NPRR430 (NPRR357 Corrections and Clarification to Collateral Requirements for CRR Auctions) CRR credit design supplement 
Per the NPRR: Prior to the CRR Auction, ERCOT will conduct a two-part pre-auction screening process. First, if the Counter-Party’s CRR Auction credit limit is greater than that Counter-Party’s credit exposure as defined below, then the Counter-Party’s CRR Auction credit limit will not be a binding constraint as the CRR Auction is solved.  Second, for each CRR Account Holder of a Counter-Party, if the CRR Account Holder’s self-imposed credit limit is greater than that CRR Account Holder’s credit exposure as defined below, then the CRR Account Holder’s self-imposed credit limit will likewise not be a binding constraint as the CRR Auction is solved. The implementation requirements for this NPRR are to-be-determined.  It may be that in such a scenario the CRR staff will manually adjust and pass to the CRR Auction engine an extremely high credit limit, such that the budget constraint could never be binding, as a way for the CRR Auction Engine to “ignore” the credit constraints in the optimization. 
1. The decisions to enforce or ignore the credit constraints in auction optimization process is listed below:

	            Scenario
	Pre-auction Screening results for
	Enforce/Ignore credit constraints in auction optimization process

	
	CP
	CRRAH
	CP
	CRRAH

	1
	Fail
	Fail
	Enforce
	Enforce

	2
	Fail
	Pass
	Enforce
	Ignore

	3
	Pass
	Fail
	Ignore
	Enforce

	4
	Pass
	Pass
	Ignore
	Ignore


The calculated exposure for the pre-auction screening for each CRR Account Holder is the sum of the credit exposure for PTP Obligation bids, PTP Obligation offers, and PTP Option bids for that CRR Account Holder, including the A and M values.  The calculated exposure for the pre-auction screening for each Counter-Party is the sum of the credit exposure for PTP Obligation bids, PTP Obligation offers, and PTP Option bids for that Counter-Party.  PTP Option offers have zero credit exposure. Separately, for PTP Obligation bids, PTP Obligation offers, and PTP Option bids each, for each source/sink Settlement Point combination, the credit exposure will use the bid price and MW quantity that produces the maximum credit exposure that could result from the auction for that source/sink Settlement Point combination.

The ERCOT Board-approved values for A and M, as referenced in Nodal Protocols Section 7.5.5.3(1)(a)(iii), are currently set at $.75/MWh and 0, respectively.

Suppose a Counter-party CP has two Account Holders CRRAH1, CRRAH2. These two Account Holders submited buy bids (obligation) with the same source/sink path, Time of Use, month(s).  
CRRAH1:

	
	Price ($/MW)
	Quantity (MW)

	Bid 1
	10
	1

	Bid 2
	15
	1


CRRAH2:

	
	Price ($/MW)
	Quantity (MW)

	Bid 1
	5
	1


`
2. Methodology to calculate each CRR account holder’s credit exposure:

CEo,a = CEOBLBIDo,a  + CEOPTBIDo,a +  CEOBLOFFERo,a 
 CEOBLBIDo,a  = max [QOBLB(j,k),o,t,d,z,i * (max(Pbid,(j,k),o,t,d,z,i,0) +

 M*(max(Pbid,(j,k),o,t,d,z,i,0)) + A), QOBLB(j,k),o,t,d,z,i+1 * (max(Pbid,(j,k),o,t,d,z,i+1,0) +

 M*(max(Pbid,(j,k),o,t,d,z,i+1,0)) + A), …, QOBLB(j,k),c,t,d,z,i=R * (max(Pbid,(j,k),c,t,d,z,i=R,0) +

 M*(max(Pbid,(j,k),o,t,d,z,i=R,0)) + A)];

The CRR account holder’s original obligation bids (Pm,Qm) are sorted in the descending order of Pr, such that  Pr+1 <=Pr <= Pr-1 (2<=r<=R+1).

