Nodal Protocol Revision Request


	NPRR Number
	134
	NPRR Title
	Section 7 Cleanup

	Date Posted
	June 5, 2008

	
	

	Protocol Sections Requiring Revision
	7.7.3, Allocation of McCamey Flowgate Rights (MCFRIs)

7.9.1.4, Payments for FGR Settled in DAM

7.9.2.4, Payments for FGR Settled in Real-Time

7.9.1.5, Payments and Charges for PTP Obligations with Refund Settled in DAM

7.9.1.6, Payments for PTP Options with Refund Settled in DAM

7.9.2.3, Payments for NOIE PTP Options with Refund Settled in Real-Time

7.9.2.5, Payments and Charges for PTP Obligations with Refund in Real-Time

	Revision Description
	This Nodal Protocol Revision Request (NPRR) adds clarifications to the variables that are used in settling McCamey flowgates.  This NPRR proposes corrections to flowgate formulae and clarifying variables and subscripts.  The NPRR also proposes revisions that streamline the OBLRACT and OPTRACT calculations, but maintain the intent of the original calculations.  With this revision, less data is required from Market Management System (MMS) and a complicated calculation is avoided.  This revision came about during interface discussions with MMS.

	Reason for Revision
	Clarifies and corrects methodology for McCamey flowgate allocation, McCamey flowgate settlements calculations, and simplifies the calculation of the OBLRACT and OPTRACT.

	Overall Market Benefit
	To have the Nodal Protocols accurately reflect McCamey flowgate settlements.  Easier implementation without a compromise in the result of the calculation.

	Overall Market Impact
	Not known.

	Consumer Impact
	Not known.

	Credit Implications 

(Yes or No, and summary of impact)
	To be determined.

	Reason for Revision (from Transition Plan Task Force (TPTF) Charter Scope)
	 FORMCHECKBOX 
(1) Revisions resulting from Commission orders; 

 FORMCHECKBOX 
(2) Clarifications of Protocol language that do not change the intent or technical specifications of the Protocols; 

 FORMCHECKBOX 
(3) Correction of technical errors or processes that are found to not be technically feasible; 

 FORMCHECKBOX 
(4) Revisions to the Protocols necessary to implement the results of the value engineering analysis or to otherwise avoid severe cost impacts; or

 FORMCHECKBOX 
(5) Other (describe): Corrects McCamey flowgate settlements formula and adds clarifications to the description of McCamey flowgate variables.

	TPTF Review (Yes or No, and summary of conclusion)
	Yes.  On May 23, 2008, TPTF unanimously voted to endorse submitting this NPRR.
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	Monetary Impact

	
	1
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	Additional Qualitative Information
	1
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	4
	

	Other Comments
	1
	

	
	2
	

	
	3
	

	
	4
	


	Sponsor

	Name
	Joel Mickey on behalf of TPTF

	E-mail Address
	jmickey@ercot.com

	Company
	ERCOT

	Phone Number
	512-248-6455

	Market Segment
	Not applicable.


	Market Rules Staff Contact

	Name
	Giriraj Sharma

	E-Mail Address
	gsharma@ercot.com

	Phone Number
	512-248-6759


	Proposed Protocol Language Revision


7.3.1
Flowgates

7.3.1.1
Process for Defining Flowgates

Flowgates where ERCOT offers FGRs may only be created by an amendment to Section 7.3.1.2, Defined Flowgates. ERCOT shall post the list of all flowgates available for FGRs on the MIS Public Area. If there is any change in the designation of flowgates, ERCOT shall provide notice to all Market Participants as soon as practicable.

7.3.1.2
Defined Flowgates

McCamey Area flowgates are the only flowgates where FGRs are available in ERCOT as specified in Section 7.7, Congestion Management in McCamey Area.
7.7.3
Allocation of McCamey Flowgate Rights (MCFRIs)

(1)
ERCOT shall determine the “Capacity Impact” of each McCamey Area WGR eligible for MCFRIs on each McCamey Area flowgate by multiplying the maximum rated output for the WGR times its Shift Factor from the base case transmission model for the corresponding McCamey Area flowgate relative to the Load-weighted average Shift Factor of all Electrical Buses in ERCOT.

(2)
Prior to each CRR Auction, ERCOT shall allocate the lesser of 90% of the limit for each McCamey Area flowgate adjusted for impact of previously allocated PCRRs and MCFRIs for the corresponding auction as MCFRIs or the sum of the Capacity Impact for each McCamey Area WGR to each McCamey Area WGR in proportion to its Capacity Impact as a percentage of the sum of all Capacity Impacts for McCamey Area WGRs for the corresponding flowgate.  All commercial and committed WGRs in the McCamey Area must be included in the analysis, but MCFRIs may be allocated only to WGRs that are in commercial operation.  The determination of available McCamey Area flowgate capacity must account for reduced flowgate element capacities resulting from CRRs already sold or allocated. 

(3)
ERCOT shall allocate MCFRIs to each McCamey Area WGR as described in (2) above no later than 25 days prior to an annual auction, no later than ten Business Days prior to a monthly auction, and by no later than one hour prior to the DAM
7.9.1.4
Payments for FGRs Settled in DAM

(1)
If an FGR is competitive, i.e., all directional network elements associated with the FGR are Competitive Constraints, ERCOT shall pay the owner of the FGR an amount equal to the sum of the Shadow Price of the hour for each directional network element associated with the FGR for each contingency (including the null contingency or base case) normalized to the impact of the principal network element of the FGR (the normal rating of which is used to determine the total MW amount for the flowgate).     The payment to each CRR Owner for its FGRs determined by the principal network element of each flowgate for a given hour is calculated as follows:

DAFGRAMT o, f
=
(-1) * DAFGRTP o, f
Where: 

DAFGRTP o, f
=
DAFGRPR f * DAFGR o, f
DAFGRPR f
=
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAFGRAMT o, f
	$
	Day-Ahead FGR Amount per CRR Owner per flowgate(The payment to CRR Owner o of the flowgate f settled in DAM, for the hour.

