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1 Credit Exposure Calculation – DAM Energy Bids
Please note that this section has been updated to incorporate the changes to the bid curve calculation contained in NPRR323.  NPRR323 adjusts the credit exposure of an Energy Bid curve-type to be at that price/quantity pair to produces the maximum possible credit exposure, rather than the exposure for the entire bid area. An illustration of this concept is provided below. 
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1.1 DAM Energy Only Bid as single price and quantity.

1. If price  <=  0,  then, 

Credit Exposure = 0 

2. If price  >  dth % DA_SPP,  then,  

Credit Exposure = quantity*(dth %DA_SPP + e1*(price- dth %DA_SPP ))

3. If 0 < price <= dth % DA_SPP,  then,

Credit Exposure = quantity* price
1.2 DAM Energy Only Bid as curve 

The submitted Bid curve is monotonically non-increasing, i.e. successive prices on the curve must be less than or equal to the previous price on the curve.

Credit exposure calculation is performed only for the portion of the curve where the price  >= 0 If price  <=  0. 

1. Determine the price to be used for credit exposure calculation for each point on the Energy Bid curve as per the following:

a. If price  >  dth % DA_SPP,   then,

CreditPrice = dth %DA_SPP + e1*(price- dth %DA_SPP )

b. If 0 < price  <=  dth % DA_SPP,  then,

CreditPrice = price
2. The modified Energy Bid Curve (prices modified by above step and only for purpose of credit exposure calculation) is treated as a set of line segments (between point k and k+1) and the maximum credit exposure for each line segment is determined as per the following:

a. If the line segment is horizontal or vertical, then the credit exposure is:

Credit Exposure(k to k+1) = quantity(k+1)* CreditPrice(k+1)
b. Otherwise, based on the slope and intercept of this line segment (between k and k+1), calculate the quantity where the maximum credit exposure will occur as:

 quantitymax = 0.5 *

(CreditPrice(k)* quantity(k+1) - CreditPrice(k+1)* quantity(k))  / (CreditPrice(k) - CreditPrice(k+1))
c. If quantity(k) <= quantitymax  <=  quantity(k+1),  then, 

Credit Exposure(k to k+1) = 0.25 *

(CreditPrice(k)* quantity(k+1) - CreditPrice(k+1)* quantity(k)) *

(CreditPrice(k)* quantity(k+1) - CreditPrice(k+1)* quantity(k)) /

((CreditPrice(k) - CreditPrice(k+1))*( quantity(k+1) - quantity(k)))
d. Otherwise,

Credit Exposure(k to k+1) = CreditPrice(k+1)* quantity(k+1) 

3. The maximum credit exposure for the entire Energy Bid Curve is the maximum of the  credit exposure calculated for the individual line segments as:

4. Maximum Credit Exposure for Energy Only Bid Curve = 
MAX (Credit Exposure(1 to 2), … Credit Exposure(k to k+1), ….)

2 Credit Exposure Calculation – DAM Energy Offers

2.1 Checks

1.
Make the first (Q,P) pair as (q0,p0) = (0,p1) 


where p1 = price of the first submitted price from (q1,p1)

1. If abs(q1-q0) < 0.01, then ignore the first segment for credit check.

2. For a line segment, if abs[q(i+1)-q(i)) < 0.01, then consider it as vertical line segment. No area under curve, no credit check required. Proceed to next line segment.

2.2 Credit Exposure for a Line Segment

First pair 
= (q(i), p(i))

Second pair
= (q(i+1), p(i+1))

B = 
[q(i+1)-q(i)] * 90% [the Hrly diff of RT-SPP-DA-SPP)] * e3

IF

[p(i) <= ath%DA-SPP]
//Figures 3,4,5,6

THEN





q(a) = q(i+1)



IF

[p(i+1) > ath%DA-SPP]
//Figures 5,6



THEN

Calculate intercept q(a)



IF 

[bth%DA-SPP > 0]



THEN 

A = - ( (q(a)-q(i)) * bth%DA-SPP * e2)

   
ELSE

A = -((q(a)-q(i)) * bth%DA-SPP)

