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7 Congestion Management
7.1
Overview of ERCOT Congestion Management

ERCOT employs a Zonal Congestion management scheme that is flow-based, whereby the ERCOT Transmission Grid, including attached Generation Resources and Load, will be divided into a predetermined number of Congestion Zones.  Each Congestion Zone is defined such that each Generation Resource or Load within the Congestion Zone boundaries has a similar effect on the loading (Shift Factor) of Transmission Facilities between Congestion Zones.  For purposes of solving Zonal Congestion the Shift Factor will be assumed the same for: (i) all Generation Resources deemed likely to vary their output and (ii) Loads within a Congestion Zone.  Therefore any imbalance between Loads and Generation Resources in a Congestion Zone will be deemed to have the same impact on a given loading between Congestion Zones.

This Congestion management scheme applies zonal Shift Factors, determined by ERCOT, to predict potential Congestion on CSCs under the known topology of the ERCOT System.  The zonal Shift Factors determined by ERCOT should most closely represent the effect of Generation Resources deemed likely to vary their output and Loads in the Congestion Zone on the CSCs with the current topology of ERCOT System.  This scheme is used in the Day Ahead and Adjustment Periods to evaluate potential Congestion and notify Market Participants accordingly.  ERCOT also uses this scheme, along with other factors, to determine if it should procure Replacement Reserve Service in a Congestion Zone to provide additional Balancing Energy Service to solve expected Congestion.  ERCOT will use monthly zonal Shift Factors to post and analyze the Schedule impact on CSCs until it implements calculations of interval Shift Factors in the system.
ERCOT will manage transmission Congestion and categorize the cost of Congestion management as either Zonal Congestion management costs or Local Congestion management Costs.  Zonal Congestion management costs are those costs attributable to managing Congestion on CSCs or predefined Closely Related Elements (CRE).  The costs of managing Zonal Congestion will be directly assigned to QSEs based on the impact of each QSE’s portfolio on CSCs.  All other Congestion management costs are considered Local Congestion management costs.

ERCOT will use the Zonal Congestion management model with Shift Factors of Generation Resources and Loads on CSCs and zonal Balancing Energy Service MCPEs to determine the Shadow Prices of energy across corresponding CSCs.   In addition, ERCOT will directly assign to QSEs the costs of any Replacement Reserve Service procured on a zonal basis for Congestion management purposes.  ERCOT will use these Shadow Prices in settlement to directly assign to QSEs the cost of managing Zonal Congestion to QSEs.

The Local Congestion management scheme relies on a more detailed Operational Model to determine how each particular Resource or Load impacts the transmission system.  This model does not use portfolios and uses the current known topology of the transmission system.

ERCOT will Uplift the cost to solve Local Congestion pro rata to each QSE based on its Load Ratio Share.

ERCOT will manage Congestion by:

(1)
Evaluating the levels of Zonal Congestion and any other Congestion during the Day Ahead, the Adjustment Period and the Operating Period using appropriate models of the ERCOT Transmission Grid;

(2)
Examining the impacts of QSE energy schedules on CSCs;

(3)
Posting on the MIS, the total megawatt quantity impacts on every CSC, and allowing QSEs to adjust schedules to mitigate potential Congestion on the CSCs;

(4)
Procuring during the Adjustment Period, as needed, Replacement Reserve Service (RPRS) to use with other Resources for which QSEs have submitted Balancing Energy bids to provide sufficient capacity for Balancing Energy flows in the Operating Hour while respecting operational limits of the ERCOT Transmission Grid;

(5)
Determining settlement for QSEs providing RPRS procured to manage Congestion; and

(6)
Determining settlement for QSEs providing Balancing Energy associated with resolving Zonal Congestion.

ERCOT will carry out these steps in accordance with this Section and the Scheduling and Ancillary Service Scheduling and Selection requirements in Sections 4 and 6, respectively.

7.2
CSC Zone Determination Process

By November 1 of each year, the appropriate ERCOT subcommittee will report to the TAC and ERCOT Board with recommended CSC designations, resulting Congestion Zone boundaries with any granted exemptions noted, CRE designations and associated Boundary Generation Resources for ERCOT Board review and approval. Shortly after ERCOT Board approval, CSCs and resulting Congestion Zone boundaries and CRE designations will be posted on the MIS.  This posting will include a station and bus-by-bus identification of each Congestion Zone.
7.2.1
Process for Determining CSCs

CSCs and resulting Congestion Zones will be reassessed annually by November 1 of each year.  ERCOT staff will use the following process to identify CSC’s:

(1)
By August 1, of each year, ERCOT staff will complete an analysis of Load flow data using the latest Steady State Working Group Data Set A summer peak case and will determine expected operating limits, candidate CSCs and associated constraints to be used in the designation of CSCs for the upcoming calendar year using the following steps:

(a)
Determination of new CSC candidates:

(i)
Candidate CSCs may be determined using transfer analysis between Study Zones.  Study Zones are groupings of buses used to test transfer limits using power system simulation tools.  These Study Zones can be either of the following: (1) reasonable approximations of the final Congestion Zones; Weather Zones, SSWG Areas or Zones; or (2) any grouping of buses by geographic region or generation/Load pocket.  Candidate CSCs will often be the contingency that repeatedly causes multiple limiting elements to reach 100% of their emergency rating at high transfer levels.  If a transmission line is repeatedly the limiting element under multiple contingencies it will be considered a CSC candidate.

(ii)
Candidate CSCs may also be identified through an evaluation of the actual annual Congestion costs from the prior year.  For this purpose, Congestion costs include the cost of any zonal Balancing Energy Service, RMR Service, OOMC Service, Replacement Reserve Service, OOME Service, or Resource-specific Dispatch Instructions used to resolve Congestion on that particular transmission path in that particular direction during the prior year.  Candidate CSCs may also be identified by considering projected annual Congestion costs for the CSC designation year.  Since this type of data reflects past system topology and generation, generation and transmission system changes expected to be in service in the CSC designation year shall also be considered.

(iii)
Candidate CSCs may also be identified based on ERCOT’s operational experience.

(b)
If no new candidate CSCs are considered other than the immediately preceding year’s CSCs, then ERCOT staff shall use the Congestion Zones from the immediately preceding year as Study Zones.

