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Section 1. Day-ahead Energy Settlements

In this section, settlements are presented for the offers and bids cleared in the Auction Day-Ahead energy Market (ADAM).

Section 1.1 Inputs for Settlements

	ID
	Input
	Unit
	Party
	Settlement Point
	Frequency
	Description
	Source

	1
	DAMCPE
	$/MWh
	--
	Resource node, load zone, or hub.
	Hourly
	DAM Clearing Price for Energy. “NC” for non-convergence.
	Auction day-ahead energy model

	2
	DA Energy Sold
	MW
	QSE
	Delivery location as specified in offers.
	Hourly
	Energy sold in DA market at the specified settlement point.
	Auction day-ahead energy model

	3
	DA Energy Purchased
	MW
	QSE
	Delivery location as specified in bids.
	Hourly
	Energy purchased in DA market at the specified settlement point.
	Auction day-ahead energy model


Section 1.2 Hourly Settlement Formulas

	ID
	Payment/Charge
	Unit
	Formula

	1
	DA Energy Sold
	$
	(-1) ( DAMCPE _Settlement Point ( DA Energy Sold  _QSE _Settlement Point

	2
	DA Energy Purchased
	$
	DAMCPE _Settlement Point ( DA Energy Purchased _QSE _Settlement Point


Section 2. Real-time Energy Settlements

In this section, settlements are presented for energy (1) carried forward from the ADAM, (2) scheduled through inter-QSE energy trades, and (3) produced / consumed in real-time.

Section 2.1 Inputs for Settlements

	ID
	Input
	Unit
	Party
	Settlement Point
	Resource
	Frequency
	Description
	Source

	1
	LMP
	$/MWh
	--
	All settlement points (resource nodes, load zones, or hubs).
	--
	Every 15 min
	Real-time Locational Marginal Price.
	Calculated from 5 minute data from SCED and State Estimator

	2
	Base Point
	MW
	QSE
	Resource node where resource is physically located.
	Name of the resource.
	Every 5 min
	Resource set point.
	SCED

	3
	Metered Resource
	MWh
	QSE
	Resource node where resource is physically located.
	Name of the resource.
	Every 15 min
	QSE’s metered generation (or curtailed load) at the settlement point.
	DataAgg

	4
	(Adjusted) Metered Load
	MWh
	QSE
	Load zone where load is physically located.
	--
	Every 15 min
	QSE’s adjusted meter load at the settlement point.
	DataAgg

	5
	DA Energy Resource
	MW
	QSE
	Delivery location as specified in bids.
	--
	Hourly
	QSE’s energy purchased in DA market at the specified settlement point.
	Day-ahead energy model

	6
	DA Energy Obligation
	MW
	QSE
	Delivery location as specified in offers.
	--
	Hourly
	QSE’s energy sold in DA market at the specified settlement point.
	Day-ahead energy model

	7
	Inter-QSE Energy Resource
	MW
	QSE
	Delivery location as specified in energy schedules.
	--
	Every 15 min
	QSE’s energy purchased through inter-QSE trades at the specified settlement point.
	Energy schedules

(Inter-QSE trades)

	8
	Inter-QSE Energy Obligation
	MW
	QSE
	Delivery location as specified in energy schedules.
	--
	Every 15 min
	QSE’s energy sold through inter-QSE trades at the specified settlement point.
	Energy schedules (Inter-QSE trades)

	9
	RUS Deployment
	MWh
	QSE
	--
	--
	Every 15 min
	15-min integration of regulation up deployment 
	LFC


Section 2.1 Inputs for Settlements (Continued)

	ID
	Input
	Unit
	Party
	Settlement Point
	Resource
	Frequency
	Description
	Source

	10
	RUS Participation Factor
	--
	QSE
	--
	Name of the resource.
	Hourly
	Each unit’s percentage of capacity available for regulation down service.
	DA Ancillary Service Market

	11
	RDS Deployment
	MWh
	QSE
	--
	--
	Every 15 min
	15-min integration of regulation up deployment 
	LFC

	12
	RDS Participation Factor
	--
	QSE
	--
	Name of the resource.
	Hourly
	Each unit’s percentage of capacity available for regulation down service.
	DA Ancillary Service Market

	13
	RRS Deployment
	MWh
	QSE
	--
	--
	Every 15 min
	Responsive reserve deployment.
	LFC

	14
	RRS Participation Factor
	--
	QSE
	--
	Name of the resource.
	Hourly
	Each unit’s percentage of capacity available for responsive reserve service.
	DA Ancillary Service Market