	DAFGRTP o, f
	$
	Day-Ahead FGR Target Payment per CRR Owner per flowgate—The target payment for CRR Owner o’s flowgate f settled in the DAM, for the hour.

	DAFGRPR f
	$/MW per hour
	Day-Ahead FGR Price per flowgate(The DAM price of the flowgate f for the hour.

	DASP e, c
	$/MW per hour
	Day-Ahead Shadow Price per element per constraint(The DAM Shadow Price on the directional network element e, for constraint c, for the hour.

	INF f, e, c
	none
	Impact Normalization Factor per flowgate per element per constraint  (The parameter that reflects the normalized impact on the directional network element e of flowgate f for each constraint c relative to the impact on the principal directional network element of flowgate f for the base case.  The INF for the McCamey Area Flowgate is equal to one in the base case; in contingency cases the INF used for settlement of the McCamey Area Flowgate shall also be equal to one.

	DAFGR o, f
	MW
	Day-Ahead FGR per CRR Owner per flowgate(The CRR Owner o’s total number of FGRs determined by the principal element of flowgate f settled in the DAM for the hour.

	o
	none
	A CRR Owner.

	f
	none
	A flowgate.

	e
	none
	A predefined directional network element.

	c
	none
	A constraint for each contingency (including the null contingency or base case)

	e(f
	none
	The directional network element e that belongs to the flowgate f.


(2)
If an FGR is non-competitive, i.e., one or more directional network elements associated with the FGR are Non-Competitive Constraints, the FGR payment may be reduced due to transmission elements that are oversold in previous CRR auctions.  The payment for MCFRI, when it is not designated as a Competitive Constraint, is calculated in paragraph (3); the payment for any other FGR, when it is non-competitive, will be specified upon introduction of the FGR.

(3)
The payment to each CRR Owner for its MCFRI for a given hour, when MCFRI is not designated as a Competitive Constraint, is calculated as follows:

DAFGRAMT o, MCFRI
=
(-1) * Max ((DAFGRTP o, MCFRI –         DAFGRDA o, MCFRI), Min (DAFGRTP o, MCFRI, DAFGRHV o, MCFRI))

Where:

The target payment:

DAFGRTP o, MCFRI
=
DAFGRPR MCFRI * DAFGR o, MCFRI
DAFGRPR MCFRI
=
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The derated amount:

DAFGRDA o, MCFRI
=
FGRDRPR MCFRI * DAFGR o, MCFRI

FGRDRPR MCFRI
=
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The hedge value:

DAFGRHV o ,MCFRI
=
DAFGRHVPR MCFRI * DAFGR o, MCFRI

DAFGRHVPR MCFRI
=
Max (0, (DAWALBEP – MINRESPR j, MCFRI - 
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 (DASP e, c * (DASFMCWGRS e, c - DAWASFLB e, c))) / (DASFMCWGRS e=MCFRI principal element, c(Base Case - DAWASFLB e=MCFRI principal element, c(Base Case))

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAFGRAMT o, f
	$
	Day-Ahead FGR Amount per CRR Owner per flowgate(The payment to CRR Owner o of the FGRs associated with flowgate f settled in DAM, for the hour.

	DAFGRTP o, f
	$
	Day-Ahead FGR Target Payment per CRR Owner per flowgate—The target payment for CRR Owner o’s flowgate f settled in the DAM, for the hour.

	DAFGRHV o, f
	$
	Day-Ahead FGR Hedge Value per CRR Owner per flowgate—The hedge value of CRR Owner o’s flowgate f settled in the DAM, for the hour.

	DAFGRDA o, f
	$
	Day-Ahead FGR Derated Amount per CRR Owner per flowgate—The derated amount of CRR Owner o’s flowgate f settled in the DAM, for the hour.

	DAFGRPR f
	$/MW per hour
	Day-Ahead FGR Price per flowgate(The DAM price of the flowgate f for the hour.

	FGRDRPR f
	$/MW per hour
	FGR Deration Price per flowgate—The deration price of the flowgate f for the hour.

	INF f, e, c
	none
	Impact Normalization Factor per flowgate per element per constraint(The parameter that reflects the normalized impact on the directional network element e of flowgate f for each constraint c relative to the impact on the principal flowgate element of flowgate f for the base case. The INF for the McCamey Area Flowgate is equal to one in the base case; in contingency cases the INF used for settlement of the McCamey Area Flowgate shall also be equal to one.

	DASP e, c
	$/MW per hour
	Day-Ahead Shadow Price per element per constraint(The DAM Shadow Price on the directional network element e, for constraint c, for the hour.

	DAFGR o, f
	MW
	Day-Ahead FGR per CRR Owner per flowgate(The CRR Owner o’s total number of FGRs determined by the principal element of the flowgate f settled in the DAM for the hour.

	DRF e, c
	none
	Deration Factor per element per constraint— The deration factor of the constraint c for the hour, equal to the MW amount by which the constraint is oversold divided by the total MW amount of the positive impacts on the constraint of all CRRs existing prior to DAM execution.

	DAWASFLB e, c
	none
	Day-Ahead Weighted Average Shift Factor of Load Buses per element per constraint—The Day-Ahead weighted average Shift Factor for all load buses on the directional network element e, for constraint c, in the hour.

	DASFMCWGRS e, c
	none
	Day-Ahead Shift Factor of McCamey WGRs per element per constraint—The Day-Ahead McCamey Area WGR maximum rated output weighted Shift Factor on the directional network element e, for constraint c, in the hour.

	DAFGRHVPR f
	$/MWh
	Day-Ahead FGR Hedge Value Price per flowgate—The Day-Ahead hedge price of the flowgate f, for the hour.

	MINRESPR j, MCFRI
	$/MWh
	Minimum Resource Price—The lowest Minimum Resource Price for the Resources located at the source j of MCFRI.