(c)
If new candidate CSCs are considered, then ERCOT staff shall calculate Shift Factors and perform cluster analysis based on the candidate CSCs to create Study Zones.

(d)
ERCOT staff shall perform system simulation studies with transfers between the Study Zones and find constraints on the transmission system to determine if candidate CSCs are appropriate for designation as CSCs.

(e)
ERCOT staff shall recommend whether the candidate CSCs qualify for CSC designation based, in part, on the criterion that there must be a sufficiently competitive market to resolve Congestion on the transmission path to be considered for CSC designation.    One factor that will be considered when assessing whether a sufficiently competitive market exists is the concentration of capacity ownership or control by Market Participants or their Affiliates, compared to the distribution of shift factor impacts.
 (2)
CSC approval process:  The appropriate ERCOT Technical Advisory Committee (TAC) Subcommittee will review the results and the process followed above to determine the list of constraints to be recommended for approval to the TAC and the Board.

7.2.2
Congestion Zone & Zonal Shift Factor Determination Methodology

ERCOT staff will take the following steps to determine Congestion Zones and Zonal Shift Factors:

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

(2)
A statistical clustering analysis will be used to aggregate transmission buses into zones based upon similar Shift Factors relative to all CSCs.  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); and (ii)  station IDs as provided by TDSPs in Protocol Section 15.1.2.5, Response from TDSP to Registration Notification Request, can be assigned only into one Congestion Zone.

The following measurements will be calculated for each combination of zones: (i) the maximum difference between the Zonal Shift Factor and the Shift Factor of any generation bus within the zone ;  and (ii), the R2 (coefficient of determination) from the cluster analysis.
(3)
If the clustering process described in (2), above, results in the splitting of two or more buses within any single station into different zones, then the following process will be used to adjust the zone selection to place all buses within a single station in the same zone:

(a)
For Generation Resource stations, determine which zone contains the largest amount of generating capacity of the station and assign all buses of that station to that zone;

(b)
For all other stations, determine which zone is assigned the largest total amount of Customer Load of the buses in the station and assign all buses of that station to that zone;

(c)
If there is no Load or generation in the station, or if the amount of generation and/or Load assigned to individual station buses are equal, then the Load or generation shall be assigned to the zone containing the lowest bus number of the station.

(4)
Zonal Shift Factors for each CSC will be determined by averaging the individual bus Shift Factors within each Congestion Zone for the corresponding CSC, weighted by the megawatt levels on the bus in the Load flow base case used to determine CSC Limits from Generation Resources deemed likely to vary their output.
The appropriate ERCOT Technical Advisory Committee (TAC) Subcommittee will review the results and the process followed above to determine the Congestion Zones to be recommended for approval to the TAC and the Board.

(5)
Thirty (30) days prior to TAC review, a NOIE may request an exemption to its zonal placement by submitting a request to ERCOT for consideration.  ERCOT staff will evaluate the merits of the request and authorize the exemption based on the following criteria:

(a)
Exemptions shall not cause significant operational impact to the ERCOT System.  This will normally be satisfied if the request will not result in a change in the annual average Shift Factor for the original or requested Congestion Zone by more than five percent (5%).  After the proposed move, the Zonal Shift Factor in each of the original and requested Congestion Zones shall be no less than ninety-five percent (95%), and no more than one hundred and five percent (105%), of its original Zonal Shift Factor before the proposed move.

Because only buses with generation have an impact on the calculation of Zonal Shift Factors, if no generation exists at a bus that is part of an exemption request, a token generator of one (1) MW will be placed at that bus to test the impact of moving that bus from one (1) zone to another.  This will be done to all buses that make up a request for exemption.  For example, if an Entity is requesting an exemption for five (5) buses and only one (1) bus has generation On-line in the Load flow case used to test the impact, one (1) MW of generation will be placed at the four (4) other buses and the impact of all five (5) buses on Zonal Shift Factors will be determined as a group as opposed to individually.  The Load flow case used to determine this impact will be the same Load flow case used to calculate annual TCR quantities.

(b)
Exemptions shall not have a commercial impact/gain for the requestor.  This will be measured by whether or not the scheduling which would otherwise result would be eligible for Pre-assigned Congestion Rights.
7.2.3
Determining Closely Related Elements (CREs)

For each year, ERCOT staff shall identify potential CREs using, at a minimum, the following process:

(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 buses 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.

ERCOT staff may identify potential CREs in addition to the potential CREs identified through the process described above as they determine appropriate.  ERCOT shall present all proposed CREs, including justification for their inclusion, to the appropriate ERCOT TAC Subcommittee for approval.

During the effective year, ERCOT staff may propose modifications to the list of CREs, 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 will not affect Congestion Zone definition or composition, nor will they affect CSC definitions.  ERCOT shall present modifications proposed to the list of CREs 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.

7.2.4
Determining Generation Resources Deemed Likely to Vary Their Output
At the beginning of each year, ERCOT will compile a list of all Generation Resources fueled by nuclear fuel, coal or lignite.  ERCOT will exclude such units from the calculation of Zonal Shift Factors for the rest of the year.  All other Generation Resources will be deemed likely to vary their output.
7.3
Congestion Management for CSCs/Zonal Congestion

7.3.1
Determination of Zonal Congestion

ERCOT will analyze energy schedules to determine the existence and extent of Zonal Congestion as part of the Day Ahead Scheduling Process.

7.3.2
Resolution of Zonal Congestion

ERCOT will resolve Zonal Congestion by the following means:

(1)
Using adjusted Balanced Schedules received from QSEs after ERCOT’s posting of CSC impacts greater than the CSC Limit, ERCOT will reassess the resulting level of Zonal Congestion.  ERCOT will take no further Zonal Congestion actions if the adjusted Balanced Schedules resolve initial Zonal Congestion.

(2)
If Zonal Congestion still exists following receipt of adjusted Balanced Schedules, ERCOT may procure RPRS in accordance with Section 6.6.3.2, ERCOT Ancillary Services Procurement during Adjustment Period, provided that sufficient Resources are available to provide Balancing Energy in the Operating Period, in accordance with Section 6.6.3.2.  ERCOT will then balance the energy within the ERCOT System in the Operating Period respecting all operational limitations of the ERCOT System.