	15
	NSRS Deployment
	MWh
	QSE
	--
	Name of resource.
	Every 15 min
	Non-spin reserve deployment.
	Manual instruction.


Section 2.2 15-min Settlement Formulas

	ID
	Payment/Charge
	Unit
	Formula

	1
	Metered Resource
	$
	(-1) ( LMP _Settlement Point ( Metered Resource _QSE _Settlement Point _Resource Name

	2
	Metered Load
	$
	LMP _Settlement Point ( Metered Load _QSE _Settlement Point

	3
	DA Energy Resource
	$
	(-1) ( LMP _Settlement Point ( (DA Energy Resource _QSE _Settlement Point / 4)

	4
	DA Energy Obligation
	$
	LMP _Settlement Point ( (DA Energy Obligation _QSE _Settlement Point / 4)

	5
	Inter-QSE Energy Resource
	$
	(-1) ( LMP _Settlement Point ( (Inter-QSE Energy Resource _QSE _Settlement Point / 4)

	6
	Inter-QSE Energy Obligation
	$
	LMP _Settlement Point ( (Inter-QSE Energy Obligation _QSE _Settlement Point / 4)

	7
	Penalty to Resource
	$
	Define


A = ( Three 5-min intervals (Base Point _QSE _Settlement Point _Resource Name / 12) + Ancillary Service 
Deployment _QSE _Settlement Point _Resource Name


B = ABS (Metered Resource _QSE _Settlement Point _Resource Name – A)


Where



Ancillary Service Deployment _QSE _Settlement Point _Resource Name = RUS Deployment _QSE ( 

RUS Participation Factor _QSE _Resource Name + RDS Deployment _QSE ( RDS Participation 


Factor _QSE _Resource Name + RRS Deployment _QSE ( RRS Participation Factor _QSE 


_Resource Name + NSRS Deployment _QSE _Resource Name

If Dynamic Scheduling Resources

OR

Qualifying Facilities not bidding

OR

Uncontrollable resources


None

Otherwise


Max (0, LMP _Settlement Point) ( Min (1, 2 ( Max (0, (B / A – Max (0.10, 1.25 / A)))) ( Metered Resource 
_QSE _Settlement Point _Resource Name


Section 3. CRR Settlements

Under the ADAM, all types of CRRs are settled with real-time LMP and Shadow Prices.

Section 3.1 Inputs for Settlements

	ID
	Input
	Unit
	Party
	Element
	Bus
	Settlement Point
	Point of Injection
	Point of Withdrawal
	Frequency
	Description
	Source

	1
	LMP
	$/MWh
	--
	--
	--
	Resource node, load zone, or hub.
	--
	--
	Every 5 minutes
	RT Locational Marginal Price.
	Calculated by using data from SCED and SE

	2
	SP
	$/MWh
	--
	Directional network element.
	--
	--
	--
	--
	Every 5 minutes
	Shadow Price.
	SCED

	3
	PTP Obligation
	MW
	Holder
	--
	--
	--
	Settlement point where power is injected.
	Settlement point where power is withdrawn.
	Hourly
	Point-to-Point Obligation to be settled with RT LMP.
	CRR auction

	4
	PTP Option
	MW
	Holder
	--
	--
	--
	Settlement point where power is injected.
	Settlement point where power is withdrawn.
	Hourly
	Point-to-Point Option to be settled with RT shadow prices.
	CRR auction

	5
	Flowgate
	MW
	Holder
	Directional network element that (partly) makes up a flowgate.
	--
	--
	--
	--
	Hourly
	Flowgate to be settled with RT shadow prices.
	CRR auction


Section 3.1 Inputs for Settlements (Continued)

	ID
	Input
	Unit
	Party
	Element
	Bus
	Settlement Point
	Point of Injection
	Point of Withdrawal
	Frequency
	Description
	Source

	6
	Shift Factor
	--
	--
	Settlement point where the directional element starts or ends.
	Resource/Load bus where the directional physical network element starts or ends.
	--
	--
	--
	Every 5 minutes
	Shift factor represents the ratio of flow on the element to the injection at the bus under the associated topology.
	Same as used in the SCED model.

	7
	Distribution Factor
	--
	--
	--
	Resource/Load bus that (partly) makes up the settlement point.
	Resource node, load zone, or hub.
	--
	--
	Every 5 minutes
	Distribution factor.

