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7.2.3
Determining Closely Related Elements (CREs)

ERCOT shall evaluate each contingency element/limiting element pair (constraint) combination to determine if deployment of zonal Balancing Energy will be effective for managing the post-contingency flow on the limiting element.  Based on this evaluation, ERCOT shall develop proposed CREs and a list of contingencies for managing CSC and CRE related Congestion.  ERCOT shall present all proposed CREs and a list of contingencies for managing CSC and CRE related Congestion, including justification for their inclusion, to the appropriate ERCOT TAC subcommittee for approval.
ERCOT may propose additional CREs as provided under this Section, provided the results of the tests below are submitted as well as a description of a need for the CRE.  If the proposed additional CRE fails any of the tests below, ERCOT shall provide an explanation of the reason ERCOT believes the proposed element should nevertheless be designated a CRE.

For each year, ERCOT shall identify potential CREs using the following process:
(1)
Using the same load flow data used to determine CSCs, determine the transfer capability between congestion zones that are Terminal Zones for CSCs.  Terminal Zones means the pair of zones containing the endpoints of the CSC for which a particular candidate CRE is proposed.

(2)
Identify contingency/limiting element pairs that are binding for transfers between zones for up to one hundred fifty percent (150%) of the transfer capability identified in paragraph (1) above.
(3)
The limiting elements that meet the CRE criteria below for all contingency/limiting pair elements may be submitted to TAC for approval.

If a CRE candidate passes the CRE criteria in Sections 7.2.3.1.2 and 7.2.3.1.3, yet fails the CRE criteria in Sections 7.2.3.1.1 and 7.2.3.1.4, these tests indicate that neither local nor zonal Congestion management for the candidate are effective.  The candidate shall be submitted to the Reliability and Operations Subcommittee (ROS) and the Wholesale Market Subcommittee (WMS) for operation solution with urgency.
7.2.3.1
CRE Criteria

Each of the following criteria will use the post-contingency generation Shift Factors of the candidate contingency/limiting element pairs.  In order for a CRE to pass, all constraints identified in Section 7.2.3, Determining Closely Related Elements (CREs), associated with the CRE must pass the tests below.
7.2.3.1.1
Power Transfer Distribution Factor (PTDF) Threshold

(1)
The Power Transfer Distribution Factor (PTDF) measures the impact of power flow between a pair of locations on a particular transmission element.  

(2)
“Terminal Zones” means the pair of zones containing the endpoints of the CSC for which a particular candidate CRE is proposed.  

(3)
Determine the weighted average PTDF between the Terminal Zones of the candidate CRE by calculating the Shift Factor difference between the source and sink zones.  The weighted averages will only consider generation technologies that would be responsive to price signals.  For the source zone, the technologies excluded are:

(a)
Cogeneration;
(b)
Nuclear;
(c)
Hydro; and
(d)
DC Ties.
For the sink zone, the technologies excluded are:

(a)
Wind;
(b)
Cogeneration;
(c)
Nuclear;
(d)
Hydro;
(e)
Coal; and
(f)
DC Ties.
(4)
In order for the limiting element of the contingency limiting element pair to qualify as a CRE, the weighted average PTDF between the Terminal Zones for that element must be greater than 0.05, and the ratio of the PTDF to the line rating of the limiting element shall be greater than 0.0002 (e.g., the threshold PTDF for a line rated at 250 MVA is 250 * 0.0002 or 0.05).  However, if the weighted average PTDF between the Terminal Zones for the candidate CRE is greater than 0.2, then the candidate CRE would satisfy this criterion.

7.2.3.1.2
Generation Concentration 

ERCOT shall determine the concentration of effective generation responsive to the constraint on both the incremental and decremental sides of the constraint.

