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7.2
CSC Zone Determination

7.2.1
Principles for Determination and Modification and/or Elimination of CSC Congestion Zones

7.2.1.1
Process for Determining CSCs 

ERCOT will reassess CSCs annually for the second calendar year following the current year (i.e. the CSC for calendar year 2005 will be established in 2003).  The reassessment will be based on changes to the ERCOT System topology, and will identify new Congestion Zones based on the reassessed CSC’s by June 1 of each year.  This process will not create changes in the CSC or zonal designations for the subsequent year.  

ERCOT will use the following process to identify CSC’s:

(1) By April 1, of each year, ERCOT will complete an analysis of load flow data and expected system additions and will determine expected operating limits and constraints to be used in the designation of CSCs for the second calendar year following the current year. 

(2)
Determine candidates for CSC designation: A directional transmission path or interface will be considered as a candidate for CSC designation if the actual annual Congestion costs from the prior year including the cost of any zonal BES deployment, RMR, OOMC, OOME, or unit specific deployments used to resolve Congestion on that particular transmission path in that particular direction during the prior year and/or projected annual Congestion costs for the CSC designation year exceeds a threshold amount determined by the appropriate subcommittee.  ERCOT will take into account generation and transmission system changes in designating candidates for CSC.

(3)
Designate CSCs using the following steps:

(a)
Establish study zones.  Study zones are groupings of buses used to test transfer limits using power system simulation tools.  These zones should be reasonable approximations of the final Congestion Zones.  The following steps are performed to establish the Study Zones:

(b)
If no new candidate CSCs are considered other than subsequent year’s CSCs, then use the Congestion Zones from the previous year as Study Zones.

(c)
If new candidate CSCs are considered, then calculate shift factors and perform cluster analysis based on the candidate CSCs to create new Study Zones.  

(d)
Perform system simulation studies with transfers between the study zones and find constraints on the transmission system to determine if candidate CSCs are appropriate.

(e)
Determine if the candidate CSCs qualify for CSC designation based, in part, on the criterion that there must be a sufficiently competitive market (at a minimum, apparent Market Solutions readily identifiable) to resolve Congestion on the transmission path to be considered for CSC designation.

(4)
CSC approval process: The appropriate ERCOT Technical Advisory Committee (TAC) Subcommittee will review the process followed above to determine if the list of constraints should be recommended for approval to the TAC and the Board.

7.2.1.2
Congestion Zone & Zonal Shift Factor Determination Methodology

ERCOT will determine Congestion Zones and Zonal Shift Factors by:

(1) Developing Shift Factors using a linearized (DC) model to identify the impact of each transmission bus on each CSC relative to an ERCOT reference bus.

(2) Using statistical clustering to aggregate transmission busses into zones based upon similar Shift Factors relative to all CSCs.  To determine the appropriate number of zones, the clustering must meet the following criteria: (i) each CSC must straddle a zonal boundary (however, not every zonal boundary need be straddled by a CSC); (ii) the R2 (coefficient of determination) from the cluster analysis should be greater than a threshold level set by the appropriate subcommittee; (iii) station IDs as provided by TDSPs in Protocol Section 15.1.2.5 can only be assigned into one Congestion zone; and (iv) the maximum difference between the Zonal Shift Factor and the Shift Factor of any generation bus within the zone should not exceed a limit set by the same subcommittee. The limits will be set to balance the competing goals of minimizing the number of Congestion Zones and maximizing the accuracy of the Commercial Model’s representation of the ERCOT System. 

(3) If the clustering process described in (2) results in the splitting of two or more busses within any single station into different zones, then the following process will be used to adjust the zone selection to place all busses within a single station in the same zone:

i) For generating plant stations, determine which zone contains the largest amount of generating capacity of the station and assign all busses of that station to that zone;

ii) For all other stations, determine which zone is assigned the largest total amount of customer load of the busses in the station and assign all busses of that station to that zone;

iii) If there is no load or generating capacity in the station, or if the amount of generating capacity and/or load assigned to individual station busses are equal, then the load or generating capacity shall be assigned to the zone containing the lowest bus number of the station.

(4) Creating Zonal Shift Factors for each CSC by averaging the individual bus Shift Factors within each Congestion Zone for the corresponding CSC, weighted by the Generation Resource megawatt levels on the bus in the load flow base case used to determine CSC limits.  

(5) Congestion Zone approval process: The appropriate ERCOT Technical Advisory Committee (TAC) Subcommittee will review the process followed above to determine if the Congestion Zones should be recommended for approval to the TAC and the Board.  

7.2.1.3
Determining Closely Related Elements (CREs)

The appropriate ERCOT Technical Advisory Committee (TAC) Subcommittee will review the CRE identification process used to determine the CREs that should be recommended for approval to the TAC and the Board.  ERCOT may determine CREs beginning with the year 2003 as follows:

(1)
Determine the Zonal Average Shift Factor for a particular CSC (Xz) for each Zone z.

(2)
Determine the zonal average shift factor for the candidate CRE (Yz) for each Zone z using the same generation weighting as in (1) but ignoring Boundary Generation Resource busses that would cluster into a different Congestion Zone with respect to the CRE.

(3)
Determine positive “a” applying least-square curve fitting to the following equation:  

Yz = a (Xz) + bz  
for all Zones z.

(4)
Using “a” from (3), determine the maximum absolute value of bz.

(5)
Also determine the total capacity (MW) of Boundary Generation Resources that would cluster into a different Congestion Zone.

(6)
If the maximum absolute value of bz is less than a threshold set by the appropriate TAC subcommittee, not to exceed 0.2, and the total capacity of Boundary Generation Resources that would cluster into a different Congestion Zone is less than 1,500 MW, then the element is a CRE for the particular CSC.

By June 1 of each year, the appropriate ERCOT subcommittee will report to the TAC and ERCOT Board with recommended CSC designations, resulting Congestion Zone boundaries, CRE designations and associated Boundary Generation Resources for ERCOT Board review and approval.

Immediately following ERCOT Board approval changes in the CSCs and the resulting Congestion Zone boundaries and CRE designations will be posted on the MIS.  This posting will include a bus-by-bus identification of each Congestion Zone.
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