	DAWALBEP
	$/MWh
	Day-Ahead Weighted Average Load Bus Energy Price—The weighted average DAM energy price of all load buses for the hour.

	o
	none
	A CRR Owner.

	f
	none
	A flowgate; in this application f = MCFRI.

	e
	none
	A predefined directional network element.

	c
	none
	A constraint for each contingency (including the null contingency and base base).

	j
	none
	A source Settlement Point

	e(MCFRI
	none
	The directional network element e that belongs to MCFRI.

	e(MCFRI
	none
	The directional network element e that doesn’t belong to MCFRI.

	c(Base Case
	none
	The constraint c that is under the Base Case.


(4)
The total of the payments to each CRR Owner for the Operating Hour of all its FGRs settled in the DAM is calculated as follows: 

DAFGRAMTOTOT o
=

[image: image9.wmf]f

S

DAFGRAMT o, f
The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAFGRAMTOTOT o
	$
	Day-Ahead FGR Amount Owner Total per CRR Owner—The total payment to CRR Owner o of all its FGRs settled in the DAM, for the hour.

	DAFGRAMT o, f
	$
	Day-Ahead FGR Amount per CRR Owner per flowgate—The payment to CRR Owner o of the FGRs associated with flowgate f settled in DAM, for the hour.

	o
	none
	A CRR Owner.

	f
	none
	A flowgate.


7.9.2.4
Payments for FGRs in Real-Time 

(1)
In the event that ERCOT is unable to execute the DAM, ERCOT shall pay the owner of the FGR an amount based on the time-weighted Shadow Price of each SCED interval for each directional network element associated with the FGR for each contingency (including the null contingency or base case) normalized to the impact of the principal network element of the FGR (the normal rating of which is used to determine the total MW amount for the FGR).  The payment to each CRR Owner for its FGRs determined by the principal flowgate element of each flowgate for a given hour is calculated as follows:

NDRTFGRAMT o, f
=
(-1) * NDRTFGRTP o, f
Where: 

NDRTFGRTP o, f
=
NDRTFGRPR f * DAFGR o, f
NDRTFGRPR f
= 
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The above variables are defined as follows:

	Variable
	Unit
	Definition

	NDRTFGRAMT o, f
	$
	No DAM Real-Time FGR Amount per CRR Owner per flowgate(The payment to CRR Owner o of the flowgate f settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTFGRTP o, f
	$
	No DAM Real-Time FGR Target Payment per CRR Owner per flowgate—The target payment for CRR Owner o’s flowgate f settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTFGRPR f
	$/MW per hour
	No DAM Real-Time FGR Price per flowgate(The Real-Time price of the flowgate f when ERCOT is unable to execute DAM, for the hour.

	RTSP e, c, y
	$/MW per hour
	Real-Time Shadow Price per element per constraint per SCED interval(The Real-Time Shadow Price on the directional network element e, for constraint c, in the SCED interval y.

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.

	INF f, e ,c
	none
	Impact Normalization Factor per flowgate per element per constraint(The parameter that reflects the normalized impact on the flowgate element e for each constraint c relative to the impact on the principal flowgate element of flowgate f for the base case. The INF for the McCamey Area Flowgate is equal to one in the base case; in contingency cases the INF used for settlement of the McCamey Area Flowgate shall also be equal to one. 

	DAFGR o, f
	MW
	Day-Ahead FGR per CRR Owner per flowgate(The CRR Owner o’s total number of FGRs determined by the principal element of flowgate f settled in the DAM for the hour. See Section 7.9.1.4, Payments for FGRs Settled in DAM.

	o
	none
	A CRR Owner.

	f
	none
	A flowgate.

	e
	none
	A predefined directional network element.

	c
	none
	A constraint for each contingency (including the null contingency and base case).

	e(f
	none
	The directional network element e that belongs to the flowgate f.

	y
	none
	A SCED interval in the hour.


(2)
If ERCOT is unable to execute the DAM, the total of the payments to each CRR Owner for the Operating Hour of all its FGRs settled in Real-Time is calculated as follows: 

NDRTFGRAMTOTOT o
=
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NDRTFGRAMT o, f
The above variables are defined as follows:

	Variable
	Unit
	Definition

	NDRTFGRAMTOTOT o
	$
	No DAM Real-Time FGR Amount Owner Total per CRR Owner—The total payment to CRR Owner o of all its FGRs settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTFGRAMT o, f
	$
	No DAM Real-Time FGR Amount per CRR Owner per flowgate(The payment to CRR Owner o of the flowgate f settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	o
	none
	A CRR Owner.

	f
	none
	A flowgate.


7.9.1.5
Payments and Charges for PTP Obligations with Refund Settled in DAM

(1)
Except as specified otherwise in paragraph (2) below, ERCOT shall pay the owner of a PTP Obligation with Refund the difference in the Day-Ahead Settlement Point Prices between the sink Settlement Point and the source Settlement Point, subject to a charge for refund, when the price difference is positive, as described in the item (e) (i) of Section 7.4.2, PCRR Allocation Terms and Conditions.  

(2)
The payment of PTP Obligations with Refund may be further reduced due to transmission elements that are oversold in previous CRR auctions.  

(3)
The payment or charge to each CRR Owner for a given Operating Hour of PTP Obligations with Refund with each pair of source and sink Settlement Points settled in the DAM is calculated as follows:

If the PTP Obligation with Refund has a non-positive value, i.e., (DAOBLPR (j, k) ( 0), then

DAOBLRAMT o, (j, k)
=
(-1) * DAOBLRTP o, (j, k)
If the PTP Obligation with Refund has a positive value, i.e., (DAOBLPR (j, k) > 0), then

DAOBLRAMT o, (j, k)
=
(-1) * Max (DAOBLRTP o, (j, k) - DAOBLRDA, Min (DAOBLRTP, DAOBLRHV))

Where:

The target payment:

DAOBLRTP o, (j, k)
=
DAOBLPR (j, k) * Min (DAOBLR o, (j, k), OBLRACT o, (j, k))

DAOBLPR (j, k)
=
DASPP k - DASPP j
OBLRACT o, (j, k)
=
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(OBLROF o, r * RESACT r *
OBLRF o , r, (j, k) )
If (A valid OS r, y exists for all SCED intervals within the hour)