( All buses Distribution Factor _Bus _Settlement Point = 1.0, for each settlement point.
	For each bus within a load zone, calculated by using SE load; for each bus within a hub, calculated by using the number of buses within the hub.


Section 3.2 Hourly Settlement Formulas

	ID
	Payment/Charge
	Unit
	Formula

	1
	PTP Obligation
	$
	(-1) ( (( Twelve 5-min intervals (LMP _Point of Withdrawal - LMP _Point of Injection)) / 12 ( PTP Obligation _Point of Injection _Point of Withdrawal _Holder

	2
	PTP Option
	$
	(-1) ( PTP Option Price _Point of Injection _Point of Withdrawal ( PTP Option _Point of Injection _Point of Withdrawal _Holder

Where


PTP Option Price _Point of Injection _Point of Withdrawal = ( Twelve 5-min intervals (( All elements (( All topologies (SP 
_Element _Topology ( Max (0, (Distribution Factor _Bus _Point of Injection _Topology ( Shift Factor _Element 
_Bus _Topology  - Distribution Factor _Bus _Point of Withdrawal _Topology ( Shift Factor _Element _Bus 
_Topology))))) / 12

	3
	Flowgate
	$
	(-1) ( (( Twelve 5-min intervals (( All topologies SP _Element _Topology)) / 12 ( Flowgate _Element _Holder


Section 4. Day-ahead Reliability Unit Commitment Settlements

Section 4.1 Day-ahead Reliability Unit Commitment Payments

Section 4.1.1 Inputs for Settlements

	ID
	Inputs
	Variable
	Unit of Measure
	Data Source
	Freq.
	Description

	1
	Deployment Hour Count
	
	#
	Settlements
	
	# of continuous hours per deployment

	2
	Energy Bid curve
	
	$/MWh
	QSE
	
	 

	3
	Energy Bid Curve Cap
	 
	$/MWh
	Settlements
	
	 

	4
	Fuel Index Price
	LTOTERCOT
	$/MMBtu
	Gas Daily
	Daily
	 

	5
	Generation Output of Unit
	
	MWh
	Data Ag
	96
	 

	6
	LMP
	SFRS
	$/MWh
	MOS
	96
	 

	7
	LSL
	
	MW
	QSE
	24
	 

	8
	Minimum Energy Cost Cap
	
	$/MWh
	Settlements
	
	 

	9
	Minimum Energy Cost Bid
	
	$/MWh
	QSE
	
	 

	10
	MMBtu per Startup
	
	MMBtu/Start
	QSE
	Start
	 

	11
	No Load (set to zero)
	
	$/h
	QSE
	
	 

	12
	Startup Cost Cap
	
	$/Start
	Settlements
	Start
	Calculated Total dollars per startup

	13
	Startup Costs Bid
	
	$/Start
	QSE
	Start
	Total dollars per startup

	14
	Type of Unit
	LTOTQSE
	
	QSE
	
	Resource Category


Section 4.1.2 Settlement Formulas

4.1.2.1 Make-whole Payment Formulas

	Make Whole Payment =
	-1*(Max (0,RUC Cost - Energy Credit in RUC hours - Energy Credit in non-RUC hours))

	Margin over Make Whole =
	-1*(Min (0,RUC Cost - Energy Credit in RUC hours - Energy Credit in non-RUC hours))


Note: Energy Credit in non-RUC hours can only be used to bring Make Whole to zero, not create a margin.

Where:

	RUC Cost =
	Min (Startup Cost Bid, Startup Cost Cap) + No Load Cost + Min (((Min Energy Cost Bid, Min Energy Cost Cap) * LSL) * # Committed Hours)

	Energy Credit in RUC hours =
	Sum (Energy Payment - Energy Cost RUC)

	Energy Credit in Non-RUC hours =
	Max (0, Sum (Energy Payment - Energy Cost Non-RUC))

	Energy Payment =
	Actual Generation * LMP

	Energy Cost (RUC Hour) =
	Max (0, Actual Generation - LSL/4) * Min (Real Time BES Bid Curve, Real Time BES Bid Curve Cap)

	Energy Cost (Non-RUC Hour) =
	IF (Actual Generation > LSL, Max (0, Actual Generation - LSL/4) * Min (Real Time BES Bid Curve, Real Time BES Bid Curve Cap) + Min ((Min Energy Cost Cap, Min Energy Cost Bid) * LSL/4), Actual Generation * Min (Min Energy Cost Cap, Min Energy Cost Bid))