(3)
Zonal Balancing Energy can only be deployed for Congestion Management purposes to resolve flow limit violations on CSCs and CREs.

(4)
Congestion is resolved in Real Time as follows:

(a)
Using Zonal Shift Factors, estimate zonal BES deployments needed to maintain flows within CSC Limits.  If the Congestion that needs to be resolved is on a CRE, then Boundary Generation Resources unique to that CRE will be instructed to operate at the respective Resource Plan levels (i.e., this is not an instructed deviation from schedule or Resource Plan).

(b)
Based on (a), deploy unit specific instructions to manage Local Congestion.  The Resource specific instructions will be defined as instructed deviations using the following criteria:

(i)
When a Resource is instructed to operate at or above an instructed output level and the Resource Plan output level is below the instructed output level, the instructed deviation will be defined as the difference between the instructed output level and Resource Plan output level for the target interval.

(ii)
When a Resource is instructed to operate at or below an instructed output level and Resource Plan output level is above the instructed output level, the instructed deviation will be defined as the difference between the instructed output level and Resource Plan output level for the target interval.

(iii)
When a Resource is requested to go to an instructed output level, the instructed deviation will be defined as the difference between the instructed output level and the Resource Plan output level.

(iv)
Otherwise, the Resource specific deployment will not be defined as instructed deviation.

(c)
Clear the Balancing Energy Service market to maintain system power balance and the CSC flow within the CSC Limit.

(d)
In the event of a contingency, estimate BES deployment to maintain flows within pre-second contingency CSC Limits and deploy unit-specific instructions to manage any resulting Local Congestion and clear the BES market to maintain CSC flows within pre-second contingency CSC Limits.

(5)
The Shift Factors for CSCs and CREs shall be at the same value.

The result of Congestion Management should ensure that:

(1)
Balancing Energy MCPEs are the same in all zones if no CSC or CRE is constrained.

(2)
Balancing Energy MCPEs will be different in two or more Congestion Zones only if one or more CSCs/CREs are constrained.

(3)
The Shadow Price of a constrained CSC will be calculated by taking the difference in Balancing Energy MCPEs between any two zones divided by the difference in Zonal Shift Factors on the corresponding CSC of the two zones even in the event of an Outage of the CSC.  If there is no feasible solution, then these criteria may not be met.
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7.3.4
Settlement of Zonal Congestion

7.3.4.1
Balancing Energy CSC Congestion Charge

The calculation for Zonal Congestion Management Charge is as follows:

ICSCiq
=
Σ ((QSSiqz - SOiqz) * SFzcsc )z
If ICSCiq > 0 then,


CSCBECSCiq
=
SPCSCi
* MAX (0, ICSCiq)

Else (counterflow)

CSCBECSCiq
=
SPCSCi
* ICSCiq
End

CSCBEiq
=
SUM (CSCBECSCiq)CSC
i
Interval being calculated

q
QSE

z
Congestion Zone

CSC
Commercially Significant Constraint

CSCBECSCiq 
CSC Energy Related Congestion Charge, per interval, per CSC, per QSE

CSCBEiq 
CSC Energy Related Congestion Charge, per interval of that QSE

SPCSCi    
Shadow Price per CSC, per interval

ICSCiq    
Scheduled MW Impact per CSC, per interval, per QSE
SFzcsc
Commercial Model Shift Factor of Generation Resources deemed likely to vary their output per CSC, per zone

QSSiqz
QSE Supply Schedule per interval, per zone, per QSE

SOiqz
Scheduled Obligation (prior to Real Time) per interval, per zone, per QSE

ERCOT will compute the Zonal Shift Factors for settlement purposes using Shift Factors of Generation Resources within the zone deemed likely to vary their output, weighted by the generation level in the monthly base case.  The monthly base case will be the most recent base case used by ERCOT but no less current than the base case used by ERCOT to determine the number of TCRs available for sale for the corresponding month.

7.3.4.2
Replacement Reserve Service Zonal Congestion Charge

Replacement Reserve Zonal Congestion costs will be allocated directly to the QSE impacting the CSC.  The Replacement Reserve Zonal Congestion costs per interval per QSE will be determined by multiplying the Shadow Price of CSC capacity by the QSE’s CSC impact and in that interval.

The CSC impact is determined by taking for each Congestion Zone, the maximum difference, in any of the four intervals in an hour, between each QSE’s Supply schedules and the QSE Obligation schedules at the time of each round of Replacement Reserve capacity procurement multiplied by the Zonal Shift Factor.  The calculation of the Replacement Reserve Service Zonal Congestion Charge will be as follows:

CSCRPhq
=
SPCCSCh* MAX (0, ICSChq))

ICSChq
=
MAX [0,MAX [Σ ((QSSTOPiqz – QOSTOPiqz) * SFzcsc)z ]n]
Where:

h
hour being calculated

i
interval within hour h

n
The number of times that RPRS is procured.

q
QSE

z
Congestion Zone

CSC
Commercially Significant Constraint

CSCRPiq 
CSC Replacement Reserve related Congestion charge, per interval, per QSE

SPCCSCi
Capacity Shadow Price per CSC, per interval

ICSCiq
Scheduled MW Impact per CSC, per interval, at the time of purchase, per QSE
SFzcsc
Zonal Shift Factor per CSC, per zone

QSSTOPiqz
QSE Supply Schedule per interval, per zone, at the time of purchase, per QSE

QOSTOPiqz
QSE Obligation Schedule per interval, per zone, at the time of purchase, per QSE

7.4
Congestion Management for Local Congestion

7.4.1
Determination of Local Congestion

ERCOT will use the Operational Model of the ERCOT System in combination with QSE energy schedules and ERCOT forecasted Load to determine the extent of Local Congestion.

When ERCOT identifies Local Congestion on a repeated basis ERCOT shall have procedures established to contact the appropriate TDSP to:

(1)
Verify that ratings of Transmission Facilities in the ERCOT Operational Model causing the event are current and correctly represented;

(2)
Verify, when the TDSP’s analysis results differ from those of ERCOT, that the configuration of the transmission system in the ERCOT Operational Model matches that in use by the TDSP.  To recognize operational time constraints, such verification will focus on transmission elements believed to have impacted the event; and

(3)
Mutually identify with the TDSP any additional operational intervention or system monitoring that could be implemented to manage recurring Congestion due to a recurring cause.

