployment is minimized over time.

(3)
For use as SCED inputs, ERCOT shall use the available capacity of all committed Generation Resources by creating proxy Energy Offer Curves for certain Resources as follows: 

(a)
Non-WGRs and Dynamically Scheduled Resources (DSRs) without Energy Offer Curves

ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below for:

(i)
Each non-WGR for which its QSE has submitted an Output Schedule instead of an Energy Offer Curve; and

(ii)
Each DSR that has not submitted Incremental and Decremental Energy Offer Curves.

	MW
	Price (per MWh)

	HSL
	System-Wide Offer Cap (SWCAP)

	Output Schedule MW plus 1 MW
	SWCAP minus $0.01

	Output Schedule MW
	-$249.99

	LSL
	-$250.00


(b)
DSRs with Energy Offer Curves

For each DSR that has submitted incremental and decremental Energy Offer Curves, ERCOT shall create a monotonically increasing proxy Energy Offer Curve.  That curve must consist of the incremental Energy Offer Curve that reflects the available capacity above the Resource’s Output Schedule to its HSL and the decremental Energy Offer Curve that reflects the available capacity below the Resource’s Output Schedule to the LSL.  The curve must be created as described below:

	MW
	Price (per MWh)

	Output Schedule MW plus 1 MW to HSL
	Incremental Energy Offer Curve

	LSL to Output Schedule MW 
	Decremental Energy Offer Curve


(c)
Non-WGRs without full-range Energy Offer Curves 

For each non-WGR for which its QSE has submitted an Energy Offer Curve that does not cover the full range of the Resource’s available capacity, ERCOT shall create a proxy Energy Offer Curve that extends the submitted Energy Offer Curve to use the entire available capacity of the Resource using the SWCAP above the highest point on the Energy Offer Curve to the Resource’s HSL and the offer floor from the lowest point on the Energy Offer Curve to its LSL, using these points:

	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	SWCAP

	1 MW above highest MW in Energy Offer Curve (if less than HSL)
	SWCAP minus $0.01

	Energy Offer Curve
	Energy Offer Curve

	1 MW below lowest MW in Energy Offer Curve (if more than LSL)
	-$249.99

	LSL (if less than lowest MW in Energy Offer Curve)
	-$250.00


(d)
WGRs

(i)
For each WGR that has not submitted an Energy Offer Curve, ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below:

	MW
	Price (per MWh)

	HSL
	SWCAP

	HSL minus 1 MW
	-$249.99

	LSL
	-$250.00


(ii)
For each WGR for which its QSE has submitted an Energy Offer Curve, ERCOT shall create a monotonically increasing proxy Energy Offer Curve as described below:

	MW
	Price (per MWh)

	HSL (if more than highest MW in Energy Offer Curve)
	SWCAP

	1 MW above highest MW in Energy Offer Curve (if less than HSL)
	SWCAP minus $0.01

	Energy Offer Curve
	Energy Offer Curve

	1 MW below lowest MW in Energy Offer Curve (if more than LSL)
	-$249.99

	LSL (if less than lowest MW in Energy Offer Curve)
	-$250.00


(4)
The Entity with decision making authority, as more fully described in Section 3.19.1, Annual Competitiveness Test, over how a Resource or Split Generation Resource is offered or scheduled, shall be responsible for all offers associated with each Resource, including offers represented by a proxy Energy Offer Curve. 
	[NPRR240: Insert paragraph (5) and renumber accordingly upon system implementation:]

(5)
Energy Offer Curves that were constructed in whole or in part with proxy Energy Offer Curves shall be so marked in all ERCOT postings or references to the energy offer.


