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	Proposed Nodal Protocol Language Revision


4.4.9.2.1
Startup Offer and Minimum-Energy Offer Criteria 

(1)
Each Startup Offer and Minimum-Energy Offer 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)
The Resource’s hot, intermediate, and cold Startup Offer in dollars; 

(d)
The Resource’s Minimum-Energy Offer in dollars per MWh; 
(e) 
The first and last hour of the Offer; 
(f)
The expiration time and date of the offer; 

(g)
Percentage of FIP to the extent that the startup and minimum energy will be supplied by gas to determine the offer cap; and

(h)
Percentage of FOP to the extent that the startup and minimum energy will be supplied by oil to determine the offer cap.

(2)
Valid Startup Offers and Minimum-Energy Offers (which must be part of a Three-Part Supply Offer) must be received before 1000 for the effective DAM and DRUC. 

(3)
A QSE may update and submit a Three-Part Supply Offer for a Resource during the Adjustment Period for any hours in which the Resource is not RUC-committed before the offer is updated or submitted.  
(4)
The Resource’s Startup Offer must be equal to or less than the Resource Category Generic Startup Cost for that type of Resource listed in Section 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, unless ERCOT has approved verifiable Resource-specific startup costs for that Resource, under Section 4.4.9.2.4, Verifiable Startup Offer and Minimum-Energy Offer Caps, in which case the Resource’s Startup Offer must be equal to or less than those approved verifiable Resource-specific startup costs.

(5)
The Resource’s Minimum-Energy Offer must be equal to or less than the Resource Category Generic Minimum-Energy Cost for that type of Resource listed in Section 4.4.9.2.3, Startup Offer and Minimum-Energy Offer Generic Caps, unless ERCOT has approved verifiable Resource-specific minimum-energy costs for that Resource, under Section 4.4.9.2.4, Verifiable Startup Offer and Minimum-Energy Offer Caps, in which case the Resource’s Minimum-Energy Offer must be equal to or less than those approved verifiable Resource-specific minimum-energy costs.

4.4.10
Credit Requirement for DAM Bids and Offers

(1)
Each QSE’s ability to bid and offer in the DAM is subject to the bids and offers being within the credit limit established for the entire Counter-Party of which the QSE is part: 

(a) ERCOT shall calculate credit exposure relating to the QSE’s activities in the ERCOT Region under section (2) below and validate that the exposure is within the Counter-Party’s credit limit as determined pursuant to Section 16.11.4.6, Determination of Counter-Party Available Credit Limit. ERCOT shall use the credit limit provided on the most recent Business Day and adjusted for accepted bids and offers for markets cleared, until a new credit limit is available.  
(b) ERCOT shall reject any portion of the QSE’s bids and offers that are above the Counter-Party’s credit limit, and shall notify the QSE through the MIS Certified Area as soon as practicable. 

(b) If ERCOT has rejected a QSE’s bids and offers due to those items exceeding its Counter-Party’s credit limit, the QSE may revise and resubmit such bids and offers, provided that the bids and offers are valid and within the Counter-Party’s credit limit and such resubmission occurs prior to 1000. 

(2)
ERCOT must calculate credit exposure for bids and offers in the DAM as follows: 

(a)
For each DAM Energy Bid, the quantity of the bid multiplied by the bid price.

(b)
For each DAM Energy Offer, the product of the quantity of the offer times the 95th percentile of the hourly difference of Real-Time Settlement Point Price and Day-Ahead Settlement Point Price over the previous 30 days for the hour.

(c)
For DAM Energy Bids and Offers at the same Settlement Point for the same hour ERCOT must calculate the credit exposure as the maximum of the credit exposure for the DAM Energy Bid as calculated in (a) or the credit exposure for the DAM Energy Offer as calculated in (b) above.

(d)
For PTP Obligation Bids, the sum of the quantity of bid multiplied by the bid price, if positive, plus 95th percentile of the hourly positive price  difference between the source Real-Time SPP minus the sink Real-Time SPP over the previous 30 days for the hour.

(e)
For Ancillary Services not self-arranged, the product of the quantity of Ancillary Service not self-arranged times the 95th percentile of the hourly MCPC for that Ancillary Service over the previous 30 days for that hour.
4.6.2.3
Day-Ahead Make-Whole Settlements

(1)
A QSE that has a Three-Part Supply Offer cleared in the DAM is eligible for a Day-Ahead Make-Whole Payment startup cost compensation, if, for the Resource associated with the offer:  

(a)
The generator’s breakers were open for at least five minutes during the Adjustment Period for the beginning of the DAM commitment; 

(b)
The generator’s breakers were closed for at least one minute during the DAM commitment period; and 
(c)
The breaker open-close sequence for which the QSE is eligible for startup cost compensation in the DAM or RUC for the previous Operating Day does not qualify in meeting the criteria in (a) and (b) above. 
(d)
The breaker open-close sequence for which the QSE is eligible for startup cost compensation in an earlier DAM commitment period within the same Operating Day does not qualify in meeting the criteria in (a) and (b) above.    
(2)
A QSE that has a Three-Part Supply Offer cleared in the DAM is eligible for Day-Ahead Make-Whole Payment energy cost compensation in a DAM-committed Operating Hour, if, for the Resource associated with the offer the generator’s breakers were closed for at least one minute during the DAM-committed Operating Hour.