If it is determined that rating(s) in the ERCOT Operational Model or configuration of the Transmission Facilities are not correct, then the TDSP will provide, via submittal of a Service Request on the ERCOT MIS, written confirmation of the correction.  Once written confirmation is completed, ratings in the ERCOT Operational Model will be updated in the Real Time systems by the close of the next Business Day, and such rating changes and any needed configuration changes will be included in the next scheduled Operational Model database update.  Once additional operational intervention to the transmission system has been identified (if any) to relieve Congestion and mutually accepted by both ERCOT and TDSP operators, the necessary operational instructions shall be prepared and implemented as soon as practicable.

ERCOT will use an interim practice between the identification of a problem and the final authorized submittal of a Service Request in order to implement corrections as soon as practicable.  The interim practice will allow an authorized or alternate contact to provide corrected ratings to ERCOT by email.  ERCOT will enter that rating into the Real Time systems to be used in current operating activities on a temporary basis.  After the Service Request documentation is received by ERCOT, permanent changes will be made in the Operational Model and loaded into the operating systems.

7.4.2
Resolution of Local Congestion

ERCOT will procure RPRS if necessary to provide sufficient capacity to resolve forecasted Local Congestion.  ERCOT will purchase RPRS from the Resource(s) having the lowest cost per megawatt based on each Resource’s Resource Category Generic Cost and its ability to resolve the Congestion given its Shift Factor on the Local Congestion.

ERCOT will instruct and Dispatch Resources in Real Time in a manner that does not exceed the units’ operational limits known to ERCOT.  The Resources that have been instructed to operate within a range to resolve Local Congestion are paid or pay a price, in accordance with Section 6.8, Compensation for Services Provided, that depends on whether a Market Solution exists for resolving the Local Congestion.

The Local Congestion Costs are embedded in each service deployed to resolve Local Congestion such as OOMC, OOME, and unit specific premiums.

The formula to calculate Local Congestion Replacement Reserve payment can be found in Section 6.8.1.11, Local Congestion Replacement Reserve Payment to QSE, of these Protocols.

7.4.3
Settlement of Local Congestion Costs

Net Local Congestion costs will be settled in the Balancing Energy settlement process.

7.4.3.1
Balancing Energy Up from a Specific Resource

In accordance with Section 6.7.1.2, Deployment of Balancing Energy when Congestion Occurs, whenever a specific Resource with a submitted bid premium, in accordance with the Resource Category Generic bid limit for Balancing Energy Up, is deployed incrementally to solve Local Congestion, the QSE will be paid the difference between the MCPE of the Congestion Zone in which the specific Resource is located and the incremental bid premium specified.  Aggregated Unit rules as described in Section 6.8.2, Capacity and Energy Payments for Out of Merit Service, apply to Aggregated Units approved by ERCOT.

The calculation of the payment for Balancing Energy Up from a specific Resource is as follows:

LPCRSUquiz 
= 
-1 * Σ ((PMqiuz – MCPEiz )* Max (0, Min (MRqiuz -OLqiuz, IOLqiuz - OLqiuz)))

LPCRSUqviz
=
 -1 * Σ ((PMqivz – MCPEiz )* Max (0, Min (MRqivz -OLqivz, NETUEQivq)) * LBEAGRivq)
For gas-fired units:

FBPMqiuz = (BPMqiuz  / FIPd-1) * FIPd
PMqiuz
= Max (FBPMqiuz, MCPEiz )
PMqivz
= Min(PMqiuz)
For all other Resource categories:

PMqiuz
= Max (BPMqiuz, MCPEiz )
PMqivz
= Min(PMqiuz)
NETUEQivq
=
Max [0, ((NETOOMUEQivq + NETLBEUQivq) –(NETOOMDEQivq + NETLBEDQivq))]

NETOOMUEQivq
=
Max(0, (SUM(IOOMUPqui)u – SUM(IOOMDNqui)u))

NETLBEUQivq
=
Max (0, (SUM(LBEUQqui)u – SUM(LBEDQqui)u))

NETOOMDEQivq
=
Max(0, (SUM(IOOMDNqui)u – SUM(IOOMUPqui)u))

NETLBEDQivq 
=
Max(0, (SUM(LBEDQqui)u – SUM(LBEUQqui)u))

LBEAGRivq 
=
[(SUM(LBEUQqui)u + SUM(LBEDQqui)u)] /
[SUM(LBEUQqui)u + SUM(LBEDQqui)u +
SUM(IOOMUPqui)u + SUM(IOOMDNqui)u]

Where:
d
Operating Day of interval i
i
interval
q
QSE

u
individual generation unit (including units within an Aggregated Unit)

v
Aggregated Unit

z
zone
BPMqiuz
Incremental bid premium for that specific unit per interval

FBPMqiuz
Incremental bid premium, adjusted for fuel price, for that specific unit per interval
FIPd
Fuel Index Price for Operating Day of interval i

FIPd-1
Fuel Index Price used to calculate Resource category bid limits effective for Operating Day of interval i
IOLqiuz
The Instructed output level for the unit given the unit-specific instruction

IOOMDNqui
OOM Energy Down Instructions for that interval for that unit converted to MWh for that interval by dividing by the interval count per hour (4 per hour for 15 minute Settlement Interval)

IOOMUPqui
OOM Energy Up Instructions for that interval for that unit converted to MWh for that interval by dividing by the interval count per hour (4 per hour for 15 minute Settlement Interval)

LPCRSUquiz
Payment to QSE for providing Balancing Energy Up from Specific unit to solve Local Congestion per QSE per interval per zone

LPCRSUqviz
Payment to QSE for providing Balancing Energy Up from Aggregated Units to solve Local Congestion per QSE per interval per zone
LBEAGRivq
The percentage of the aggregated instructions to the Aggregated Unit that represents the OOM Energy market

LBEDQqui
Local Balancing Energy Down Instructions for that interval per specific unit

LBEUQqui
Local Balancing Energy Up Instructions for that interval per specific unit
MCPEiz
Market Clearing Price for Energy per interval per zone