ELSE

A = 0



//Figures 7,8

Credit Exposure = A+B

Also see Figures 3-8 for visual interpretation of the Credit Exposure calculation.
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Figure 3 – Credit Exposure Calculation (Energy Offers) – Positive ath Percentile above the Line Segment
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Figure 4 – Credit Exposure Calculation (Energy Offers) – Negative ath Percentile above the Line Segment
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Figure 5 – Credit Exposure Calculation (Energy Offers) – Positive ath Percentile intercepting the Line Segment
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Figure 6 – Credit Exposure Calculation (Energy Offers) – Negative ath Percentile intercepting the Line Segment
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Figure 7 – Credit Exposure Calculation (Energy Offers) – Positive ath Percentile below the Line Segment
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Figure 8 – Credit Exposure Calculation (Energy Offers) – Negative ath Percentile below the Line Segment

3 Credit Exposure Calculation – Three-Part Offers

3.1 Checks

1.
Make the first (Q,P) pair as (q0,p0) = (0,p1) 


where p1 = price of the first submitted price from (q1,p1)

3. If abs(q1-q0) < 0.01, then ignore the first segment for credit check.

4. For a line segment, if abs[q(i+1)-q(i)) < 0.01, then consider it as vertical line segment. No area under curve, no credit check required. Proceed to next line segment.

3.2 Credit Exposure Calculation

The Credit Exposure calculation for a Three-Part offer is calculated by identifying the target line segment first. 

The target line segment is one of the following line segments – 

(a) The last segment of the Three-Part offer curve, if yth percentile is above or below the offer curve, or

(b) The segment of the Three-Part offer curve that is intercepting the yth percentile.

Target Segment first pair 

= (q(i), p(i))

Target Segment second pair

= (q(i+1), p(i+1))

IF

[p(i) <= yth%DA-SPP]
//Figures 9,10,11,12

THEN





q(y) = q(i+1)



IF

[p(i+1) > yth%DA-SPP]
//Figures 11,12



THEN

Calculate intercept q(y)



Credit Exposure = - [q(y) * (zth%DA-SPP)]

ELSE

Credit Exposure = 0


//Figures 13,14

Also see Figures 9-14 for visual interpretation of the Credit Exposure calculation.
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Figure 9 – Credit Exposure Calculation (Three-Part Offers) – Positive yth Percentile above the Line Segment
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Figure 10 – Credit Exposure Calculation (Three-Part Offers) – Negative yth Percentile above the Line Segment
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Figure 11 – Credit Exposure Calculation (Three-Part Offers) – Positive yth Percentile intercepting the Line Segment
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Figure 12 – Credit Exposure Calculation (Three-Part Offers) – Negative yth Percentile intercepting the Line Segment
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Figure 13 – Credit Exposure Calculation (Three-Part Offers) – Positive yth Percentile below the Line Segment
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Figure 14 – Credit Exposure Calculation (Three-Part Offers) – Negative yth Percentile below the Line Segment

4 Credit Exposure Calculation – PTP Obligation Bids

4.1 PTP Obligation bid credit exposure rule 

Supporting ERCOT Protocols, Section 4.4.10, with regard to PTP Obligation bid exposure calculation only


4.1.1 PTP Obligation Bids: Validation rules for Insert/Update or running Phase 2 Validation 

	Validation Rule Description
	Validation at time of submission
	Validation in Phase 2

	Cannot exceed the credit limit based on credit exposure calculation for each hour: 

If  PTP_PRICE  is negative  then consider PTP_PRICE as zero  for credit exposure calculations i.e PTP_PRICE=0

 

Default Credit Exposure=

 PTP_MW*(max(0,PTP_PRICE) + uth%)

Where,

PTP_MW= PTP Bid MW for given hour

PTP_PRICE= PTP Bid Price ($/MWHr) for given hour

uth%=uth percentile of the hourly positive(>0) price differences between the source Real-Time SPP minus the sink Real-Time SPP over the previous 30 days for the given hour.

In addition if a QSE qualifies, the Default Credit Exposure is further reduces as described below:

Credit Exposure Reduction by netting out CRRs with PTPs: If, at a counterparty, the total CRR is greater than or equal to total MW of all PTP  for a given hour and the same source/sink  combination, then the credit exposure reduction is: 

Credit Exposure Reduction (complete netting)= 0.9*PTP_MW*max(0,PTP_PRICE)

However, if the total CRRs minus the total MW of PTP is greater than zero but is less than the submitted MW of the new submitted PTP, then the credit exposure reduction is:

Credit Exposure Reduction (partial netting)= 0.9[or DerationFactor, if different]*REMAINING_CRR_MW*max(0,PTP_PRICE)