RESACT r   =    
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RESACT r   



= 
TGFTH r   
The derated amount:

DAOBLRDA o, (j, k)
=
OBLDRPR (j, k) * Min (DAOBLR o, (j, k),  OBLRACT o, (j, k))
OBLDRPR (j, k)
=
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(Max (0, DAWASF j, c – DAWASF k, c) *     DASP c * DRF c)
The hedge value:

DAOBLRHV o, (j, k)
=
DAOBLHVPR (j, k) * Min (DAOBLR o, (j, k), OBLRACT o, (j, k))
If the source, j, is a Load Zone or Hub and the sink, k, is a Resource Node,

DAOBLHVPR (j, k)
=
Max (0, MAXRESPR k – DASPP j)

If the source, j, is a Resource Node and the sink, k, is a Load Zone or Hub,

DAOBLHVPR (j, k)
=
Max (0, DASPP k – MINRESPR j)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAOBLRAMT o, (j, k)
	$
	Day-Ahead Obligation with Refund Amount per CRR Owner per pair of source and sink(The payment to CRR Owner o for the PTP Obligation with Refund with the source j and the sink k, settled in the DAM, for the hour.

	DAOBLRTP o, (j, k)
	$
	Day-Ahead Obligation with Refund Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Obligations with Refund, with the source j and the sink k, settled in the DAM, for the hour.

	DAOBLRHV o, (j, k)
	$
	Day-Ahead Obligation with Refund Hedge Value per CRR Owner per source and sink pair—The hedge value of CRR Owner o’s PTP Obligations with Refund, with the source j and the sink k, settled in the DAM, for the hour.

	DAOBLRDA o, (j, k)
	$
	Day-Ahead Obligation with Refund Derated Amount per CRR Owner per source and sink pair—The derated amount of CRR Owner o’s PTP Obligations with Refund, with the source j and the sink k, settled in the DAM, for the hour.

	DAOBLPR (j, k)
	$/MW per hour
	Day-Ahead Obligation Price(The DAM price of a PTP Obligation with the source j and the sink k, for the hour.

	DASPP j
	$/MWh
	Day-Ahead Settlement Point Price at source(The DAM Settlement Point Price at the source Settlement Point j for the hour.

	DASPP k
	$/MWh
	Day-Ahead Settlement Point Price at sink(The DAM Settlement Point Price at the sink Settlement Point k for the hour.

	OBLDRPR (j, k)
	$/MW per hour
	Obligation Deration Price per source and sink pair—The deration price of a PTP Obligation with the source j and the sink k, for the hour.

	DASP c
	$/MW per hour
	Day-Ahead Shadow Price per constraint—The DAM Shadow Price of the constraint c for the hour.

	DRF c
	none
	Deration Factor per constraint— The deration factor of the constraint c for the hour, equal to the MW amount by which the constraint is oversold divided by the total MW amount of the positive impacts on the constraint of all CRRs existing prior to DAM execution.

	DAWASF j, c
	none
	Day-Ahead Weighted Average Shift Factor at source per constraint—The Day-Ahead Shift Factor for the source Settlement Point and the directional network element for constraint c, in the hour.

	DAWASF k, c
	none
	Day-Ahead Weighted Average Shift Factor at sink per constraint—The Day-Ahead Shift Factor for the sink Settlement Point and the directional network element for constraint c, in the hour.

	DAOBLHVPR (j, k)
	$/MWh
	Day-Ahead Obligation Hedge Value Price per source and sink pair—The Day-Ahead hedge price of a PTP Obligation with the source j and the sink k, for the hour.

	MINRESPR j
	$/MWh
	Minimum Resource Price for source—The lowest Minimum Resource Price for Resources located at the source Settlement Point j.

	MAXRESPR k
	$/MWh
	Max Resource Price for sink—The highest Maximum Resource Price for Resources located at the sink Settlement Point k.

	DAOBLR o, (j, k)
	MW
	Day-Ahead Obligation with Refund per CRR Owner per pair of source and sink( The number of CRR Owner o’s PTP Obligations with Refund with the source j and the sink k settled in DAM for the hour.

	OBLRACT o, (j, k)
	MW
	Obligation with Refund Actual usage per CRR Owner per pair of source and sink—CRR Owner o’s actual usage for the PTP Obligations with Refund with the source j and the sink k, for the hour.

	RESACT r
	MW
	Resource Actual per Resource per Hour—The time-weighted average of the Output Schedule of Resource r (if a valid OS exists) or the telemetered output of Resource r, for the hour.

	OBLROF o, r
	none
	Obligation with Refund Ownership Factor per CRR Owner per resource—The factor showing the percentage usage of Resource r for CRR Owner o’s PTP Obligations with Refund.  Its value is 1, if only one CRR Owner has acquired PCRRs under the refund provision using this Resource r.

	OS r, y
	MW
	Output Schedule per resource per SCED interval—The Output Schedule submitted to ERCOT for Resource r for the SCED interval y.

	TGFTH r
	MWh
	Telemetered  Generation for the Hour per Resource per Hour—The telemetered generation of Generation Resource r, for the hour.

	
	
	

	
	
	

	OBLRF o ,r, (j, k)
	none
	Obligation with Refund Factor per CRR Owner per Resource associated with pair of source and sink—The ratio of CRR Owner o’s Resource r’s capacity allocated to the PTP Obligations with Refund with the source j and sink k to the same CRR Owner’s total capacity for the Resource r nominated for all the PCRRs under the refund provision with the same source j.

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.

	o
	none
	A CRR Owner.

	y
	none
	A SCED interval in the hour. 

	r
	none
	A Resource. 

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.

	c
	none
	A constraint associated with a directional network element for the hour.