MRqiuz
Meter reading per unit per interval

MRqivz
Meter reading per Aggregated Unit per interval

NETLBEDQivq
The net of all unit specific Local Balancing Energy Instructions

(Down minus Up) that result in a positive value

NETLBEUQivq
The net of all unit specific Local Balancing Energy Instructions (Up minus Down) that result in a positive value

NETOOMDEQivq
The net of all unit specific OOM instructions (Down minus Up) that result in a positive value

NETOOMUEQivq
The net of all unit specific OOM instructions (Up minus Down) that result in a positive value

NETUEQivq
The overall net direction per the instructions given to the Aggregated Unit results in an up direction

OLqiuz
Resource Plan output level submitted by the QSE for the specific unit given the unit-specific instruction for that interval

OLqivz
Resource Plan output level submitted by the QSE for the Aggregated Unit containing the unit given the unit-specific instruction for that interval
PMqiuz
Incremental Premium Specified for that specific unit per interval

PMqivz
Incremental Premium Specified for that specific Aggregated Unit per interval
7.4.3.2
Balancing Energy Down from a Specific Resource

In accordance with Section 6.7.1.2, Deployment of Balancing Energy when Congestion Occurs, whenever a specific Resource with a submitted bid premium, in accordance with the Resource Category Generic bid limit for Balancing Energy Down, is deployed decrementally to solve Local Congestion, the QSE will be paid the difference between the MCPE of the Congestion Zone in which the specific Resource is located, and the decremental bid premium specified.

The calculation of the payment for Balancing Energy Down from a specific Resource is as follows:

LPCRSDquiz 
= 
-1 * Σ(MAX(0,(MCPEiz - PMqiuz )) * Max(0, Min(OLqiuz -MRqiuz, OLqiuz - IOLqiuz)))u
LPCRSDqviz 
=
-1 * Σ(MAX(0,(MCPEiz - PMqivz )) * Max(0, Min(OLqivz -MRqivz  NETDEQivq)))v * LBEAGRivq

For gas-fired units:

FBPMqiuz
= (BPMqiuz  / FIPd-1) * FIPd
PMqiuz
= FBPMqiuz
PMqivz
= Max(PMqiuz)
For all other Resource categories:

PMqiuz
= BPMqiuz
PMqivz
= Max(PMqiuz)

NETDEQivq
=
Max [0, ((NETOOMDEQivq + NETLBEDQivq) – (NETOOMUEQivq + NETLBEUQivq))]

NETOOMUEQivq
=
Max [0, (SUM (IOOMUPqui)u – SUM(IOOMDNqui)u)]

NETLBEUQivq 
=
Max [0, (SUM(LBEUQqui)u – SUM(LBEDQqui)u)]

NETOOMDEQivq
=
Max [0, (SUM(IOOMDNqui)u – SUM(IOOMUPqui)u)]

NETLBEDQivq 
=
Max[0, (SUM(LBEDQqui)u – SUM(LBEUQqui)u)]

LBEAGRivq
=
[SUM(LBEUQqui)u + SUM(LBEDQqui)u] /
[SUM(LBEUQqui)u + SUM(LBEDQqui)u +
SUM(IOOMUPqui)u + SUM(IOOMDNqui)u]

Where:

d
Operating Day of interval i

i
interval

q
QSE

u
individual generation unit (including units within an Aggregated Unit)

v
Aggregated Unit

z
zone
BPMqiuz
Decremental bid premium specified for that specific unit per interval

FBPMqiuz
Decremental bid premium, adjusted for fuel price, for that specific unit per interval
FIPd
Fuel Index Price for Operating Day of interval i

FIPd-1
Fuel Index Price used to calculate Resource category bid limits effective for Operating Day of interval i

IOLqiuz
The instructed output level for the unit given a unit-specific instruction

IOOMDNqui
OOM Energy Down instructions for that interval for that unit converted to MWh for that interval by dividing by the interval count per hour (4 per hour for 15 minute Settlement Interval)

IOOMUPqui
OOM Energy Up instructions for that interval for that unit converted to MWh for that interval by dividing by the interval count per hour (4 per hour for 15 minute Settlement Interval)
LBEAGRivq
The percentage of the aggregated instructions to the Aggregate Unit that represents the OOM Energy market.

LBEDQqui
Local Balancing Energy Down instructions for that interval per specific unit

LBEUQqui
Local Balancing Energy Up instructions for that interval per specific unit

LPCRSDquiz
Payment to QSE for providing Balancing Energy Down from Specific unit to solve Local Congestion per QSE per interval per zone

LPCRSDqviz
Payment to QSE for providing Balancing Energy Down from Aggregated Units to solve Local Congestion per QSE per interval per zone

MCPEiz
Market Clearing Price of Energy per interval per zone
MRqiuz
Meter reading per unit per interval.

MRqivz
Meter reading per Aggregated Unit per interval.
NETDEQivq
The overall net direction per the instructions given to the Aggregated Unit results in a down direction

NETLBEDQivq
The net of all unit specific Local Balancing Energy instructions (Down minus Up) that result in a positive value.

NETLBEUQivq
The net of all unit specific Local Balancing Energy instructions (Up minus Down) that result in a positive value.

NETOOMDEQivq
The net of all unit specific OOM instructions (Down minus Up) that result in a positive value.

NETOOMUEQivq
The net of all unit specific OOM instructions (Up minus Down) that result in a positive value.

OLqiuz
Resource Plan output level submitted by the QSE for the unit given the unit-specific instruction for that interval

OLqivz
Resource Plan output level submitted by the QSE for the Aggregated Unit containing the unit given the unit-specific instruction for that interval

PMqiuz
Decremental Premium for that specific unit per interval
PMqivz
Decremental Premium for that specific Aggregated Unit per interval

7.4.3.3
Balancing Energy Charge to Solve Local Congestion

In accordance with this section, all the cost associated with Balancing Energy from a specific Resource to solve Local Congestion will be allocated on a QSE Load Ratio Share.