Where,

REMAINING_CRR_MW=Total CRR MW – Total PTP MW for given hour and same combination of source/sink

The final credit exposure will be

Final Credit Exposure = Default Credit Exposure – Credit Exposure Reduction(for qualified QSEs)
	Enforce rule only in  post phase2 
	Yes


4.1.2 PTP Obligation Bids: Validation rules for Cancel regarding credit exposure

	Validation Rule Description

	On cancellation, the credit exposure previously subtracted from the counterparties credit limit must be undone upon successful cancellation. Cannot exceed the credit limit based on credit exposure calculation for each hour: 


4.1.3 PTP Obligation Bids: Eligibility for Credit Exposure Reduction on a QSE basis

A flag indicating eligibility for additional Credit Exposure Reduction on a QSE level will be maintained. 

4.1.4 PTP Obligation Bids: Maintenance of CRR ownership at counterparty level

Net CRR ownership from the CRR system on a MW basis will be maintained at an hourly and unique source/sink combination. For each PTP Bid submission/cancel, the PTP MW on an hourly basis and given source/sink combination will be compared with the Net CRR to see if full or partial reduction of credit exposure due to CRR netting can be applied.

5 Credit Exposure Calculation – PTP Obligation Bids with Links to an Option
5.1 PTP Obligation bid credit exposure rule 

Supporting ERCOT Protocols, Section 4.4.10, with regard to PTP Obligation Bids with Links to an Option bid exposure calculation only


5.1.1 PTP Obligation Bids: Validation rules for Insert/Update or running Phase 2 Validation 

	Validation Rule Description
	Validation at time of submission
	Validation in Phase 2

	Cannot exceed the credit limit based on credit exposure calculation for each hour: 

If  PTP_PRICE  is negative  then consider PTP_PRICE as zero  for credit exposure calculations i.e PTP_PRICE=0

 

Default Credit Exposure=

 PTP_MW*(max(0,PTP_PRICE) 

Where,

PTP_MW= PTP Bid MW for given hour

PTP_PRICE= PTP Bid Price ($/MWHr) for given hour

Credit Exposure Reduction by netting out CRRs with PTPs: If, at a counterparty, the total CRR is greater than or equal to total MW of all PTP  for a given hour and the same source/sink  combination, then the credit exposure reduction is: 

Credit Exposure Reduction (complete netting)= 0.9*PTP_MW*max(0,PTP_PRICE)

However, if the total CRRs minus the total MW of PTP is greater than zero but is less than the submitted MW of the new submitted PTP, then the credit exposure reduction is:

Credit Exposure Reduction (partial netting)= 0.9[or DerationFactor, if different]*REMAINING_CRR_MW*max(0,PTP_PRICE)

Where,

REMAINING_CRR_MW=Total CRR MW – Total PTP MW for given hour and same combination of source/sink

The final credit exposure will be

Final Credit Exposure = Default Credit Exposure – Credit Exposure Reduction(for qualified QSEs)
	Enforce rule only in  post phase2 
	Yes


5.1.2 PTP Obligation Bids: Validation rules for Cancel regarding credit exposure

	Validation Rule Description

	On cancellation, the credit exposure previously subtracted from the counterparties credit limit must be undone upon successful cancellation. Cannot exceed the credit limit based on credit exposure calculation for each hour: 


5.1.3 PTP Obligation Bids: Maintenance of CRR ownership at counterparty level

Net CRR ownership from the CRR system on a MW basis will be maintained at an hourly and unique source/sink combination. For each PTP Bid submission/cancel, the PTP MW on an hourly basis and given source/sink combination will be compared with the Net CRR to see if full or partial reduction of credit exposure due to CRR netting can be applied.

6 Credit Exposure Calculation – AS Not self-arranged

Credit Exposure = 
[Q * tth%(DAM-AS-MCPC)]

7 Credit Parameter Values
Credit parameter values are posted on the ERCOT public website at the link:

http://www.ercot.com/content/mktinfo/dam/kd/Procedures%20for%20Setting%20Nodal%20DAM%20Credit%20Requirement%20Paramete.doc 
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	Revisions to the Credit Formulas and Detail Whitepaper for the Day-Ahead Market shall be approved by the Technical Advisory Committee (TAC). 


Bid Price ($/MW)





Quantity (MW)





NPRR323 implementation – maximum possible credit exposure.
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