(4)
The net total payment or charge to each CRR Owner for the Operating Hour of all its PTP Obligations with Refund settled in the DAM is calculated as follows: 

DAOBLRAMTOTOT o
=
DAOBLRCROTOT o + DAOBLRCHOTOT o
Where:

DAOBLRCROTOT o
=
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Min (0, DAOBLRAMT o, (j, k))

DAOBLRCHOTOT o
=
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The above variables are defined as follows:


	Variable
	Unit
	Definition

	DAOBLRAMTOTOT o
	$
	Day-Ahead Obligation with Refund Amount Owner Total per CRR Owner—The net total payment or charge to CRR Owner o for all its PTP Obligations with Refund settled in the DAM, for the hour.

	DAOBLRCROTOT o
	$
	Day-Ahead Obligation with Refund Credit Owner Total per CRR Owner—The total payment to CRR Owner o for its PTP Obligations with Refund settled in the DAM, for the hour.

	DAOBLRCHOTOT o
	$
	Day-Ahead Obligation with Refund Charge Owner Total per CRR Owner—The total charge to CRR Owner o for its PTP Obligations with Refund settled in the DAM, for the hour.

	DAOBLRAMT o, (j, k)
	$
	Day-Ahead Obligation with Refund Amount per CRR Owner per pair of source and sink—The payment or charge to CRR Owner o for the PTP Obligations with Refund with the source j and the sink k settled in the DAM, for the hour.

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


7.9.1.6
Payments for PTP Options with Refund Settled in DAM

(1)
Except as specified otherwise in paragraph (2) below, ERCOT shall pay the owner of a PTP Option with Refund the difference in the DAM Settlement Point Prices between the sink Settlement Point and the source Settlement Point, if positive, subject to a charge for refund, as described in the item (e) (i) of Section 7.4.2, PCRR Allocation Terms and Conditions.  

(2)
The payment of PTP Options with Refund may be further reduced due to transmission elements that are oversold in previous CRR auctions.  

(3)
The payment to each CRR Owner for a given Operating Hour of its PTP Options with Refund with each pair of source and sink Settlement Points settled in the DAM is calculated as follows:

DAOPTRAMT o, (j, k)
=
(-1) * Max ((DAOPTRTP o, (j, k) –       DAOPTRDA o, (j, k)), Min (DAOPTRTP o, (j, k), DAOPTRHV o, (j, k)))

Where:

The target payment:

DAOPTRTP o, (j, k)
=
DAOPTPR (j, k) * Min (DAOPTR o, (j, k), OPTRACT o, (j, k)  * DAOPTR o, (j, k) /        (DAOPTR o, (j, k) + RTOPTR o, (j, k)))

DAOPTPR (j, k)
=
Max (0, DASPP k – DASPP j)

OPTRACT o, (j, k)
=
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(OPTROF o, r * RESACT r
* OPTRF o, r, (j, k))
If (A valid OS r, y exists for all SCED intervals within the hour)


RESACT r
=
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( OS r, y * TLMP y) / (
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TLMP y)
Otherwise






RESACT r   = 
TGFTH r   
The derated amount:
DAOPTRDA o, (j, k)
=
OPTDRPR (j, k) * Min (DAOPTR o, (j, k),    OPTRACT o, (j, k)  * DAOPTR o, (j, k) /        (DAOPTR o, (j, k) + RTOPTR o, (j, k)))
OPTDRPR (j, k)
=
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(Max (0, DAWASF j, c – DAWASF k, c) * DASP c * DRF c)
The hedge value:
DAOPTRHV o, (j, k)
=
DAOPTHVPR (j, k) * Min (DAOPTR o, (j, k), OPTRACT o, (j, k) * DAOPTR o, (j, k) /         (DAOPTR o, (j, k) + RTOPTR o, (j, k)))
DAOPTHVPR (j, k)
=
Max (0, DASPP k – MINRESPR j)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAOPTRAMT o, (j, k)
	$
	Day-Ahead Option with Refund Amount per CRR Owner per pair of source and sink(The payment to CRR Owner o for its PTP Options with Refund with the source j and the sink k, settled in the DAM, for the hour.

	DAOPTRTP o, (j, k)
	$
	Day-Ahead Option with Refund Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in the DAM, for the hour.

	DAOPTRHV o, (j, k)
	$
	Day-Ahead Option with Refund Hedge Value per CRR Owner per source and sink pair—The hedge value of CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in the DAM, for the hour.

	DAOPTRDA o, (j, k)
	$
	Day-Ahead Option with Refund Derated Amount per CRR Owner per source and sink pair—The derated amount of CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in the DAM, for the hour.

	DAOPTPR (j, k)
	$/MW per hour
	Day-Ahead Option Price per pair of source and sink(The DAM price of the PTP Option with the source j and the sink k, for the hour.

	DASPP j
	$/MWh
	Day-Ahead Settlement Point Price at source(The DAM Settlement Point Price at the source Settlement Point j, for the hour.

	DASPP k
	$/MWh
	Day-Ahead Settlement Pont Price at sink(The DAM Settlement Point Price at the sink Settlement Point k, for the hour.

	DAOPTR o, (j, k)
	MW
	Day-Ahead Option with Refund per CRR Owner per pair of source and sink(The number of CRR Owner o’s PTP Options with Refund with the source j and the sink k, settled in DAM, for the hour.

	RTOPTR o, (j, k)
	MW
	Real-Time Option with Refund per CRR Owner per pair of source and sink—The number of CRR Owner o’s PTP Options with Refund with the source j and the sink k settled in Real-Time, for the hour.

	OPTRACT o, (j, k)
	MW
	Option with Refund Actual usage per CRR Owner per pair of source and sink—CRR Owner o’s actual usage for the PTP Options with Refund with the source j and the sink k, for the hour.

	RESACT r
	MW
	Resource Actual per Resource per Hour—The time-weighted average of the Output Schedule of Resource r (if a valid OS exists) or the telemetered output of Resource r, for the hour.

	OPTROF o, r
	none
	Option with Refund Ownership Factor per CRR Owner per resource—The factor showing the percentage usage of Resource r for CRR Owner o’s PTP Options with Refund.  Its value is 1, if only one CRR Owner has acquired PCRRs under the refund provision using this Resource r.