Rearrange the bids as (Pbid,(j,k),o,t,d,z,i, QOBLB(j,k),o,t,d,z,i ) such that, Pbid,(j,k),o,t,d,z,i = Pm , Pbid,(j,k),o,t,d,z,i+1 <=Pbid,(j,k),o,t,d,z,i <=Pbid,(j,k),o,t,d,z,i-1  and QOBLB(j,k),o,t,d,z,i = [image: image2.png]


 
CEOBLOFFERo,a =  max[QOBLO(j,k),o,t,d,z,i * (-1*min(Poffer,(j,k),o,t,d,z,i,0)), QOBLO(j,k),o,t,d,z,i+1 * (-1*min(Poffer,(j,k),o,t,d,z,i+1,0)), …, QOBLO(j,k),o,t,d,z,i=N * (-1*min(Poffer,(j,k),o,t,d,z,i=N,0))];

The CRR account holder’s original obligation offers (Pn,Qn) are sorted in the ascending order of Pn, such that  Pn-1 <=Pn <= Pn+1 (2<=n<=N+1).

Rearrange the offers as (Poffer,(j,k),o,t,d,z,i, QOBLB(j,k),o,t,d,z,i ) such that, Poffer,(j,k),o,t,d,z,i = Pn, Poffer,(j,k),o,t,d,z,i-1 <=Poffer,(j,k),o,t,d,z,i <=Pbid,(j,k),o,t,d,z,i+1  and QOBLB(j,k),o,t,d,z,i = [image: image4.png]2nei Q.




CEOPTBIDo,a = max [QOPTB(j,k),o,t,d,z,i * Pbid,(j,k),o,t,d,z,i, QOPTB(j,k),o,t,d,z,i+1 * Pbid,(j,k),o,t,d,z,i+1, …, QOPTB(j,k),o,t,d,z,i=G * Pbid,(j,k),o,t,d,z,i=G];

The CRR account holder’s original option bids (Pg,Qg) are sorted in the descending order of Pg, such that  Pg+1 <=Pg <= Pg-1 (2<=g<=G+1).

Rearrange the bids as (Pbid,(j,k),o,t,d,z,i, QOBLB(j,k),o,t,d,z,i ) such that, Pbid,(j,k),o,t,d,z,i = Pg , Pbid,(j,k),o,t,d,z,i+1 <=Pbid,(j,k),o,t,d,z,i <=Pbid,(j,k),o,t,d,z,i-1  and QOBLB(j,k),o,t,d,z,i = [image: image6.png]
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Figure 1 – Credit Exposure Calculation for CRRAH1
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Figure 2 – Credit Exposure Calculation for CRRAH2

After arrangement of CRRAH1’s bids, the calculated max credit exposure is 
max[1 * (max (15, 0) +0.75), 2 * (max (10, 0) +0.75)] = $21.50, which is area of the rectangular under price $10/MW, as shown in Figure 1. Also Figure 2 shows the max credit exposure for CRRAH2 is max[1 * (max (5, 0) +0.75)] = $5.75. Therefore CEOBLBIDCRRAH1 =21.5, CEOBLBIDCRRAH2 =5.75.
The calulation of CEOPTBIDo,a and  CEOBLOFFERo,a is similar to the process above.
3. Methodology to calculate each Counter Party’s credit exposure:

CEc,a = CEOBLBIDc,a  + CEOPTBIDc,a +  CEOBLOFFERc,a 
 CEOBLBIDc,a  = max [QOBLB(j,k),c,t,d,z,i * (max(Pbid,(j,k),c,t,d,z,i,0) +

 M*(max(Pbid,(j,k),o,t,d,z,i,0)) + A), QOBLB(j,k),c,t,d,z,i+1 * (max(Pbid,(j,k),c,t,d,z,i+1,0) +

 M*(max(Pbid,(j,k),o,t,d,z,i+1,0)) + A), …, QOBLB(j,k),c,t,d,z,i=R’ * (max(Pbid,(j,k),c,t,d,z,i=R’,0) +

 M*(max(Pbid,(j,k),o,t,d,z,i=R’,0)) + A)];

The Counter Party’s original obligation bids (Pr’,Qr’) are sorted in the descending order of Pr’, such that  Pr’+1 <=Pr’ <= Pr’-1 (2<=r’<=R’+1).