(3)
The Day-Ahead Make-Whole Payment guarantees the QSE that the total payment received from the DAM for a DAM-committed Resource is not less than the total cost calculated based on the Startup Offer, the Minimum Energy Offer, and the Energy Offer Curve capped by the Energy Offer Curve Cap defined under Section 4.4.8.3.3, Energy Offer Curve Caps for Make-Whole Calculation Purposes.

(4)
If a Generation Resource is eligible for startup or energy cost compensation in the Day-Ahead Make-Whole payment, then Ancillary Service revenue from the hours committed in the Day-Ahead Market will be included in its Make-Whole calculation for that Resource. 
4.6.2.3.1
Day-Ahead Make-Whole Payment

(1)
ERCOT shall pay the QSE a Day-Ahead Make-Whole Payment for an eligible Resource, except that the amount is calculated but not paid for any RMR Unit, for each Operating Hour in a DAM-commitment period.  

(2)
Any Ancillary Service Offer cleared for the same Operating Hour, QSE, and Generation Resource as a Three-Part Supply Offer cleared in the DAM shall be included in the calculation of the Day-Ahead Make-Whole Payment.

(3)
The Day-Ahead Make-Whole Payment to each QSE for each DAM-committed Generation Resource is calculated as follows:

DAMWAMT q, p, r, h
=
(-1) * Max (0, DAMGCOST q, p, r + 
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Where:

DAMGCOST q, p, r
=
SUO q, p, r + 
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(MEO q, p, r, h * LSL q, p, r, h)
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(DAAIEC q, p, r, h * (DAESR q, p, r, h – LSL q, p, r, h))

DAEREV q, p, r, h
=
(-1) * DASPP p, h * DAESR q, p, r, h

DAASREV q, r, h =
 ((-1) * MCPCRUDAM, h * PCRUR r, q, DAM, h) + 




((-1) * MCPCRDDAM, h  * PCRDR r, q,DAM, h) +




((-1) * MCPCRRDAM, h  * PCRRR r, q,DAM, h) +




((-1) * MCPCNSDAM, h  * PCNSR r, q,DAM, h)  

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAMWAMT q, p, r, h
	$
	Day-Ahead Make-Whole Payment per QSE per Settlement Point per Resource per hour(The payment to QSE q to make-whole the Startup Cost and Energy Cost of Resource r committed in the DAM at Resource Node p for the hour h.

	DAMGCOST q, p, r
	$
	Day-Ahead Market Guaranteed Amount per QSE per Settlement Point per Resource(The sum of the startup cost and the operating energy costs of the DAM-committed Resource r at Resource Node p represented by QSE q, for the DAM-commitment period. 

	DAEREV q, p, r, h
	$
	Day-Ahead Energy Revenue per QSE per Settlement Point per Resource by hour(The revenue received in the DAM for Resource r at Resource Node p represented by QSE q, based on the DAM Settlement Point Price, for the hour h.

	DAASREV q,  r, h
	$
	Day-Ahead Ancillary Service Revenue per QSE per Resource by hour(The revenue received in the DAM for Resource r represented by QSE q, based on the Market Clearing Price of Capacity for each Ancillary Service in the DAM, for the hour h.

	DASPP p, h
	$/MWh
	Day-Ahead Settlement Point Price by Settlement Point by hour(The DAM Settlement Point Price at Resource Node p for the hour h.

	DAESR q, p, r, h
	MW
	Day-Ahead Energy Sale from Resource per QSE by Settlement Point per Resource by hour(The amount of energy cleared through Three-Part Supply Offers in the DAM for Resource r at Resource Node p represented by QSE q for the hour h.

	PCRUR r, q, DAM
	MW
	Procured Capacity for Reg-Up from Resource per Resource per QSE in DAM—The Reg-Up capacity quantity awarded to QSE q in the DAM for Resource r for the hour.

	MCPCRU DAM
	$/MW per hour
	Market Clearing Price of Capacity for Reg-Up in DAM—The DAM Market Clearing Price of Capacity for Reg-Up for the hour.

	PCRDR r, q, DAM
	MW
	Procured Capacity for Reg-Down from Resource per Resource per QSE in DAM—The Reg-Down capacity quantity awarded to QSE q in the DAM for Resource r for the hour.

	MCPCRD DAM
	$/MW per hour
	Market Clearing Price of Capacity for Reg-Down in DAM—The DAM Market Clearing Price of Capacity for Reg-Down for the hour.