LCCiq
=
- 1* Σ ((LPCRSUqiz + LPCRSDqiz) * LRSiq)
Where:

LPCRSUqiz
Payment to QSE for providing Balancing Energy Up from specific Resource to solve Local Congestion per QSE per interval per zone

LPCRSDqiz
Payment to QSE for providing Balancing Energy Down from specific Resource to solve Local Congestion per QSE per interval per zone

LCCiq
Local Congestion Load allocation charge per QSE per interval

LRSqi
Load Ratio Share

7.4.4
Direct Assignment of Local Congestion Costs

ERCOT shall directly assign Local Congestion costs beginning six months after ERCOT’s incurred costs of clearing Local Congestion during a rolling twelve month period reaches 20 million dollars.

	[PRR492 & PRR532:  Add Section 7.4.5 upon system implementation and filling staffing requirements:]

7.4.5
Plan to Alleviate Chronic Local Congestion Charges

(1)
ERCOT shall monitor Local Congestion Area costs and post a report on the MIS ten (10) days following the end of the month.  The report shall include the amount of Local Congestion Area costs by type of payment to Resources (e.g., OOME Up, OOME Down, and OOMC) including discussion of the limiting transmission element(s) or other significant events that may have contributed to Local Congestion as available.  This information will also be reported monthly to the ERCOT Board of Directors, PUCT Market Oversight Division, and appropriate ERCOT subcommittees.

(2)
For the purposes of this section, “Local Congestion Area” is defined as a sub-region of a Congestion Zone in which ERCOT dispatches OOME, OOMC, or local Balancing Energy Service on a regular basis as described in the ERCOT monthly report of Local Congestion Cost.

(3)
If the amount of OOME, OOMC, or local Balancing Energy Service in a Local Congestion Area exceeds a threshold amount of either ten million dollars ($10 million) during the most current twelve (12) consecutive months or five million dollars ($5 million) in the most current three (3) consecutive months, ERCOT shall report such to the ERCOT Board, PUC Market Oversight Division, and appropriate ERCOT subcommittees and shall initiate a study to identify feasible alternatives that may, at a future time, be more economically efficient than the continued use of OOME, OOMC, or local Balancing Energy Service.

(4)
ERCOT shall develop feasible alternatives and their associated costs to reduce or replace the use of OOME, OOMC, or local Balancing Energy Service.  At a minimum, the list of feasible alternatives that ERCOT shall include consideration of a new CSC for the following year under Section 7.2.1.1, Process for Determining CSCs, item (2), a change in ERCOT operations affecting the Local Congestion, construction of new or expansion of existing Transmission Facilities, installation of voltage control devices, more accurate modeling of transmission line or transformer MVA Real Time limits, solicitation or auctions for interruptible Load from Load Serving Entities when such Protocols are available, or continued use of OOME, OOMC, or local Balancing Energy Service.

(5)
ERCOT shall prepare a report, no later than forty-five (45) days after the threshold is exceeded, on the feasible alternatives available to reduce Local Congestion below the threshold amount.  The report shall include:

(a)
The root cause of the Local Congestion;

(b)
Current actions of the TDSP and/or ERCOT to relieve such Local Congestion;

(c)
A review of ERCOT’s operations (e.g., Dispatch Instructions, transmission line limits, etc.);

(d)
A determination of short term mitigation measures that could reduce the use of OOME, OOMC or local Balancing Energy Service; and

(e)
The amount of market impact caused by the Local Congestion.


The report shall also include an implementation plan, timeline, and recommendations regarding short-and long-term solutions to the Local Congestion as appropriate.  The implementation plan may identify studies to be conducted prior to recommendations for short- and long-term solutions to the Local Congestion.  These additional studies will be conducted through the regional planning process, as appropriate.

(6)
This report shall be posted on the MIS and provided to the PUCT Market Oversight Division, the appropriate ERCOT subcommittee(s), and ERCOT Board of Directors.  

(7)
Subsequent to the initial report, ERCOT staff shall provide monthly updates on the schedule and planning status to the PUCT Market Oversight Division, appropriate ERCOT subcommittee(s), and the Board.  ERCOT will use its best efforts to implement short- and long-term solutions as quickly as practical.


7.5
Transmission Congestion Rights

Pre-assigned Congestion Rights (PCRs) are priced differently than TCRs, and PCRs are allocated rather than awarded as a result of the annual TCR auction process.  The eligibility, pricing and annual allocation of PCRs are addressed in Section 7.5.6.  For all other purposes, PCRs are functionally and financially equivalent to TCRs.

7.5.1
Function of Transmission Congestion Rights

TCRs and PCRs function as financial hedges (similar to financial options with zero strike price) against the marginal costs to resolve Zonal Congestion.  The total costs of Zonal Congestion comprise those portions of RPRS costs and the Balancing Energy Service costs associated with managing Zonal Congestion.  The TCR and PCR holder will receive an amount equal to the directly assigned Congestion costs for an equivalent quantity of scheduled flow.  TCRs are not deratable once they are sold in the auction(s), and allocated PCRs are not deratable.

A TCR is a financial right on a specified directional CSC for a particular hour that entitles the holder of record to receive remuneration equal to the sum of non-negative BES and RPRS Shadow Prices ($/MW/15-minute) over all 15-minute intervals within the hour for the corresponding CSC multiplied by 1 MW.

7.5.2
Procedure for Computation of Transmission Congestion Rights Quantities

The ERCOT System will be modeled and the CSC interfaces determined in accordance with Section 7.2 using steady-state and dynamic power system simulation software.  The capacity of the CSCs will be fully used and there will be no reservation of capacity for any particular segment of Load.

ERCOT will determine CSC Limits as follows:

(1)
Determine the pre-contingency flow limit on the directional CSC to withstand any single contingency of any directional CRE corresponding to the CSC, including the CSC, irrespective of the post-contingency limiting element due to the contingency, for all zone-to-zone transfer studies.

(2)
Determine the pre-contingency flow limit on the CSC to withstand any single contingency that results in any CRE corresponding to the CSC to become the post-contingency limiting element for all zone-to-zone transfer studies.

(3)
The lower of the CSC flow limits from (1) and (2) above sets the CSC Limit.

7.5.2.1
Annual TCR Quantities

Annually determined summer ERCOT peak flow limits for CSCs will provide the starting basis for determining the number of TCRs to be auctioned.  The flow limit established for each CSC on an annual basis may vary from time to time based on changes in system conditions.  The ultimate number of TCRs to be auctioned for the CSCs will take into account forecasted changes in system conditions.