	OS r, y
	MW
	Output Schedule per resource per SCED interval—The Output Schedule submitted to ERCOT for Resource r for the SCED interval y.

	
	
	

	
	
	

	TGFTH r
	MWh
	Telemetered Generation for the Hour per Resource per Hour—The telemetered generation of Generation Resource r, for the hour.

	OPTRF o ,r, (j, k)
	none
	Option with Refund Factor per CRR Owner per Resource associated with pair of source and sink—The ratio of CRR Owner o’s Resource r’s capacity allocated to the PTP Options with Refund with the source j and sink k to the same CRR Owner’s total capacity for the Resource r nominated PCRRs under the refund provision with the same source j.

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.

	OPTDRPR (j, k)
	$/MW per hour
	Option Deration Price per source and sink pair—The deration price of a PTP Option with the source j and the sink k, for the hour.

	DASP c
	$/MW per hour
	Day-Ahead Shadow Price per constraint—The DAM Shadow Price of the constraint c for the hour.

	DRF c
	none
	Deration Factor per constraint— The deration factor of the constraint c for the hour, equal to the MW amount by which the constraint is oversold divided by the total MW amount of the positive impacts on the constraint of all CRRs existing prior to DAM execution.

	DAWASF j, c
	none
	Day-Ahead Weighted Average Shift Factor at source per constraint—The Day-Ahead Shift Factor for the source Settlement Point and the directional network element for constraint c, in the hour.

	DAWASF k, c
	none
	Day-Ahead Weighted Average Shift Factor at sink per constraint—The Day-Ahead Shift Factor for the sink Settlement Point and the directional network element for constraint c, in the hour.

	DAOPTHVPR (j, k)
	$/MWh
	Day-Ahead Option Hedge Value Price per pair of source and sink—The Day-Ahead hedge price of a PTP Option with the source j and the sink k, for the hour.

	MINRESPR j
	$/MWh
	Minimum Resource Price for source—The lowest Minimum Resource Price for Resources located at the source Settlement Point j.

	o
	none
	A CRR Owner.

	y
	none
	A SCED interval in the hour.

	r
	none
	A Resource. 

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.

	c
	none
	A constraint associated with a directional network element for the hour.


(4)
The total payment to each NOIE CRR Owner for the Operating Hour of all its PTP Options with Refund settled in the DAM is calculated as follows: 

DAOPTRAMTOTOT o
=
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DAOPTRAMT o, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	DAOPTRAMTOTOT o
	$
	Day-Ahead Option with Refund Amount Owner Total per CRR Owner—The total payment to NOIE CRR Owner o for all its PTP Options with Refund settled in the DAM, for the hour.

	DAOPTRAMT o, (j, k)
	$
	Day-Ahead Option with Refund Amount per CRR Owner per pair of source and sink—The payment to NOIE CRR Owner o for the PTP Options with Refund with the source j and the sink k settled in the DAM, for the hour.  

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


7.9.2.3
Payments for NOIE PTP Options with Refund Settled in Real-Time 

(1)
Except as specified in paragraphs (2) and (3) below, ERCOT shall pay the NOIE that owns a PTP Option with Refund that was allocated to that NOIE as a PCRR and that was, declared before DAM execution by the NOIE to be settled in Real-Time but not cleared in the DAM, for the MW quantity up to the pro-rata actual usage based on the positive difference in Real-Time Settlement Point Price between the sink and the source.  

(2)
The payment of PTP Options with Refund may be further reduced due to transmission elements that are oversold in previous CRR auctions.  

(3)
When the DAM is not executed, ERCOT shall pay the NOIE owner of each PTP Option with Refund that was allocated to that NOIE as a PCRR, for the quantity up to the actual usage based on the positive difference in Real-Time Settlement Point Prices between the sink Settlement Point and the source Settlement Point. ERCOT shall not reduce the PTP Options with Refund payment as specified in paragraph (2) above due to transmission elements that are oversold in previous CRR auctions. The payment to each NOIE CRR Owner for a given Operating Hour of its PTP Options with Refund each pair of source and sink Settlement Points is calculated as follows:

NDRTOPTRAMT o, (j, k)
=
(-1) * NDRTOPTRTP o, (j, k) 
Where:

The target payment if ERCOT is unable to execute the DAM:

NDRTOPTRTP o, (j, k)
=
RTOPTRPR (j, k) * Min (DAOPTR o, (j, k),  OPTRACT o, (j, k))

(4)
When the DAM is executed, the payment to each NOIE CRR Owner for a given Operating Hour of the PTP Options with Refund with each pair of source and sink Settlement Points settled in Real-Time is calculated as follows:

RTOPTRAMT o, (j, k)
=
(-1) * Max ((RTOPTRTP o, (j, k) – RTOPTRDA o, (j, k)), Min (RTOPTRTP o, (j, k), RTOPTRHV o, (j, k)))

Where:

The target payment:

RTOPTRTP o, (j, k)
=
RTOPTPR (j, k) * Min (RTOPTR o, (j, k),       (OPTRACT o, (j, k) * RTOPTR o, (j, k) /               (RTOPTR o, (j, k) + DAOPTR o, (j, k))))

RTOPTPR (j, k)
=
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Max (0, RTSPP k, i – RTSPP j, i) / 4

OPTRACT o, (j, k)
=
 

[image: image33.wmf]r

S

(OPTROF o, r * RESACT r
 * OPTRF o, r, (j, k))
If (A valid OS r, y exists for all SCED intervals within the hour)


RESACT r
=
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Otherwise




RESACT r
=
TGFTH r




The derated amount:

RTOPTRDA o, (j, k)
=
OPTDRPR (j, k) * Min (RTOPTR o, (j, k),         (OPTRACT o, (j, k) * RTOPTR o, (j, k) /               (RTOPTR o, (j, k) + DAOPTR o, (j, k))))
OPTDRPR (j, k)
=
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(Max (0, DAWASF j, c – DAWASF k, c) * DASP c * DRF c)
The hedge value:

RTOPTRHV o, (j, k)
=
RTOPTHVPR (j, k) * Min (RTOPTR o, (j, k),   (OPTRACT o, (j, k) * RTOPTR o, (j, k) /               (RTOPTR o, (j, k) + DAOPTR o, (j, k))))
RTOPTHVPR (j, k)
=
Max (0, RTSPP k – MINRESPR j)

The above variables are defined as follows:

	Variable
	Unit
	Definition

	RTOPTRAMT o, (j, k)
	$
	Real-Time Option with Refund Amount per CRR Owner per pair of source and sink—The payment to CRR Owner o of the PTP Options with Refund with the source j and the sink k, settled in Real-Time, for the hour.

