NPRR 667
Settlement Issue:  PFR/FFR and Equivalency Ratios

NPRR 667 creates a separate PFRS and FFRS responsibility for each QSE, and allows self-arrangement and substitutability of FFR for PFR (but not the opposite, to obey the maximum FFR procurement constraints.)  

Additionally, NPRR 667 suggests that the MCPC for FFRS should be a multiple of the PFRS price, determined by the equivalency ratio currently in effect.  This is a separate but compounding issue with respect to the settlement issue addressed in this paper.  

Section 4.6.4.2.3 and Section 4.6.4.2.4, Primary Frequency Response Service (PFRS) Charge and Fast Frequency Response Service (FFRS) Charge establish charges for each QSE with a responsibility for both products.   

When self- arranging a FFRS obligation with PFRS, a QSE will effectively over-supply their PFRS obligation and receive a credit (Negative Charge, or payment governed by 4.6.4.2.3) based upon their PFRS obligation and the MCPC for PFRS.  

4.6.4.2.3 Primary Frequency Response Service (PFRS) Charge

DAPFRSQ q
=
DAPFRSO q – DASAPFRSQ q
Where

	DAPFRSQ q
	MW
	Day-Ahead PFRS Quantity per QSE—The portion of QSE q’s Day-Ahead PFRS Ancillary Service Obligation that is not self-arranged, for the hour.

	DAPFRSO q
	MW
	Day-Ahead PFRS Obligation per QSE—The PFRS capacity obligation for QSE q for the DAM for the hour. 

	DASAPFRSQ q
	MW
	Day-Ahead Self-Arranged PFRS Quantity per QSE—The self-arranged PFRS quantity submitted by QSE q before 1000 in the Day-Ahead.


For the purpose of this example, let’s assume that a QSE over-subscribes to its Day-Ahead PFRS Obligation with the intent of satisfying an FFRS obligation. 
 DAPFRSQ q
=
DAPFRSO q – DASAPFRSQ q

    -50MW

= 
          100MW    - 

150MW
Settlement for PFR would be governed by the Equation below:  

4.6.4.2.3 Primary Frequency Response Service (PFRS) Charge

DAPFRSAMT q
=
DAPFRSPR * DAPFRSQ q

	DAPFRSPR
	$/MW per hour
	Day-Ahead PFRS Price—The Day-Ahead PFRS price for the hour.

	DAPFRSQ q
	MW
	Day-Ahead PFRS Quantity per QSE—The portion of QSE q’s Day-Ahead PFRS Ancillary Service Obligation that is not self-arranged, for the hour.


Continuing the example from above, the DAPFRSQq would be negative as a result of the QSE’s PFRS provision above its obligation with the intent to satisfy an FFRS obligation.  The negative quantity, times the Day-ahead PFRS Price would generate a payment to the QSE.  

DAPFRSAMT q
=
DAPFRSPR * DAPFRSQ q

 
 
$-250,000

    = 
$5000 * -50MW

For the moment, let’s assume scarcity of PFRS drives prices to $5000.  While this is an extreme example, it is important to illustrate the impact of the equivalency ratio and the PFRS/FFRS MCPC dependency.  

The QSE oversupplying to their PFRS obligation receives a payment from the charge equation 4.6.4.2.3 intended to offset the charge associated with their FFRS obligation, which has been satisfied.  

Moving to the 4.6.4.2.4, Fast Frequency Response Service (FFRS) Charge, we have a similar equation:  

DAFFRSQ q
=
DAFFRSO q – DASAFFRSQ q
	DAFFRSQ q
	MW
	Day-Ahead FFRS Quantity per QSE—The portion of QSE q’s Day-Ahead FFRS Ancillary Service Obligation that is not self-arranged, for the hour.

	DAFFRSO q
	MW
	Day-Ahead FFRS Obligation per QSE—The FFRS capacity obligation for QSE q for the DAM for the hour. 

	DASAFFRSQ q
	MW
	Day-Ahead Self-Arranged FFRS Quantity per QSE—The self-arranged FFRS quantity submitted by QSE q before 1000 in the Day-Ahead.


Since the FFRS, in this example, is not self-supplied (rather, substituted with PFRS,)  the QSE will still receive a charge for the entirety of their obligation.  

Carrying the previous example forward once more,

DAFFRSQ q
=
DAFFRSO q – DASAFFRSQ q

25

= 

25
-
0

The Day-Ahead Price for FFRS, however, is dependent upon the clearing price of PFRS, which, for illustration, we assumed to be $5,000 / MW.  Applying an equivalency ratio of 2 would bring the FFRS price above VOLL.  NPRR 667 suggests that FFRS has a cap at VOLL, creating an FFRS MCPC of $9,000.  

DAFFRSAMT q
=
DAFFRSPR * DAFFRSQ q
	DAFFRSAMT q
	$
	Day-Ahead FFRS Amount per QSE—QSE q’s share of the DAM cost for FFRS, for the hour.

	DAFFRSPR
	$/MW per hour
	Day-Ahead FFRS Price—The Day-Ahead FFRS price for the hour.

	DAFFRSQ q
	MW
	Day-Ahead FFRS Quantity per QSE—The portion of QSE q’s Day-Ahead FFRS Ancillary Service Obligation that is not self-arranged, for the hour.


 $225,000

 =

$9,000 * 25MW

Note there is a difference between payments and charges, where the QSE over-subscribing to its PFRS obligation receives a negative charge (payment) of $250,000 for PFRS provision and a charge for its FFRS obligation of $225,000.  In this example, albeit extreme, the cash flows in and out are not equal.  Luminant suggests that regardless of how the stakeholder community accepts or modifies the relationship between the MCPC of FFRS/PFRS and the equivalency ratio, the settlement equations, as written, do not work as desired.  
Luminant offered proposed edits that consider PFRS and FFRS in the same calculation, as shown below:  
4.6.4.2.3
Primary Frequency Response Service (PFRS) Charge

Each QSE shall pay to ERCOT a PFRS charge for each hour as follows:

DAPFRSAMT q
=
DAPFRSPR * (DAPFRSQ q+ ERFFRS *DAFFRSQ q)
Where:

DAPFRSPR
= 
(-1) * PCPFRSAMTTOT / DAPFRSQTOT

PCPFRSAMTTOT

=
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