ERCOT will determine the total annual quantity of TCRs for the annual distribution by adjusting the annual summer peak base case CSC Limits by the following amount for each CSC: the sum over all nodes of the product of the expected level of Load at each node from the annual summer peak base case multiplied by the difference between the corresponding Shift Factor for that node and CSC and a modification of the Zonal Shift Factor calculated using all Generation Resources.
7.5.2.2
Monthly TCR Quantities

ERCOT will determine the total quantity of TCRs for the monthly distribution by adjusting the corresponding modified seasonal base case CSC Limits by the following amount for each CSC: the sum over all nodes of the product of the expected level of Load at each node from the modified seasonal base case multiplied by the difference between the corresponding Shift Factor for that node and CSC and a modification of the Zonal Shift Factor calculated using all Generation Resources.  The modified seasonal base case for a particular month will be based on the most limiting situation within the corresponding month.  This analysis takes into account all transmission outages of significant duration and impact with the objective of collecting sufficient revenues from direct assigned Congestion costs to pay all TCR holders.

ERCOT may distribute TCRs in amounts less than the total quantities based on expectations of the frequency and magnitude of potential CSC de-rates that could occur during any particular month.

7.5.2.3
ERCOT Posting of TCR Quantities

Upon review and approval of the TCR amount, ERCOT will determine and post on the MIS the total quantity, the amount of PCRs, and the remaining available quantity of TCRs for each CSC.  The remaining available quantity of TCRs for auction will be the total amount of TCRs less the amount of PCRs.

7.5.3
Annual and Monthly Auction of Transmission Congestion Rights

7.5.3.1
Annual and Monthly Auction Summary

Forty percent (40%) of the total annual quantity of TCRs less PCRs for any given CSC will be awarded to Market Participants based on the results of an initial annual auction.  These TCRs will be made available in the annual auction for each hour of the year.  For the annual auction, the quantity of TCRs used to calculate the 25% limit, pursuant to Section 7.5.9, Limitation on Ownership or Control of TCRs, is based on the total annual quantity of TCRs (which includes PCRs).  Each annual auction will be completed no later than the 15th of December, on a date set by ERCOT.

Prior to each monthly auction, ERCOT will determine the total monthly quantity of TCRs available for that month based upon forecasted system conditions for the month.  The amount of TCRs that will be auctioned in the monthly auction will be the total monthly quantity of TCRs, less any PCRs, and less any TCRs for that month sold in the annual auction.  For that monthly auction, the quantity of TCRs used to calculate the 25% limit, pursuant to Section 7.5.9, Limitation on Ownership or Control of TCRs, is the greater of (A) the total annual quantity of TCRs, or (B) the total monthly quantity of TCRs.  However, in determining the amount of TCRs available in each monthly auction, ERCOT shall seek to achieve revenue neutrality and avoid a revenue shortfall due to payment to TCR holders for the month.  The TCRs auctioned in the monthly auction will be awarded to Market Participants based on the results of monthly auctions.  These TCRs will be made available in the monthly auction for all hours of each day of each month for which the auction is being held. .  Each monthly auction will be completed no later than the 15th of each month prior to the month that the TCRs are effective, on a date set by ERCOT.

7.5.3.2
Auction Procedures

ERCOT will develop a procedure for authenticating ownership for each TCR.

ERCOT, or its designee, will conduct a single-round, simultaneous combinatorial auction for selling the TCRs available for each annual or monthly auction for all CSCs.  ERCOT shall use a standard linear programming model to maximize the auction revenue subject to the constraints that ERCOT and the bidders provide prior to the start of the auction.  The clearing-price for each TCR will be equal to the corresponding Shadow Price of the marginal TCR awarded on that CSC.

The auction process will be open to any qualified TCR Account Holder.  To participate in the auctions, a bidder must meet financial security requirements established by ERCOT and must have access to the computer hardware, software and communications equipment required to participate.

7.5.3.2.1
TCR Auction Notices

No less than twenty-days (20) prior to the annual auction and ten (10) days prior to the monthly auction, ERCOT will post:

(1)
The Zonal Shift Factor and zone-to-zone impact matrix (to determine the megawatt impact on each CSC);

(2)
The number of TCRs to be issued for each period (annual, monthly) in that auction;

(3)
The number of PCRs that have been allocated for each CSC;

(4)
Deadline for bidders to satisfy financial requirements;

(5)
Specifications for the equipment necessary to participate in the auction;

(6)
The date and time by which bids must be submitted;

(7)
The bid format;

(8)
CSCs and Closely Related Elements (CREs);

(9)
Any other information of commercial significance to bidders; and

(10)
The total number of TCRs available and used to determine the 25% limit, pursuant to Section 7.5.9, Limitation on Ownership or Control of TCRs.

7.5.3.2.2
Auction

The auction will be a single-round, simultaneous combinatorial auction for selling the TCRs available for an annual or monthly auction for CSCs, with the following steps:

(1)
The following constraints shall be entered into ERCOT’s auction engine model:

(a)
The maximum number of TCRs for any given CSC available for auction.

(b)
The maximum number of TCRs for each CSC that a bidder may purchase in the auction that will ensure the bidder will not exceed the lower of the TCR limitation described in Section 7.5.9, Limitation on Ownership or Control of TCRs, or a bidder’s self-imposed TCR limit set by the bidder prior to the auction.

(c)
The bidder’s Credit Limit approved by ERCOT or, if provided, the bidder’s self-imposed maximum credit Obligation will be enforced as a constraint such that the summation over all bids of the product of the awarded TCRs and the bidder’s bid price is less than or equal to the lower of the bidder’s self-imposed maximum Obligation or the Credit Limit approved by ERCOT.  The bidder’s self-imposed maximum credit Obligation cannot exceed the Credit Limit approved by ERCOT.

(d)
Bids may be submitted for TCRs for any individual CSC and for weighted combinations of CSCs.  Each bid must be non-negative and shall contain the maximum quantity of TCRs, the maximum price, and the distribution weights of the TCRs among the CSCs.  The distribution weight shall be submitted with non-negative ratios (with up to three decimal places) that sum to one (1.000), as illustrated in the table below.