	Minimum Energy Cost Cap =
	(MMBTU (at LSL) * FIP)/LSL (Capped by resource category per protocols)

	Minimum Energy Cost Bid =
	Submitted in $/MWh

	Startup Costs Bid =
	Submitted in $/Start

	Startup Cost Cap =
	O&M Expenses + (verifiable MMBTU * FIP)  (Capped by resource category per protocols)

	Real Time BES Bid Curve =
	Submitted in $/MWh

	Real Time BES Bid Curve Cap =
	Resource Category Heat Rate * FIP


4.1.2.2 Other Formulas

The following calculations are applied to ERCOT De-Commit, ERCOT Extending a committed unit, and a Forced Outage.

A. Under the Applications/Process Description section:

“If ERCOT de-commits a unit earlier than its scheduled shutdown within the DaRUC 24-hour period, then no compensation is due to the impacted QSE from ERCOT.  However, if ERCOT de-commits a unit that it not scheduled to shutdown within the DaRUC 24-hour period, then ERCOT shall pay the impacted QSE the following sum, if positive: (a) the unit’s Start-up Cost and (b) if negative the difference between the product of LSL times the LMP at the unit’s node minus the units Minimum-energy Cost for the hours starting with the de-commitment interval until the interval ERCOT determines that the unit may again be at LSL.”

If (ERCOTDECOMITFLAG =1) AND (De-Commit Startup = 1), THEN

RUCDECOMIT COST = Max (0, Min (Startup Cost Bid, Startup Cost Cap) + Min (0, (LSL/4*LMP)-Min ((Min Energy Cost Cap, Min Energy Cost Bid) * LSL/4)))

New data cut is needed to indicate the intervals in which ERCOT has de-committed a unit to compare to the Resource Plan view, at time of de-commitment (another new data cut), to determine if the unit planned to shut down within the DaRUC 24 hour period. The example demonstrates how the payment will be calculated per the above scenario. The actual data sets received to develop the settlement calculation will drive how the final calculation will look. 

B. Under the Outputs section:

“If ERCOT commits a unit earlier than its self-scheduled commitment start hour or keeps a unit committed beyond its self-scheduled shutdown hour, then the impacted QSE has the option of claiming a make whole payment only for the extra hours committed by ERCOT.  The make whole payment calculation in such instances shall be calculated based on the difference between the unit’s Minimum-energy Cost minus the energy revenues calculated as below.”

Since above section states the” QSE has the option of claiming a make whole payment”, it is assumed to mean the QSE will file a dispute for payment.

C. Under the Detailed Description of DaRUC Process section:
 “If a resource is self-committed to be on-line at the start of the DaRUC 24-hour period and scheduled to go off-line at some time during the 24-hour period, ERCOT may decide to keep the resource on-line and not incur the Start-up Cost but rather incur the Minimum-energy Cost from the hour that the resource was scheduled to go off-line till the hour the resource is no longer required by ERCOT to be on-line.”

If (ERCOTEXTRACOMITFLAG = 1) AND (INTERVAL 1 = Committed), THEN

RUCEXTRACOMIT COST = Min ((Min Energy Cost Cap, Min Energy Cost Bid) * LSL/4)

 
A data cut is needed to indicate committed hours, including the extended hours. The example demonstrates how the payment will be calculated per the above scenario. The actual data sets received to develop the settlement calculation will drive how the final calculation will look. 

D. Under the QSE De-commitment of Resources after DaRUC section:
“Resources committed by ERCOT through the DaRUC process that experience a forced outage after unit synchronization, shall be eligible for pro-rated “make-whole” payments based on costs incurred prior to the forced outage.  Resource gets the hourly minimum energy rate for the hours run.”

If RUCFORCEDOUTAGEFLAG = 1, THEN

RUCFOUT COST = Min ((Min Energy Cost Cap, Min Energy Cost Bid) * LSL/4)+Min (Startup Cost Bid, Startup Cost Cap)

Note: This is a pro-rated Make whole payment.

A data cut is needed to indicate the period of a forced outage.  The example demonstrates how the payment will be calculated per the above scenario. The actual data sets received to develop the settlement calculation will drive how the final calculation will look. 