	PCRRR r, q, DAM
	MW
	Procured Capacity for Responsive Reserve from Resource per Resource per QSE in DAM—The Responsive Reserve capacity quantity awarded to QSE q in the DAM for Resource r for the hour.

	MCPCRR DAM
	$/MW per hour
	Market Clearing Price of Capacity for Responsive Reserve in DAM—The DAM Market Clearing Price of Capacity for Responsive Reserve for the hour.

	PCNSR r, q, DAM
	MW
	Procured Capacity for Non-Spin from Resource per Resource per QSE in DAM—The Non-Spin capacity quantity awarded to QSE q in the DAM for Resource r for the hour.

	MCPCNS DAM
	$/MW per hour
	Market Clearing Price of Capacity for Non-Spin in DAM—The DAM Market Clearing Price of Capacity for Non-Spin for the hour.

	SUO q, p, r
	$/start
	Startup Offer per QSE per Settlement Point per Resource(The Startup Offer included in the Three-Part Supply Offer associated with Resource r at Resource Node p represented by QSE q, for the first hour of the DAM-commitment period.

	MEO q, p, r, h
	$/MWh
	Minimum-Energy Offer per QSE per Settlement Point per Resource per hour—The Minimum-Energy Offer included in the Three-Part Supply Offer associated with Resource r at Resource Node p represented by QSE q, for the hour h.

	LSL q, p, r, h
	MW
	Low Sustained Limit per QSE per Settlement Point per Resource per hour(The Low Sustained Limit of Resource r at Resource Node p represented by QSE q, for the hour h.

	DAAIEC q, p, r h
	$/MWh
	Day-Ahead Average Incremental Energy Cost per QSE per Settlement Point per Resource per hour(The average incremental energy cost, calculated according to the energy offer curve capped by the generic energy price, for the output levels between the DAESR and the LSL of Resource r at Resource Node p represented by QSE q, for the hour h.

	q
	none
	A QSE.

	p
	none
	A Resource Node Settlement Point.

	r
	none
	A DAM-committed Generation Resource.

	h
	none
	An hour in the DAM-commitment period.


(4)
The calculation of the Day-Ahead Average Incremental Energy Cost for each Resource for each hour is illustrated with the picture below, where Pcap is the Energy Offer Curve Cap.  The method to calculate such cost is described in Section 4.6.5, Calculation of “Average Incremental Energy Cost” (AIEC).
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(5)
The total of the Day-Ahead Make-Whole Payments to each QSE for non-RMR Generation Resources for a given hour is calculated as follows:

DAMWAMTQSETOT q
=
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DAMWAMT q, p, r
The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAMWAMTQSETOT q
	$
	Day-Ahead Make-Whole Payment QSE Total per QSE(The total of the Day-Ahead Make-Whole Payments to QSE q for the DAM-committed non-RMR Generation Resources represented by this QSE for the hour.

	DAMWAMT q, p, r
	$
	Day-Ahead Make-Whole Payment per QSE per Settlement Point per Resource(The payment to QSE q to make-whole the Startup Cost and Energy Cost of Resource r committed in the DAM at Resource Node p for the hour.

	q
	none
	A QSE.

	p
	none
	A Settlement Point.

	r
	none
	A DAM-committed non-RMR Generation Resource.


4.6.5
Calculation of “Average Incremental Energy Cost” (AIEC)

The methodology of AIEC calculation is presented below.  AIEC is used to account for the additional cost for a Generation Resource to produce energy above its LSL.  This cost calculation methodology is used for the calculation of DAAIEC, RTAIEC, RTVSSAIEC, and RTHSLAIEC variables.  The DAAIEC and RTAIEC are subject to the Energy Offer Curve Cap, while the RTVSSAIEC and RTHSLAIEC are not subject to price caps.
I. Energy Offer Curve

	Index (i)
	MW
	$/MWh

	1
	Q1
	P1

	2
	Q2
	P2
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Variables DAAIEC and RTAIEC should calculate the associated price caps as specified in steps II through IV, the calculation process for Variables RTVSSAIEC and RTHSLAIEC should skip steps II through IV and continue with step V.
II. MW quantity corresponding with Energy Offer Curve Cap
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III. Energy Offer Curve capped with the Energy Offer Curve Cap;

A. When 
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	Index (j)
	MW
	$/MWh
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	Q1
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B. When 
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IV. Cleared offer on the capped Energy Offer Curve
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V. Incremental energy price corresponding with cleared offer, on the capped Energy Offer Curve:
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VI. Average incremental energy cost corresponding with (Q-Q1>0), on the capped Energy Offer Curve:
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Energy Offer Curve





The area under the capped Energy Offer Curve equals (DAAIEC * (DAESR – LSL))








� If the Energy Offer Curve Cap is less than the lowest price of the energy offer curve, the AIEC is the Energy Offer Curve Cap.  If the Energy Offer Curve Cap is greater than the highest price of the energy offer curve, then � EMBED Equation.3  ���does not need to be calculated.  
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