(5)
The three-step SCED methodology referenced in paragraph (1) above is:

(a)
Step 1 – To execute the SCED process to determine Reference LMPs.  In this step, ERCOT executes SCED using the full Network Operations Model while only observing limits of Competitive Constraints.  Step 1 must:

(i)
Use Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT to determine Reference LMPs;

(ii)
Set the LSL and LDL of Generation Resources that are On-Line Quick Start Generation Resources (QSGRs), have been committed by RUC, or are providing RMR Service or Off-Line Non-Spin Service to zero when the LDL equals the LSL for the Resource; and

(iii)
Add the quantity of MW deployed from Emergency Interruptible Load Service (EILS) and Load Resources into the generation-to-be-Dispatched value.
(b)
Step 2 – To execute the SCED process to produce Base Points subject to security constraints (including Competitive and Non-Competitive Constraints) and other Resource constraints.  Step 2 must:

(i)
Use Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT.  Each Energy Offer Curve must be capped at the greater of the Reference LMP (from Step 1) at the Resource Node or the appropriate Mitigated Offer Cap and bounded at the lesser of the Reference LMP (from Step 1) at the Resource Node or the appropriate Mitigated Offer Floor; and

(ii)
Observe all Competitive and Non-Competitive Constraints.

(c)
Step 3 – To execute the SCED process to produce Shadow Prices and LMPs, subject to security constraints (including Competitive and Non-Competitive Constraints) and other Resource constraints.  Step 3 must:

(i)
Use Energy Offer Curves for all On-Line Generation Resources, whether submitted by QSEs or created by ERCOT.  Each Energy Offer Curve must be capped at the greater of the Reference LMP (from Step 1) at the Resource Node or the appropriate Mitigated Offer Cap and bounded at the lesser of the Reference LMP (from Step 1) at the Resource Node or the appropriate Mitigated Offer Floor; 

(ii)
Observe all Competitive and Non-Competitive Constraints;
(iii)
Set the LSL and LDL of Generation Resources that are On-Line QSGRs, have been committed by RUC, or are providing RMR Service or Off-Line Non-Spin Service to zero when the LDL equals the LSL for the Resource; and
(iv)
Add the quantity of MW deployed from EILS and Load Resources into the generation-to-be-Dispatched value for the following durations:

(A)
EILS – The duration of the deployment; and

(B)
Load Resources – The duration of the deployment plus one hour.
(6)
Resources that are moved to Base Points that are not on their Energy Offer Curves shall be made whole through the process described in Section 6.6.12.1, Supplemental Reliability Deployment Payment.
(7)
ERCOT shall archive information and provide monthly summaries of security violations and any binding transmission constraints identified in Steps 2 and 3 of the SCED process.  The summary must describe the limiting element (or identified operator-entered constraint with operator’s comments describing the reason and the Resource-specific impacts for any manual overrides).  ERCOT shall provide the summary to Market Participants on the MIS Secure Area and to the Independent Market Monitor (IMM).

	[NPRR351: Insert paragraph (8) below with the following upon system implementation:]

(8)
For each SCED process, in addition to the binding Base Points and LMPs, ERCOT shall calculate a non-binding projection of the Base Points and Resource Node LMPs, Hub LMPs and Load Zone LMPs at a frequency of every five minutes for at least 15 minutes into the future based on the same inputs to the SCED process as described in this Section, except that the Resource’s HDL and LDL and the total generation requirement will be as estimated at future intervals.  The Resource’s HDL and LDL will be calculated for each interval of the projection based on the ramp rate capability over the study period.  ERCOT shall estimate the projected total generation requirement by calculating a Load forecast for the study period.  ERCOT shall post the projected non-binding Base Points for each Resource for each interval study period on the MIS Certified Area and the projected non-binding LMPs for Resource Nodes, Hub LMPs and Load Zone LMPs on the MIS Public Area pursuant to Section 6.3.2, Activities for Real-Time Operations.


6.6.12
Supplemental Reliability Deployment Make Whole
Deployments to provide Ancillary Services, at times, result in energy price depression.  To correct for this effect, prices in the market are determined as if these deployments had not occurred.  The result of this process may leave Generation Resources producing at levels that do not align with their Energy Offer Curves.  Additional compensation for Generation Resources for which ERCOT provides a Base Point in SCED Step 2 that is not in alignment with their Energy Offer Curve based on the LMP provided in SCED Step 3 may be awarded to the QSE representing the Generation Resource.  
6.6.12.1
Supplemental Reliability Deployment Payment

(1)
ERCOT shall pay an eligible Generation Resource that follows ERCOT Dispatch Instructions a Supplemental Reliability Deployment Payment during SCED intervals when price-taking MW are introduced into the SCED run.  