“If the resource experiences start-up failure which creates a forced outage prior to breaker close it may be compensated for its verifiable actual costs limited to costs which qualify as normal startup, (includes maintenance, labor and fuel) up to the forced outage event.”    

Since the above section states the QSE ”may be compensated for its verifiable costs”, it is assumed to mean the QSE will file a dispute, by submitting verifiable costs, for a make-whole payment equal to the above limitations.
4.1.2.3 Open Issues

The white paper did not address the question of how to allocate Non-RUC hours when there is DaRUC and HaRUC activity on the same unit, in the same operating day.

A proposal for the Make-whole payment calculations for a unit that is committed in both DaRUC and HaRUC processes is as follows:

Step 1. Identify the Non-RUC hours for the DaRUC payment as the hours in which the unit is not committed during either the DaRUC process or any HaRUC process.

Step 2. Calculate DaRUC Make-whole payment as described in Section 4.1.2.1.

Step 3. Calculate HaRUC Make-whole payment assuming there were no Non-RUC hours.

Section 4.2 Day-ahead Reliability Unit Commitment Charges

Section 4.2.1 Descriptions

The DaRUC charge is described in the DaRUC white paper starting with Settlement Rules Section b, which states “Calculate the DaRUC charge for each interval as follows”:

1.
Calculate the hourly payment for each Resource by dividing the total make-whole payment by the number of hours committed.

This is the result of Step a.4 “Calculating DaRUC Make Whole Payments”.  (A DaRUC Make Whole payment for each applicable QSE by hourly interval.

2.
Calculate the total hourly DaRUC payments by summing the payments for each Resource for the hour. 

Sum all QSE DaRUC Make Whole payments by hourly interval to get an hourly ERCOTTOT for DaRUC Make Whole payments.





Interval 1
Interval 2
Interval 3

Resource QSE A:  
$3000.00
$3000.00
$3000.00


Resource QSE B:  
      $0.00
 $ 900.00          $ 900.00


Resource QSE C:  
$2500.00
$2500.00
$2500.00


   ERCOTTOT $:
$5500.00
$6400.00
$6400.00


3. Calculate the Hourly DaRUC Charge for an hour by dividing the total hourly 

payment by the total MWs capacity committed for the hour. 

Calculate the hourly dollar per MW charge that will be used to calculate the charge for a shortfall.





Interval 1
Interval 2
Interval 3

Resource QSE A:  
400 MW
400 MW
400 MW 

Resource QSE B:  
    0 MW
  90 MW
  90 MW 

Resource QSE C:  
360 MW
360 MW
360 MW 

ERCOTTOT MW:
760 MW
850 MW
850 MW

ERCOTTOT $:        $5500.00         $6400.00        $6400.00


ERCOTTOT MW:    760 MW         850 MW        850 MW

     Hourly DaRUC Charge: $7.24/MW    $7.53/MW    $7.53/MW 



4.
For each QSE calculate any QSE capacity shortage equal to the difference between the adjusted load and the lesser of the amount of capacity in the Day-ahead RUC snapshot (adjusted by ERCOT de-commits) or the amount of available QSE capacity in the real time hour.

Calculate the capacity shortfall quantity (MW) for each QSE/hour.

SFQTY = [Load Obligation–MIN((DaRUC Snapshot-DeCommits),Real Time QSE Cap.)] 

5.
Calculate the total shortfall for each hour for all QSEs. 

Sum the QSE specific results from b.4 to find the ERCOTTOT Shortfall MW quantity by hour.

Interval 1
Interval 2
Interval 3

Shortfall QSE A: 
 
100 MW
100 MW
100 MW 

Shortfall QSE B: 
 
  50 MW
  50 MW
  50 MW 

Shortfall QSE C: 
 
    0 MW
    0 MW
  20 MW 

SFERCOTTOT MWqty:
150 MW
150 MW
170 MW

6. QSEs that are short will be charged the lesser of their “short ratio share” of the total DaRUC hourly payments or six (6) times the Hourly DaRUC Charge where  “short ratio share” is the amount a QSE is short in that hour divided by the total that all QSEs are short in that hour.

This has two steps:

First, calculate an hourly Shortfall Ratio Share (SFRS).