	NDRTOPTRAMT o, (j, k)
	$
	No DAM Real-Time Option with Refund Amount per CRR Owner per pair of source and sink—The payment to CRR Owner o of the PTP Options with Refund with the source j and the sink k, settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	RTOPTRTP o, (j, k)
	$
	Real-Time Option with Refund Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in Real-Time, for the hour.

	NDRTOPTRTP o, (j, k)
	$
	No DAM Real-Time Option with Refund Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	RTOPTRHV o, (j, k)
	$
	Real-Time Option with Refund Hedge Value per CRR Owner per source and sink pair—The hedge value of CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in Real-Time, for the hour.

	RTOPTRDA o, (j, k)
	$
	Real-Time Option with Refund Derated Amount per CRR Owner per source and sink pair—The derated amount of CRR Owner o’s PTP Options with Refund, with the source j and the sink k, settled in Real-Time, for the hour.

	RTOPTPR (j, k)
	$/MW per hour
	Real-Time Option Price per pair of source and sink—The Real-Time price of the PTP Options with the source j and the sink k, for the hour.

	RTSPP j, i
	$/MWh
	Real-Time Settlement Point Price at source per interval—The Real-Time Settlement Point Price at the source j for the 15-minute Settlement Interval i.

	RTSPP k, i
	$/MWh
	Real-Time Settlement Point Price at sink per interval—The Real-Time Settlement Point Price at the sink k for the 15-minute Settlement Interval i.

	OPTRACT o, (j, k)
	MW
	Option with Refund Actual usage per CRR Owner per pair of source and sink—CRR Owner o’s actual usage for the PTP Options with Refund with the source j and the sink k, for the hour.

	RESACT r
	MW
	Resource Actual per Resource per Hour—The time-weighted average of the Output Schedule of Resource r (if a valid OS exists) or the telemetered output of Resource r, for the hour.

	OPTROF o, r
	none
	Option with Refund Ownership Factor per CRR Owner per Resource—The factor showing the percentage usage of Resource r for CRR Owner o’s PTP Options with Refund.  Its value is 1, if only one CRR Owner uses this Resource for PCRRs under the refund provision.

	OS r, y
	MW
	Output Schedule per resource per SCED interval—The Output Schedule submitted to ERCOT for Resource r for the SCED interval y.

	
	
	

	
	
	

	TGFTH r
	MWh
	Telemetered Generation for the Hour per Resource per Hour—The telemetered generation of Generation Resource r, for the hour.

	OPTRF o ,r, (j, k)
	none
	Option with Refund Factor per CRR Owner per Resource  associated with pair of source and sink—The ratio of CRR Owner o’s Resource r’s capacity allocated to the PTP Options with Refund with the source j and sink k to the same CRR Owner’s total capacity for the Resource r nominated for all the PCRRs under the refund provision with the same source j.

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.

	RTOPTR (j, k)
	MW
	Real-Time Option with Refund per pair of source and sink—The number of the CRR Owner’s PTP Options with Refund with the source j and the sink k, settled in Real-Time, for the hour.

	DAOPTR o, (j, k)
	MW
	Day-Ahead Option with Refund per CRR Owner per pair of source and sink—The number of CRR Owner o’s PTP Options with Refund settled in the DAM for the hour.

	OPTDRPR (j, k)
	$/MW per hour
	Option Deration Price per source and sink pair—The deration price of a PTP Option with the source j and the sink k, for the hour.

	DASP c
	$/MW per hour
	Day-Ahead Shadow Price per constraint—The DAM Shadow Price of the constraint c for the hour.

	DRF c
	none
	Deration Factor per constraint— The deration factor of the constraint c for the hour, equal to the MW amount by which the constraint is oversold divided by the total MW amount of the positive impacts on the constraint of all CRRs existing prior to DAM execution.

	DAWASF j, c
	none
	Day-Ahead Weighted Average Shift Factor at source per constraint—The Day-Ahead Shift Factor for the source Settlement Point and the directional network element for constraint c, in the hour.

	DAWASF k, c
	none
	Day-Ahead Weighted Average Shift Factor at sink per constraint—The Day-Ahead Shift Factor for the sink Settlement Point and the directional network element for constraint c, in the hour.

	RTOPTHVPR (j, k)
	$/MWh
	Real-Time Option Hedge Value Price per source and sink pair—The Real-Time hedge price of a PTP Option with the source j and the sink k, for the hour.

	MINRESPR j
	$/MWh
	Minimum Resource Price for source—The lowest Minimum Resource Price for Resources located at the source Settlement Point j.

	o
	none
	A CRR Owner.

	r
	none
	A Resource.

	y
	none
	A SCED interval in the hour.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.

	c
	none
	A constraint associated with a directional network element for the hour.


(5)
The total payment to each NOIE CRR Owner for the Operating Hour of all its PTP Options with Refund settled in Real-Time is calculated as follows: 

RTOPTRAMTOTOT o
=
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RTOPTRAMT o, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	RTOPTRAMTOTOT o
	$
	Real-Time Option with Refund Amount Owner Total per CRR Owner—The total payment to NOIE CRR Owner o for all its PTP Options with Refund settled in Real-Time, for the hour.

	RTOPTRAMT o, (j, k)
	$
	Real-Time Option with Refund Amount per CRR Owner per pair of source and sink—The payment to NOIE CRR Owner o for the PTP Options with Refund with the source j and the sink k settled in Real-Time, for the hour.