(2)
If the calculated Base Point for the Generation Resource in the SCED Step 3 run is greater than the Base Point received by the Generation Resource from the SCED Step 2 run, a payment pursuant to Section 6.6.12.1.1, Supplemental Reliability Deployment Payment for Increases, will be calculated based on the area bounded by the SCED Step 2 Base Point, the SCED Step 3 Base Point, the SCED Step 3 LMP and the Resource’s Mitigated Offer Cap curve used by SCED Step 2 and Step 3 for the SCED interval.

(3)
If the calculated Base Point for the Generation Resource in the SCED Step 3 run is less than the Base Point received by the Generation Resource from the SCED Step 2 run, a payment pursuant to Section 6.6.12.1.2, Supplemental Reliability Deployment Payment for Decreases, will be calculated based on the area bounded by the SCED Step 2 Base Point, the SCED Step 3 Base Point, the SCED Step 3 LMP and the Resource’s Mitigated Offer Cap curve used by SCED Step 2 and Step 3 for the SCED interval.

(4)
A Generation Resource does not qualify for this payment in the SCED interval if:

(a)
The Base Point calculated in SCED Step 2 equals the Base Point calculated in SCED Step 3;

(b)
The Generation Resource is deployed for RUC, RMR Service, or Off-Line Non-Spin in the interval; or

(c)
The Base Point of the Generation Resource integrated over the SCED interval is calculated to be outside a +/- X% or Y MW band.
6.6.12.1.1
Supplemental Reliability Deployment Payment for Increases

(1)
The Supplemental Reliability Deployment Payment for each qualifying Generation Resource, for a 15-minute Settlement Interval due to SCED intervals in which the calculated Base Point from the SCED Step 3 run is greater than the Base Point received by the Generation Resource from the SCED Step 2 run, is calculated as follows:

SRDIAMTq, r, i

=
(-1) * (
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Where the 15-minute Settlement Interval weighting factor is:

RNWFy
=
TLMPy / 
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	SRDIAMTq,r,i
	$/15-minute Settlement Interval
	Supplemental Reliability Deployment Payment for Increases—The Supplemental Reliability Deployment Payment to QSE q for Resource r for the 15 minute Settlement Interval i.  When one or more Combined Cycle Generation Resources are contemplated for payment, payment is made to the Combined Cycle Train for all Combined Cycle Generation Resources.

	SRDIADDREVq,r,y
	$/hour
	Supplemental Reliability Deployment Additional Revenue for Increases—The additional revenue to QSE q for Resource r due to SCED interval y in which the calculated Base Point for the Generation Resource in the SCED Step 3 run is greater than the Base Point received by the Generation Resource from the SCED Step 2 run pursuant to Section 6.6.12.1.4, Calculation of Supplemental Reliability Deployment Additional Revenue for Increases and Decreases.  

	RNWFy
	none
	Weighting Factor per interval(The weight used in the calculation for the portion of the SCED interval y within the Settlement Interval.

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

	q
	none
	A QSE.

	i
	none
	A 15-minute Settlement Interval.

	r
	none
	A Generation Resource.

	y
	none
	A SCED interval. 
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6.6.12.1.2
Supplemental Reliability Deployment Payment for Decreases

(1)
The Supplemental Reliability Deployment Payment for each qualifying Generation Resource, for a 15-minute Settlement Interval due to SCED intervals in which the calculated Base Point from the SCED Step 3 run is less than the Base Point received by the Generation Resource from the SCED Step 2 run, is calculated as follows:

SRDDAMTq,r,i
= (-1) * (
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 ( RNWFy * SRDDADDREV q,r,y)) / 4

Where the 15-minute Settlement Interval weighting factor is:

RNWFy
= TLMPy / 
[image: image5.wmf]y

S

TLMPy
The above variables are defined as follows:

	Variable
	Unit
	Definition

	SRDDAMTq,r,i
	$/15 minute interval
	Supplemental Reliability Deployment Payment for Decreases—The Supplemental Reliability Deployment Payment to QSE q for Resource r for the 15 minute Settlement Interval i.  When one or more Combined Cycle Generation Resources are contemplated for payment, payment is made to the Combined Cycle Train for all Combined Cycle Generation Resources.