Rearrange the bids as (Pbid,(j,k),c,t,d,z,i, QOBLB(j,k),c,t,d,z,i ) such that, Pbid,(j,k),c,t,d,z,i = Pr’ , Pbid,(j,k),c,t,d,z,i+1 <=Pbid,(j,k),c,t,d,z,i <=Pbid,(j,k),c,t,d,z,i-1  and QOBLB(j,k),c,t,d,z,i = [image: image10.png]


 
CEOBLOFFERc,a =  max[QOBLO(j,k),c,t,d,z,i * (-1*min(Poffer,(j,k),c,t,d,z,i,0)), QOBLO(j,k),c,t,d,z,i+1 * (-1*min(Poffer,(j,k),c,t,d,z,i+1,0)), …, QOBLO(j,k),c,t,d,z,i=N’ * (-1*min(Poffer,(j,k),c,t,d,z,i=N’,0))];

The Counter Party’s original obligation offers (Pn’,Qn’) are sorted in the ascending order of Pn’, such that  Pn’-1 <=Pn’ <= Pn’+1 (2<=n’<=N’+1).

Rearrange the offers as (Poffer,(j,k),c,t,d,z,i, QOBLB(j,k),o,t,d,z,i ) such that, Poffer,(j,k),c,t,d,z,i = Pn’, Poffer,(j,k),c,t,d,z,i-1 <=Poffer,(j,k),c,t,d,z,i <=Pbid,(j,k),c,t,d,z,i+1  and QOBLB(j,k),c,t,d,z,i = [image: image12.png]



CEOPTBIDc,a = max [QOPTB(j,k),c,t,d,z,i * Pbid,(j,k),c,t,d,z,i, QOPTB(j,k),c,t,d,z,i+1 * Pbid,(j,k),c,t,d,z,i+1, …, QOPTB(j,k),c,t,d,z,i=G’ * Pbid,(j,k),c,t,d,z,i=G’];

The Counter Party’s original option bids (Pg’,Qg’) are sorted in the descending order of Pg’, such that  Pg’+1 <=Pg’ <= Pg’-1 (2<=g’<=G+1).

Rearrange the bids as (Pbid,(j,k),c,t,d,z,i, QOBLB(j,k),c,t,d,z,i ) such that, Pbid,(j,k),c,t,d,z,i = Pg’ , Pbid,(j,k),c,t,d,z,i+1 <=Pbid,(j,k),c,t,d,z,i <=Pbid,(j,k),c,t,d,z,i-1  and QOBLB(j,k),c,t,d,z,i = [image: image14.png]


 
Note: CEc,a  is not always equal to [image: image16.png]>, CE_,
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Figure 3 – Credit Exposure Calculation for Counter-Party CP

After arrangement of all the bids of Counter-Party CP, the calculated max credit exposure is max[1 * (max (15, 0) +0.75), 2 * (max (10, 0) +0.75), 3 * (max (5, 0) +0.75)] = $21.50, as shown in Figure 3.  Therefore CEOBLBIDCP =$21.50.
The above variables are defined as follows:

	Variable
	Unit
	Description

	CEc,a
	$
	Credit Exposure for a Counter-Party for an auction — The calculated potential credit exposure for all CRRs that may be awarded to CRR Account Holders that belong to a Counter-Party.

	CEo,a
	$
	Credit Exposure for a CRR Account Holder for an auction — The calculated potential credit exposure for all CRRs that may be awarded to a CRR Account Holder.

	CEOBLBIDo,a
	$
	Credit Exposure for PTP Obligations Bid for a CRR Account Holder for an auction.

	CEOPTBIDo,a
	$
	Credit Exposure for PTP Options Bid for a CRR Account Holder for an auction.

	CEOBLOFFERo,a
	$
	Credit Exposure for PTP Obligations Offered for a CRR Account Holder for an auction.

	CEOBLBIDc,a
	$
	Credit Exposure for PTP Obligations Bid for a Counter-Party for an auction.

	CEOPTBIDc,a
	$
	Credit Exposure for PTP Options Bid for a Counter-Party for an auction.

	CEOBLOFFERc,a
	$
	Credit Exposure for PTP Obligations Offered for a Counter-Party for an auction.