For each Shortfall QSE: 
Shortfall QSE MWqty/ERCOTTOT Shortfall MWqty

Interval 1
Interval 2
Interval 3

Shortfall QSE A: 
 
100 MW
100 MW
100 MW 

SFERCOTTOT MW:

150 MW
150 MW
170 MW

SFRS QSE A:


.666667
.666667
.588236

Interval 1
Interval 2
Interval 3

Shortfall QSE B: 
 
  50 MW
  50 MW
  50 MW 

SFERCOTTOT MW:

150 MW
150 MW
170 MW

SFRS QSE B:


.333334
.333334
.294118

Interval 1
Interval 2
Interval 3

Shortfall QSE C: 
 
    0 MW
    0 MW
  20 MW 

SFERCOTTOT MW:

150 MW
150 MW
170 MW

SFRS QSE C:


.000000
.000000
.117647

Second, calculate the actual hourly charge for a Shortfall QSE.  The hourly DaRUC Charge that we developed in b.3 enters the picture again. 

QSE Shortfall DaRUC Charge = MIN [(SFRS * ERCOTTOT DaRUC Make Whole Payments), (6 * Hourly DaRUC Charge*QSE Shortfall MW Quantity)]
7. Any DaRUC Charges not paid for in 5 above will be charged to all QSEs in Load Ratio Share.

This has 4 steps,

Step 1,

SUM all QSE Shortfall DaRUC Charges by interval, from Step b.6, to create an ERCOTOT for Shortfall DaRUC Charges.

Step 2,

Calculate the amount, not paid by the Shortfall QSEs, to be uplifted to LOAD by hour.

Uplift to Load = ERCOTTOT DaRUC Make Whole Payments – ERCOTOT Shortfall DaRUC Charges

Step 3,

Calculate the hourly Load Ratio Share for each QSE:


SUM4 (LTOTQSE) / SUM4 (LTOTERCOT)

Step 4,

Calculate the Load Charge by hour:

Load Charge = LRS * Uplift to Load

Therefore, in the end:

ERCOTTOT DaRUC Make Whole Payments = ERCOTOT Shortfall DaRUC Charges

 + ERCOTTOT Load Uplift Charges

8. ERCOT will calculate and monitor the cost of local congestion for unit commitment based on unconstrained vs. constrained unit commitment of the unit involved.

9. An incentive will be designed into the mitigation for non-competitive units that will be at least 25% above the energy offer caps used to calculate the make whole payments to incentivize self-commitment.

Section 4.2.2 Inputs for Settlements

	ID
	Inputs
	Variable
	Unit of Measure
	Data Source
	Freq.
	Description

	1
	int. ERCOTTOT DaRUC Make Whole Payment
	DARUCMWAMT_ERCOTTOT
	$
	Settlements
	24
	Sum all QSE/Unit DaRUC Make Whole payments by hour.

	2
	int. ERCOTTOT DaRUC Make Whole MW Quantity
	DARUCMWQTY_ERCOTTOT
	MW
	Settlements
	24
	Sum all QSE/Unit DaRUC Make Whole MW Quantities by hour.

	3
	int. Hourly DaRUC Charge
	DARUCHRCHG
	$/MW
	Settlements
	24
	Hourly DaRUC $/MW Charge used in Shortfall DaRUC Charge.

	4
	QSE Load Obligation
	LDOBL
	MW
	MOS
	24
	QSE after-the-fact adjusted metered load, committed capacity sale nominations and bilateral energy sale schedules.

	5
	QSE DaRUC Snapshot
	DARUCSNAP
	MW
	MOS
	24
	Sum of QSE self-committed capacity, capacity de-committed by ERCOT, committed capacity purchase nominations and bilateral energy purchase schedules (all submitted prior to the DaRUC).

	6
	QSE De-Commits
	DECOMMIT
	MW
	MOS
	24
	Capacity taken off-line by either QSE or due to forced outage.

	7
	QSE Real Time Capacity
	RTCAP
	MW
	MOS
	24
	Actual capacity provided in real time.

	8
	int. QSE Shortfall MW Quantity
	DARUCSFQTY
	MW
	Settlements
	24
	Load Obligation–MIN((DaRUC Snapshot-De-Commits),Real Time QSE Cap.)

	9
	int. ERCOTTOT Shortfall MW Quantity
	DARUCSFQTY_ERCOTTOT
	MW
	Settlements
	24
	Sum all QSE Capacity Shortfall quantities in MW. 

	10
	int. QSE Short Ratio Share
	SFRS
	%
	Settlements
	24
	Each QSE’s percentage of total ERCOT DaRUC Shortfall.