(1)
Calculate the PTDF of all generators as the Shift Factor of the generator relative to the proposed CRE minus the generation weighted average Shift Factor of each CSC Terminal Zone relative to the proposed CRE.  For example, for a CRE candidate for the West to North CSC, the PTDFs on the CRE of all generators would be calculated relative to the North Zone for the decremental side of the CRE, and the PTDFs on the CRE of all generators would be calculated relative to the West Zone for the incremental side of the CRE.
(2)
For movable generation capacity (in any zone) equal to twice the CRE rating and having the greatest impact on the CRE on incremental side, calculate their generation weighted average PTDF with respect to the decremental Terminal Zone of the CSC.  This calculation is done by sorting the moveable generation capacity list from greatest to least absolute value PTDF on the CRE, summing the moveable capacity down to the first generator where the sum of the moveable capacity is just greater than twice the rating of the proposed CRE, and then calculating the generation weighted average PTDF for that amount of moveable capacity with respect to the decremental Terminal Zone of the CSC.  In the example above, the decremental zone is the West Zone.
(3)
For movable generation capacity (in any zone) equal to twice the CRE rating and having the greatest impact on the CRE on decremental side, calculate their generation weighted average PTDF with respect to the incremental Terminal Zone of the CSC.  This calculation is done by sorting the moveable generation capacity list from greatest to least absolute value PTDF on the CRE, summing the moveable capacity down to the first generator where the sum of the moveable capacity is just greater than twice the rating of the proposed CRE, and then calculating the generation weighted average PTDF for that amount of moveable capacity with respect to the incremental Terminal Zone of the CSC.  In the example above, the incremental zone is the North Zone.

(4)
In order for the limiting element of the contingency limiting element pair to qualify as a CRE, incremental movable generation capacity equal to twice the CRE’s rating should not have a generation weighted average PTDF on the CRE greater than twice the zonal average PTDF on the CRE of the incremental Terminal Zone of the CSC.  Similarly, decremental movable generation capacity equal to twice the CRE’s rating should not have a generation weighted average PTDF on the CRE greater than twice the zonal average PTDF on the CRE of the decremental Terminal Zone of the CSC.  
7.2.3.1.3
Boundary Generation Resources 

ERCOT shall determine the Boundary Generation Resources as generation that would cluster using the Candidate CRE in place of its CSC into a different Congestion Zone than its designated Congestion Zone and that has PTDFs on the CRE to either Terminal Zone that are above xxx.

In order for the limiting element of the contingency limiting element pair to qualify as a CRE, the weighted impact (PTDF * capacity) of the Boundary Generation Resources shall be less than or equal to thirty percent (30%) of the rating of the CRE. 
7.2.3.1.4
CRE Correlation to CSC 

ERCOT shall determine the correlation of the CRE to its designated CSC by calculating the percentage error in deployment as follows:

(1)
For the CRE and its CSC, determine their PTDFs for each pair of Congestion Zones using the method described in paragraph (3) of Section 7.2.3.1.1, Power Transfer Distribution Factor (PTDF) Threshold. 

(2)
Calculate a scaling factor “A” by dividing the CSC PTDF for the CSC’s Terminal Zones by the CRE PTDF for the CSC’s Terminal Zones, i.e., A = (CSC PTDF)/(CRE PTDF), both PTDFs being for the CSC Terminal Zones.

(3)
Determine the error in deployment for each pair of Congestion Zones, Bp, by subtracting the product of A times the CRE PTDF from the CSC PTDF for the same pair of Congestion Zone, i.e. Bp = (CSC PTDF)p – A*(CRE PTDF)p, where p is one pair of Congestion Zones.

(4)
Determine the percentage error in deployment by dividing Bp by the CSC PTDF for the CSC’s Terminal Zones.

In order for the limiting element of the contingency limiting element pair to qualify as a CRE, the maximum absolute value of percentage error of deployment must be less than fifty percent (50%).








During the effective year, ERCOT may propose modifications to the list of CREs or the approved list of contingencies for managing CSC and CRE related congestion, including the expected duration of those modifications, as needed to more closely represent actual system constraints that can be effectively resolved by Zonal Balancing Energy deployments.  Any modifications to the list of CREs or the approved list of contingencies for managing CSC and CRE related congestion will not affect Congestion Zone definition or composition, nor will they affect CSC definitions.  ERCOT shall present modifications proposed to the list of CREs or the approved list of contingencies for managing CSC and CRE related congestion after the start of the year to TAC for approval.  TAC will have seven (7) days to take action on the proposed modification.  If TAC takes no action within seven (7) days, the proposed modification shall be deemed approved.
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