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


(6)
If ERCOT is unable to execute the DAM, the total payment to each NOIE CRR Owner for the Operating Hour of all its PTP Options with Refund settled in Real-Time is calculated as follows: 

NDRTOPTRAMTOTOT o
=
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NDRTOPTRAMT o, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	NDRTOPTRAMTOTOT o
	$
	No DAM Real-Time Option with Refund Amount Owner Total per CRR Owner—The total payment to NOIE CRR Owner o for all its PTP Options with Refund settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	NDRTOPTRAMT o, (j, k)
	$
	No DAM Real-Time Option with Refund Amount per CRR Owner per pair of source and sink—The payment to NOIE CRR Owner o for the PTP Options with Refund with the source j and the sink k settled in Real-Time when ERCOT is unable to execute the DAM, for the hour.

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


7.9.2.5
Payments and Charges for PTP Obligations with Refund in Real-Time

(1)
In the event that ERCOT is unable to execute the DAM, ERCOT shall pay or charge the NOIE owner of a PTP Obligation with Refund, for the quantity up to the actual usage based on the difference in the Real-Time Settlement Point Prices between the sink Settlement Point and the source Settlement Point.  The payment or charge to each NOIE CRR Owner for a given Operating Hour of its PTP Options with Refund each pair of source and sink Settlement Points in Real-Time is calculated as follows:

NDRTOBLRAMT o, (j, k)
=
(-1) * NDRTOBLRTP o, (j, k)
Where:

The target payment:

NDRTOBLRTP o, (j, k)
=
RTOBLRPR (j, k) * Min (DAOBLR o, (j, k), OBLRACT o, (j, k))


RTOBLPR (j, k)
=
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OBLRACT o, (j, k)
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(OBLROF o, r * RESACT r 
 * OBLRF o, r, (j, k))
If (A valid OS r, y exists for all SCED intervals within the hour)


RESACT r
=
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TLMP y)
Otherwise



RESACT r
=
TGFTH r




The above variables are defined as follows:

	Variable
	Unit
	Definition

	NDRTOBLRAMT o, (j, k)
	$
	No DAM Real-Time Obligation with Refund Amount per CRR Owner per pair of source and sink(The payment to CRR Owner o for the PTP Obligation with Refund with the source j and the sink k, settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour.

	NDRTOBLRTP o, (j, k)
	$
	No DAM Real-Time Obligation with Refund Target Payment per CRR Owner per source and sink pair—The target payment for CRR Owner o’s PTP Obligations with Refund, with the source j and the sink k, settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour.

	RTOBLPR (j, k)
	$/MW per hour
	Real-Time Obligation Price—The Real-Time price of the PTP Obligation, for the hour.

	RTSPP j, i
	$/MWh
	Real-Time Settlement Point Price at source per interval—The Real-Time Settlement Point Price at the source j for the 15-minute Settlement Interval i.

	RTSPP k, i
	$/MWh
	Real-Time Settlement Point Price at sink per interval—The Real-Time Settlement Point Price at the sink k for the 15-minute Settlement Interval i.

	DAOBLR o, (j, k)
	MW
	Day-Ahead Obligation with Refund per CRR Owner per pair of source and sink( The number of CRR Owner o’s PTP Obligations with Refund with the source j and the sink k settled in DAM for the hour. See Section 7.9.1.5, Payments and Charges for PTP Obligations with Refund Settled in DAM.

	OBLRACT o, (j, k)
	MW
	Obligation with Refund Actual usage per CRR Owner per pair of source and sink—CRR Owner o’s actual usage for the PTP Obligations with Refund with the source j and the sink k, for the hour.

	RESACT r 
	MW
	Resource Actual per Resource per Hour—The time-weighted average of the Output Schedule of Resource r (if a valid OS exists) or the telemetered output of Resource r, for the hour.

	OBLROF o, r
	none
	Obligation with Refund Ownership Factor per CRR Owner per resource—The factor showing the percentage usage of Resource r for CRR Owner o’s PTP Obligations with Refund.  Its value is 1, if only one CRR Owner has acquired PCRRs under the refund provision using this Resource r.

	OS r, y
	MW
	Output Schedule per resource per SCED interval—The Output Schedule submitted to ERCOT for Resource r for the SCED interval y.

	
	
	

	
	
	

	TGFTH r
	MWh
	Telemetered Generation for the Hour per Resource per Hour—The telemetered generation of Generation Resource r, for the hour.

	OBLRF o ,r, (j, k)
	none
	Obligation with Refund Factor per CRR Owner per Resource—The ratio of CRR Owner o’s Resource r’s capacity allocated to the PTP Obligations with Refund with the source j and sink k to the same CRR Owner’s total capacity for the Resource r nominated for all the PCRRs under the refund provision with the same source j.

	TLMP y
	second
	Duration of SCED interval per interval—The duration of the portion of the SCED interval y within the hour.

	o
	none
	A CRR Owner.

	y
	none
	A SCED interval in the hour. 

	r
	none
	A Resource. 

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.


(2)
If ERCOT is unable to execute the DAM, the net total payment or charge to each CRR Owner for the Operating Hour of all its PTP Obligations with Refund settled in Real-Time is calculated as follows: 

NDRTOBLRAMTOTOT o
= 
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 NDRTOBLRAMT o, (j, k)
The above variables are defined as follows:

	Variable
	Unit
	Definition

	NDRTOBLRAMTOTOT o
	$
	No DAM Real-Time Obligation with Refund Amount Owner Total per CRR Owner—The net total payment or charge to CRR Owner o for all its PTP Obligations with Refund settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour.

	NDRTOBLRAMT o, (j, k)
	$
	No DAM Real-Time Obligation with Refund Amount per CRR Owner per pair of source and sink(The payment to CRR Owner o for the PTP Obligation with Refund with the source j and the sink k, settled in Real-Time, when ERCOT is unable to execute the DAM, for the hour.

	o
	none
	A CRR Owner.

	j
	none
	A source Settlement Point.

	k
	none
	A sink Settlement Point.
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