	11
	int. QSE Shortfall DaRUC Charge
	DARUCSFAMT
	$
	Settlements
	24
	QSE charge for Capacity shortfall. Shortfall Charge = MIN [(SFRS * ERCOTTOT DaRUC Make Whole Payments), (6 * Hourly DaRUC Charge*QSE Shortfall MW Quantity)]

	12
	int. ERCOTTOT Shortfall DaRUC Charge
	DARUCSFAMT_ERCOTTOT
	$
	Settlements
	24
	Sum all QSE Shortfall DaRUC Charges by hour.

	13
	int. Uplift to Load
	UPTL
	$
	Settlements
	24
	Total dollar amount uplifted to Load.  This is the total dollar amount above the ERCOTTOT Shortfall DaRUC Charge.

	14
	ERCOT Total Load Actual
	LTOTERCOT
	MWh
	Data Ag
	96
	Load Total for ERCOT by interval.

	15
	QSE Load Actual
	LTOTQSE
	MWh
	Data Ag
	96
	Load Total for each QSE by interval.

	16
	int. QSE Load Ratio Share
	LRS
	%
	Settlements
	24
	QSE percentage of Total ERCOT Load

	17
	int. QSE Uplift Charge
	DARUCLAAMT
	$
	Settlements
	24
	QSE charge for DaRUC above Shortfall DaRUC Charge


Section 4.2.3 Settlement Formulas

The DaRUC charge equations below are based on the 3-29-04 TNT approved DaRUC white paper.

DaRUC ShortFall Charge (DARUCSF)

	DARUCSFAMT =
	MIN (SFRS * DARUCMWAMT_ERCOTTOT), (6 * DARUCHRCHG * DARUCSFQTY))


Where:

	SFRS =
	DARUCSFQTY / DARUCSFQTY_ERCOTTOT

	DARUCHRCHG =
	DARUCMWAMT_ERCOTTOT / DARUCMWQTY_ERCOTTOT

	DARUCSFQTY =
	LDOBL – MIN ((DARUCSNAP – SUM (DECOMMIT)), RTCAP)


DaRUC Load Allocation Charge (DARUCLA)

DARUCLAAMT = LRS * DARUCUPTL

Where:

	LRS =
	SUM4(LTOTQSE) / SUM4(LTOTERCOT)

	DARUCUPTL =
	DARUCMWAMT_ERCOTTOT - DARUCSFAMT_ERCOTTOT



DaRUC Charge (DARUCCHG)

DARUCCHGAMT = DARUCSFAMT + DARUCLAAMT

The above variables are defined as follows:

	DARUCCHGAMT =
	Total DARUC Charge to QSE ($) by hour for that QSE

	DARUCHRCHG =
	Hourly DARUC Charge used to calculate DARUC Shortfall Charge to QSE

	DARUCLAAMT =
	Total DARUC Load Allocation Charge to QSE ($) by hour for that QSE

	DARUCMWAMT_ERCOTTOT =
	Sum of DARUC Make Whole Payments to QSE ($) by hour for all QSEs in the market

	DARUCMWQTY_ERCOTTOT =
	Sum of DARUC Make Whole Quantities (MW) by hour for all QSEs in the market

	DARUCSFAMT =
	Total DARUC ShortFall Charge to QSE ($) by hour for that QSE

	DARUCSFAMT_ERCOTTOT =
	Sum of DARUC ShortFall Payments to QSE ($) by hour for all QSEs in the market

	DARUCSFQTY =
	Total DARUC ShortFall Quantity (MW) by hour for that QSE


	DARUCSFQTY_ERCOTTOT =
	Sum of DARUC ShortFall Quantities (MW) by hour for all QSEs in the market


	DARUCSNAP =
	Sum of QSE self-committed capacity, capacity de-committed by ERCOT, committed capacity purchase nominations and bilateral energy purchase schedules (all submitted prior to the DaRUC) by hour for that QSE

	DARUCUPTL =
	Total amount ($) uplifted to Load.

	DECOMMIT =
	Capacity taken off-line by either QSE or due to forced outage by hour for that QSE

	LDOBL =
	QSE after-the-fact adjusted metered load, committed capacity sale nominiations and bilateral energy sale schedules by hour for that QSE

	LRS =
	QSE percentage % of Total ERCOT Load by hour for that QSE

	LTOTERCOT =
	Load Total for ERCOT by 15-minute interval

	LTOTQSE =
	Load Total for each QSE by 15-minute interval

	RTCAP =
	QSE actual capacity provided in real time by hour for that QSE

	SFRS =
	QSE percentage % of Total ERCOT ShortFall by hour for that QSE


Section 5. Hour-ahead Reliability Unit Commitment Settlements

Section 5.1 Hour-ahead Reliability Unit Commitment Payments

See Section 4.1.