	SRDDADDREVq,r,y
	$/hour
	Supplemental Reliability Deployment Additional Revenue for Decreases—The additional revenue for QSE q for Resource r due to SCED interval y in which the calculated Base Point from the SCED Step 3 run is less than the Base Point received by the Generation Resource from the SCED Step 2 run pursuant to Section 6.6.12.1.4, Calculation of Supplemental Reliability Deployment Additional Revenue for Increases and Decreases.  

	RNWFy
	none
	Weighting Factor per interval(The weight used in the calculation for the portion of the SCED interval y within the Settlement Interval.

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

	q
	none
	A QSE.

	r
	none
	A Generation Resource.

	i
	none
	A 15-minute Settlement Interval.

	y
	none
	A SCED interval.   


(2)
The figure below is a graphical representation of the calculation of the Supplemental Reliability Deployment Payment for Decreases:
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6.6.12.1.3
Total Compensation for Supplemental Reliability Deployment Increases and Decreases

The total compensation to each QSE for Supplemental Reliability Deployment Payments for increases and decreases for Generation Resources for the 15-minute Settlement Interval is calculated as follows:

SRDAMTQSETOTq,i
=
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 (SRDIAMTq,r,i + SRDDAMTq,r,i)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	SRDAMTQSETOTq, i
	$
	Supplemental Reliability Deployment Payment QSE Total per QSE(The total of the payments to QSE q as compensation for following ERCOT Dispatch Instructions to the Generation Resources represented by QSE q for the 15-minute Settlement Interval i.

	SRDIAMTq,r,i
	$/15 minute interval
	Supplemental Reliability Deployment Payment for Increases—The Supplemental Reliability Deployment Payment for increases to QSE q for Resource r for the 15-minute Settlement Interval i, pursuant to Section 6.6.12.1.1, Supplemental Reliability Deployment Payment for Increases.

	SRDDAMTq,r,i
	$/15 minute interval
	Supplemental Reliability Deployment Payment for Decreases—The Supplemental Reliability Deployment Payment for decreases to QSE q for Resource r for the 15-minute Settlement Interval i, pursuant to Section 6.6.12.1.2, Supplemental Reliability Deployment Payment for Decreases.

	q
	none
	A QSE.

	r
	none
	A Generation Resource.

	i
	none
	A 15-minute Settlement Interval.


6.6.12.1.4
Calculation of Supplemental Reliability Deployment Additional Revenue for Increases and Decreases

(1)
The methodologies of the Supplemental Reliability Deployment Additional Revenue for Increases (SRDIADDREV) and Supplemental Reliability Deployment Additional Revenue for Decreases (SRDDADDREV) calculations are presented below.
(a)
Mitigated Offer Cap curve used in SCED Steps 2 and 3:

	Index (i)
	MW
	$/MWh

	1
	Q1
	P1

	2
	Q2
	P2
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(b)
Incremental energy price (SRDSTWCOST) on the Mitigated Offer Cap curve corresponding to the Base Point from SCED Step 2 (BPSTW):
SRDSTWCOST ($/MWh) = Pj + [[(Pj+1 – Pj) / (Qj+1 – Qj)] * (BPSTW – Qj)] 
Where:
Qj ≤ BPSTW ≤ Qj+1
(c)
Incremental energy price (SRDSTHCOST) on the Mitigated Offer Cap curve corresponding to the Base Point from SCED Step 3 (BPSTH):

SRDSTHCOST ($/MWh) = Pk + [[(Pk+1 – Pk) / (Qk+1 – Qk)] * (BPSTH – Qk)] 
Where:

Qk ≤ BPSTH ≤ Qk+1
(d)
Area below Mitigated Offer Cap curve between SCED Step 2 Base Point (BPSTW) and SCED Step 3 Base Point (BPSTH):
(i)
If BPSTW < BPSTH:
ARMOCCBP23 = ½ * [(Qm – BPSTW)(Pm + SRDSTWCOST)] +
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½[(Qj+1 – Qj)(Pj+1 + Pj)] + ½[(BPSTH – Ql)(SRDSTHCOST + Pl)]
Where:
BPSTW < Qm
BPSTH > Ql
The index m corresponds to the first break point on the Mitigated Offer Cap curve (as one goes up the curve) where the quantity Qm is greater than the SCED Step 2 Base Point (BPSTW)

The index l corresponds to the last break point on the Mitigated Offer Cap curve (as one goes up the curve) where the quantity Ql is less than the SCED Step 3 Base Point (BPSTH)

(ii)
If BPSTW > BPSTH:
ARMOCCBP32 = ½ * [(Qm – BPSTH)(Pm + SRDSTHCOST)] +
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½[(Qj+1 – Qj)(Pj+1 + Pj)] + ½[(BPSTW – Ql)(SRDSTWCOST + Pl)]
Where:
BPSTH < Qm
BPSTW > Ql
The index m corresponds to the first break point on the Mitigated Offer Cap curve (as one goes up the curve) where the quantity Qm is greater than the SCED Step 3 Base Point (BPSTH)

The index l corresponds to the last break point on the Mitigated Offer Cap curve (as one goes up the curve) where the quantity Ql is less than the SCED Step 2 Base Point (BPSTW)

(e)
Supplemental Reliability Deployment Additional Revenue for Increases (SRDIADDREV) for a given SCED interval when BPSTW < BPSTH:
SRDIADDREVq, r, y = RTLMP * (BPSTH – BPSTW) – ARMOCCBP23
(f)
Supplemental Reliability Deployment Additional Revenue for Decreases (SRDDADDREV) for a given SCED interval when BPSTW > BPSTH:
SRDDADDREVq, r, y = ARMOCCBP32 – RTLMP * (BPSTW – BPSTH)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	SRDIADDREVq,r,y
	$/hour
	Supplemental Reliability Deployment Additional Revenue for Increases—The additional revenue to QSE q for Generation Resource r due to SCED interval y in which the calculated Base Point for the Generation Resource in the SCED Step 3 run is greater than the Base Point received by the Generation Resource from the SCED Step 2 run pursuant to this Section 6.6.12.1.4.  

	SRDDADDREVq,r,y
	$/hour
	Supplemental Reliability Deployment Additional Revenue for Decreases—The additional revenue to QSE q for Generation Resource r due to SCED interval y  in which the calculated Base Point for the Generation Resource in the SCED Step 3 run is less than the Base Point received by the Generation Resource from the SCED Step 2 run pursuant to this Section 6.6.12.1.4.  

	RTLMP
	$/MWh
	Real-Time Locational Marginal Price(The Real-Time LMP at the Settlement Point for the SCED interval.

	ARMOCCBP23
	$/hour
	Area below Mitigated Offer Cap curve when Base Point Step 2 less than Base Point Step 3.

	ARMOCCBP32
	$/hour
	Area below Mitigated Offer Cap curve when Base Point Step 2 greater than Base Point Step 3.

	SRDSTWCOST
	$/MWh
	Incremental energy price on the Mitigated Offer Cap curve corresponding to the Base Point from SCED Step 2.

	SRDSTHCOST
	$/MWh
	Incremental energy price on the Mitigated Offer Cap curve corresponding to the Base Point from SCED Step 3.

	BPSTW
	MW
	Base Point from SCED Step 2(The Base Point from SCED Step 2 for a Generation Resource for a whole SCED interval.

	BPSTH
	MW
	Base Point from SCED Step 3(The Base Point from SCED Step 3 for a Generation Resource for a whole SCED interval.

	q
	none
	A QSE.

	r
	none
	A Generation Resource.

	y
	none
	A SCED interval.