	Pbid,(j,k),o,t,d,z,i
	$/MW

per hour
	Bid price for PTP Bid for Hedge Type for a CRR Account Holder for a Time Of Use block, for the delivery month per a source and sink pair

	Poffer,(j,k),o,t,d,z,i
	$/MW

per hour
	Offer price for PTP Offer for Hedge Type for a CRR Account Holder for a Time Of Use block, for the delivery month per a source and sink pair.

	QOBLB (j,k),o,t,d,z,i
	MWh
	The maximum quantity for PTP Obligations Bid that can be awarded if the clearing price is Pbid,(j,k),o,t,d,z,i ,  for a CRR Account Holder for a Time Of Use block, for the delivery month per a source and sink pair.

	QOPTB(j,k),o,t,d,z,i
	MWh
	The maximum quantity for PTP Options Bid that can be awarded if the clearing price is Pbid,(j,k),o,t,d,z,i , for a CRR Account Holder for a Time Of Use block, for the delivery month per a source and sink pair. 

	QOBLO(j,k),o,t,d,z
	MWh
	The maximum quantity for PTP Obligations Offer that can be awarded if the clearing price is Poffer,(j,k),o,t,d,z,i ,   for a CRR Account Holder for a Time Of Use block, for a delivery month per a source and sink pair.

	Pbid,(j,k),c,t,d,z,i
	$/MW

per hour
	Bid price for PTP Bid for Hedge Type for a Counter-Party for a Time Of Use block, for the delivery month per a source and sink pair 

	Poffer,(j,k),c,t,d,z,i
	$/MW

per hour
	Offer price for PTP Offer for Hedge Type for a Counter-Party for a Time Of Use block, for the delivery month per a source and sink pair.

	QOBLB (j,k),c,t,d,z,i
	MWh
	The maximum quantity for PTP Obligations Bid that can be awarded if the clearing price is Pbid,(j,k),c,t,d,z,i , for a Counter-Party for a Time Of Use block, for the delivery month per a source and sink pair. 

	QOPTB(j,k),c,t,d,z,i
	MWh
	The maximum quantity for PTP Options Bid that can be awarded if the clearing price is Pbid,(j,k),c,t,d,z,i , for a Counter-Party for a Time Of Use block, for the delivery month per a source and sink pair.

	QOBLO(j,k),o,t,d,z
	MWh
	The maximum quantity for PTP Obligations Offer that can be awarded if the clearing price is Poffer,(j,k),c,t,d,z,i ,  for a Counter-Party for a Time Of Use block, for a delivery month per a source and sink pair.

	A
	$/MW

per hour
	Adder per TAC-recommended and ERCOT Board-approved value and/or procedure.

	M
	None
	Multiplier per TAC-recommended and ERCOT Board-approved value and/or procedure.

	a
	None
	A CRR Auction.

	bid
	None
	A PTP Bid.

	offer
	None
	A PTP Offer.

	i
	None
	The index of a PTP Bid/Offer for a CRR Account Holder.

	d
	None
	Delivery Month.

	j
	None
	A source settlement point.

	k
	None
	A sink settlement point.

	t
	none
	TOU block.

	o
	none
	A CRR Account Holder.

	c
	none
	A Counter-Party.

	z
	none
	CRR Type (i.e. Obligation or Option).

	r
	none
	The index of a PTP Obligation Bid for a CRR Account Holder.

	R
	none
	Total number of PTP Obligation Bids for a CRR Account Holder.

	n
	none
	The index of a PTP Obligation Offer for a CRR Account Holder.

	N
	none
	Total number of PTP Obligation Offers for a CRR Account Holder.

	g
	none
	The index of a PTP Option Bid for a CRR Account Holder.

	G
	none
	Total number of PTP Option Bids for a CRR Account Holder.

	m’
	none
	The index of a PTP Obligation Bid for a Counter-Party.

	R’
	none
	Total number of PTP Obligation Bids for a Counter-Party.

	r’
	none
	The index of a PTP Obligation Offer for a Counter-Party.

	N’
	none
	Total number of PTP Obligation Offers for a Counter-Party.

	g’
	none
	The index of a PTP Option Bid for a Counter-Party.

	G’
	none
	Total number of PTP Option Bids for a Counter-Party.
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