Section 5.2 Hour-ahead Reliability Unit Commitment Charges

See Section 4.2.

Section 6. Ancillary Service Settlements

Day-Ahead Ancillary Services (A/S) Market (using Responsive Reserve as an example).  Could have used Regulation Up – RU, Regulation Down – RD or Non-Spin – NS, as well). 

	ID
	Inputs
	Description
	Unit of Measure
	Frequency

	1
	MCPCRS
	Market Clearing Price for Responsive Reserve
	$/MW
	24

	2
	MRSQ
	Market Responsive Reserve Quantity
	MW
	24

	3
	RSQ
	Responsive Reserve Quantity
	MW
	24

	4
	MRRO
	Market Obligated Responsive Reserve Quantity
	MW
	24

	5
	RRO
	Obligated Responsive Reserve Quantity
	MW
	24

	6
	MRRSAQ
	Market Responsive Reserve Self Arranged Quantity
	MW
	24

	7
	RRSAQ
	Responsive Reserve Self Arranged Quantity
	MW
	24

	8
	RRTOT
	Total Obligated Responsive Reserve Quantity
	MW
	24

	9
	RRSAQTOT
	Total Responsive Reserve Self Arranged Quantity
	MW
	24

	10
	PCRRBILLAMT
	Responsive Reserve Service Payment Billable Amount
	$
	24

	11
	PCOOMRRBILLAMT
	OOM Responsive Capacity Billable Amount
	$
	24

	12
	MOOMRSQ
	Market OOM Responsive Reserve Quantity
	MW
	24

	13
	OOMRSQ
	OOM Responsive Reserve Quantity
	MW
	24

	14
	MCPOOMRS
	Market Clearing Price for OOM Responsive Reserve
	$/MW
	24


Payment to the QSEs providing Responsive Reserve = -1 * RSQ_QSE No. * MCPCRS

Note that the formula in white paper does not show “-1*”.

Collection from the QSEs who did not fully self arrange their Responsive Reserve Obligations = -1 * ((PCRRBILLAMT + PCOOMRRBILLAMT) / (RRTOT – RRSAQTOT)) * (RSO_QSE No.  – RRSAQ _ QSE  No.)

Collection from QSEs who did not fully self arrange their Responsive Reserve Obligations = (RRO_QSE No. –  RRSAQ _QSE No.) * MCPCRS [This formula works if ERCOT did not purchase any Responsive Reserves in excess of the total Responsive Reserve Obligations or under purchased Responsive Reserves, as compared to the total Responsive Reserve Obligations.

Scenario Two – Purchased Responsive Reserve for a Second Market (QSE defaulted on its quantity awarded).

Scenario Three – Purchased Responsive Reserve for a Second Market (due to change in forecasted weather conditions)

Scenario Four – ERCOT receives insufficient Responsive Reserve bids to procure required Responsive Reserve.

Scenario Five –  1) Unit offering/providing Responsive Reserve does not work due to congestion

                           2) ERCOT tells provider it cannot work

                           3) Provider has option to provide elsewhere or buy Responsive Reserve from ERCOT

                               a) If original Responsive Reserve sold to ERCOT – NO PAYMENT

                               b) If self provided – NO CREDIT

                            4) New Auction – New Clearing price

                            5) All who buy from ERCOT this Responsive Reserve pay the weighted average of the two auctions



    using the Protocols and then using the proposed Texas Nodal Market:

The methodology to pay QSEs providing Responsive Reserve under this Scenario does not exist under the current Protocols.

Payment to the QSEs providing Responsive Reserve under this Scenario = RSQ_QSE No. * MCPCRS (weighted average of the two auctions)

Collection from QSEs who did not fully self arrange their Responsive Reserve Obligations under this Scenario  = (RRO_QSE No. – RRSAQ _QSE No.) * MCPCRS (weighted average of the two auctions)

Section 7. Appendices

1. Energy Settlement Examples with ADAM
2. DaRUC (HaRUC) Make-Whole Payment Examples
3. DaRUC (HaRUC) Charge Example
PAGE  
20