[ALLOCATION OPTION A – LOAD RATIO SHARE]
6.6.12.2
Charge for Supplemental Reliability Deployments
The total cost for additional compensation for Supplemental Reliability Deployment Payments is allocated to the QSEs representing Loads based on LRS.  The charge to each QSE for a given 15-minute Settlement Interval is calculated as follows:

LASRDAMTq
=
(-1) * SRDAMTTOTi * LRSq,i
Where:

SRDAMTTOT
=
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SRDAMTQSETOTq,i
The above variables are defined as follows:

	Variable
	Unit
	Definition

	LASRDAMTq
	$
	Load-Allocated Supplemental Reliability Deployment Amount per QSE—The QSE q’s Load-allocated amount of the total payments for SCED Step 3 make-whole.

	SRDAMTTOTi
	$
	Supplemental Reliability Deployment Amount Total(The total of the payments to all QSEs for SCED Step 3 make-whole for the 15-minute Settlement Interval i.

	SRDAMTQSETOTq,i
	$
	Supplemental Reliability Deployment Amount QSE Total per QSE(The total of the payments to QSE q for SCED Step 3 make-whole for the 15-minute Settlement Interval i.

	LRSq,i
	none
	Load Ratio Share per QSE(The LRS calculated for QSE q for the 15-minute Settlement Interval.  See Section 6.6.2.2, QSE Load Ratio Share for a 15-Minute Settlement Interval i.

	q
	none
	A QSE.

	i
	none
	A 15-minute Settlement Interval.


[ALLOCATION OPTION B – RUC TYPE ALLOCATION]
6.6.12.2
Charge for Supplemental Reliability Deployments
The total cost for additional compensation for Supplemental Reliability Deployment Payments is allocated to the QSEs who are determined to be short of supply for their obligations in Real-Time.  The charge to each QSE for a given 15-minute Settlement Interval is calculated as set forth in this Section 6.6.12.2.
6.6.12.2.1
Supplemental Reliability Deployment Capacity Short Charge

(1)
The dollar amount charged to each QSE, due to the total Supplemental Reliability Deployment Payments, for a 15-minute Settlement Interval, is the QSE’s Supplemental Reliability Deployment Shortfall Ratio Share multiplied by the total Supplemental Reliability Deployment Payments, subject to a cap.  The cap on the charge to each QSE is two multiplied by the total Supplemental Reliability Deployment Payments for all QSEs multiplied by that QSE’s Supplemental Reliability Deployment Shortfall for that 15-minute Settlement Interval divided by the total capacity of the price taker MW during that 15-minute Settlement Interval.  The dollar amount charged to each QSE is calculated as follows:
SRDCSAMTq, i
= (-1) * Max [(SRDSFRSq,i * SRDAMTTOTi), (2 * SRDSFq,i * SRDAMTTOTi / SRDPTMWi)] 

Where:

SRDAMTTOTi 
=
[image: image14.wmf]q
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 SRDAMTQSETOTq,i
SRDPTMWi 
= 
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(RNWFy * PTMWy) 
Where the 15-minute Settlement Interval weighting factor is:

RNWFy
= TLMPy / 
[image: image16.wmf]y
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(2)
The Supplemental Reliability Deployment Shortfall Ratio Share for a specific QSE is calculated, for a 15-minute Settlement Interval, as follows:

SRDSFRSq,i

=
SRDSFq,i / SRDSFTOTi
Where:

SRDSFTOTi

=
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S

SRDSFq,i
(3)
The Supplemental Reliability Deployment Shortfall in MW for one QSE for one 15-minute Settlement Interval is:

SRDSFq,i

=
RUCSFADJ q,i

(4)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	SRDCSAMTq,i
	$
	Supplemental Reliability Deployment Capacity-Short Amount—The charge to QSE q, due to capacity shortfall for a particular RUC process, for Supplemental Reliability Deployment Payments, for the 15-minute Settlement Interval i.

	SRDAMTTOTi
	$
	Supplemental Reliability Deployment Increase and Decrease Payment Total—The sum of the Supplemental Reliability Deployment payments for all QSEs for both increases and decreases for the 15-minute Settlement Interval i.

	SRDPTMW,i
	MW
	Supplemental Reliability Deployment Price Taker MW—The sum of the relaxed MW for the SCED intervals within the 15-minute Settlement Interval i due to a reliability deployment.

	SRDAMTQSETOTq,i
	$
	Supplemental Reliability Deployment Payments for All QSEs—The sum to each QSE for Supplemental Reliability Deployment Payments for the 15-minute Settlement Interval i.  

	SRDSFRS,q,i
	none
	Supplemental Reliability Deployment Shortfall Ratio Share—The ratio of QSE q’s capacity shortfall to the sum of all QSEs’ capacity shortfalls at the end of the Adjustment Period for the hour that includes the 15-minute Settlement Interval i.

	SRDSFTOTi
	MW
	Supplemental Reliability Deployment Shortfall—The total of all QSEs’ capacity shortfalls at the end of the Adjustment Period for the hour that includes the 15-minute Settlement Interval i.  

	SRDSFq,i
	MW
	Supplemental Reliability Deployment Shortfall—The QSE q’s capacity shortfall at the end of the Adjustment Period for the hour that includes the 15-minute Settlement Interval i.  

	PTMWy
	MW
	Price Taker MW—The total MW relaxed for the SCED interval y due to a reliability deployment.

	RNWFy
	none
	Weighting Factor per SCED interval(The weight used in the Supplemental Reliability Deployment Price Taker MW calculation for the portion of the SCED interval y within the Settlement Interval.

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

	RUCSFADJq,i
	MW
	RUC Shortfall at Adjustment Period—The QSE q’s Adjustment Period capacity shortfall, including capacity from WGRs, as seen in the snapshot for the last RUC process at the end of the Adjustment Period for the hour that includes the 15-minute Settlement Interval i.  See formula in Section 5.7.4.1.1, Capacity Shortfall Ratio Share.

	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.  

	q
	none
	A QSE.

	r
	none
	A Generation Resource.

	i
	none
	A 15-minute Settlement Interval.


6.6.12.2.2
Supplemental Reliability Deployment Uplift Charge

If the revenues from the charges under Section 6.6.12.2.1, Supplemental Reliability Deployment Capacity Short Charge, are not enough to cover all Supplemental Reliability Deployment Payments for a 15-minute Settlement Interval, then the difference will be uplifted to all QSEs on an LRS basis, as a Supplemental Reliability Deployment Uplift Charge, calculated as follows: 

LASRDAMTq,i
=
(-1) * (SRDCSAMTTOTi + SRDAMTTOTi) * LRSq,i
Where:
SRDCSAMTTOTi
 =
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SRDCSAMTq,i
The above variables are defined as follows:

	Variable
	Unit
	Definition

	LASRDAMTq,i
	$
	Supplemental Reliability Deployment Uplift Charge—The amount owed from QSE q based on LRS, for the 15-minute Settlement Interval i.

	SRDAMTTOTi
	$
	Supplemental Reliability Deployment Increase and Decrease Payment Total—the sum of the Supplemental Reliability Deployment Payments for all QSEs for both increases and decreases for the 15-minute Settlement Interval i.

	SRDCSAMTTOT,i    
	$
	Supplemental Reliability Deployment Capacity-Short Amount—The total charges to all QSEs, due to capacity shortfall for a particular RUC process, for Supplemental Reliability Deployment Payments for the 15-minute Settlement Interval i.

	SRDCSAMTq,i
	$
	Supplemental Reliability Deployment Capacity-Short Amount—The charge to QSE q, due to capacity shortfall for a particular RUC process, for Supplemental Reliability Deployment Payments for the 15-minute Settlement Interval i.

	LRSq,i
	none
	Load Ratio Share—The ratio of AML for QSE q to the total ERCOT AML for the 15-minute Settlement Interval i.  See Section 6.6.2, Load Ratio Share.

	i
	none
	A 15-minute Settlement Interval.

	q
	none
	A QSE.
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