Examples of Allowable Bids

	Bidders 
and Bids
	CSC 1 Weighting
	CSC 2 Weighting
	CSC 3 Weighting
	Bid Price 
($ per MWh)
	Maximum Quantity (TCRs)

	A1
	0.2
	0.3
	0.5
	$10.00
	300

	A2
	1.0
	0.0
	0.0
	$5.00
	185

	B
	0.2
	0.5
	0.3
	$11.25
	250

	C1
	0.6
	0.3
	0.1
	$7.50
	240

	C2
	1.0
	0.0
	0.0
	$1.00
	100

	D1
	0.0
	0.5
	0.5
	$9.50
	320

	D2
	0.0
	1.0
	0.0
	$3.00
	140

	D3
	0.0
	0.0
	1.0
	$2.50
	170


NOTE: 3 decimal places for weightings and bid price allowable.

(2)
The auction system will award a combination of TCRs that maximizes the sum of bid prices times the awarded MW for the respective bids while simultaneously observing all applicable constraints.  ERCOT shall award TCRs in quantities rounded to three decimal places.

(3)
The TCR Clearing Price for a CSC will be equal to the corresponding Shadow Price of the marginal TCR awarded on that CSC.  The Shadow Price is representative of the decremental bid-based revenue that would be produced from the TCR auction if one less TCR were available to be auctioned on that CSC.

(4)
If all of the annual TCRs available for a CSC in the annual auction are not awarded (excluding fractional rounding), the TCR Clearing Price for that CSC shall be determined to be zero (0.0) dollars per MWh.  The TCRs not awarded/purchased in the annual auction will be included in the monthly auction.

(5)
If all of the TCRs available for a CSC in the monthly auction are not awarded (excluding fractional rounding), the TCR Clearing Price for that CSC shall be determined to be zero (0.0) dollars per MWh.  The TCRs not awarded/purchased in the monthly auction will not be sold.  Any unpaid PCRs that remain outstanding after five (5) days after the issuance of an Invoice will be included in the monthly auction.

(6)
The linear programming solution will solve for one optimal solution, which may result in some bids at the clearing price not being awarded a TCR.  This situation may be minimized because bid prices and bid ratios can be submitted with up to three decimal places.

(7)
The auctioneer shall announce the results of the auction simultaneously to all TCR bidders, by posting the results on the MIS.  For each CSC, the total quantity of TCRs awarded, the TCR Clearing Price, and list of all bids will be posted.  The identity of the bidders will not be posted.

(8)
When an Entity is awarded TCRs as a result of an auction, the TCRs will not become the property of the awardees and the TCRs will not be placed in their accounts until the TCR Invoices have been paid in full.  TCRs awarded are considered when determining ownership.  Ownership of TCRs in a secondary transfer does not change until the recipient accepts the transfer.  Until such time, the initiator of the secondary transfer is considered the owner of the TCRs.

(9)
The twenty-five percent (25%) limit shall be applied to secondary transfers.  When a recipient accepts a secondary transfer, the number of TCRs the recipient owns in any hour for a given CSC during the month will be added to the amount of the TCRs they will receive as a result of the secondary transfer.  If the total exceeds a bidder’s twenty-five percent (25%) limit for the CSC, the secondary transfer shall be cancelled.  Electronic Notice shall be given to the secondary transfer initiator and recipient of the cancellation.

7.5.4
Allocation Method and Timing for Distributing TCR Auction Revenues

The TCR auction revenues from each annual auction and PCR revenues will be divided into monthly revenues in the same proportion as ERCOT’s monthly energy forecast.  This amount will be added to the monthly auction revenue.  The total monthly revenues from the auctions will be credited to QSEs once per month on a monthly Load Ratio Share for the ERCOT peak operating interval during the month basis.  These revenues will be paid to QSEs no later than the 15th of the following month.  PCR holders will be issued invoices that are based on 15 percent of the TCR Clearing Price from the Annual Auction.  Payment of these invoices is required prior to the distribution of PCRs.

Any difference between the Directly Assigned Congestion Costs charged by ERCOT and Zonal Congestion Credits paid to TCR holders for any 15-minute interval will be credited or charged to all QSEs on a Load Ratio Share basis for the same 15-minute interval.  ERCOT shall provide a report to be published on its MIS which details by interval, any Zonal Congestion revenue shortfalls or surpluses.  The report shall be published on a monthly basis within seven (7) Business Days of the end of a month for the prior month’s activity.  The report shall provide a description of the methodology and billing determinants used to determine and assess any revenue shortfalls or surpluses, and shall include any billing determinants necessary to replicate the results in the report, to the extent such billing determinants are not already available.

7.5.5
TCR Settlement

To participate in ERCOT’s TCR settlements, a TCR holder need not be a QSE nor be represented by a QSE, but must be registered as a TCR Account Holder with ERCOT and have the ability to make and accept electronic transfer of funds.
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Where:

n
Month

q
QSE

TCRULnq
TCR Auction Revenue Uplift per QSE per month

MAUCRn
Monthly TCR Auction Revenue

AAUCRn
Annual TCR Auction Revenue plus PCR revenues

Menergyn
Monthly Energy Forecast

LSRnq
QSE’s Load Share Ratio in that month’s peak interval

Congestion Credits, calculated as described below, will be determined based on the record of ownership in ERCOT’s database, at the end of the day for which the TCRs are effective, for the relevant CSC, based on the published Shadow Price(s) for the same.  The TCR holders will be paid Congestion Credits based on their TCR ownership the day after direct assigned Invoice payments are due in accordance with the Settlement Calendar in Section 9.

TCRPAYhp
=
-1 * Σ (TCRCSChp  + PCRCSChp) * (Σ (SPCSCi /4)i + SPCCSCh))CSC
h
Hour being calculated

i
Intervals within the hour

p
TCR owner of record

CSC
Commercially Significant Constraint

CSCRPiq 
CSC Replacement Reserve related Congestion charge, per interval,  per QSE

TCRCSChp
Total number of TCRs owned per hour, per TCR owner of record

PCRCSChp
Total number of PCRs owned per hour, per PCR owner of record

SPCSCi
BES Shadow Price per CSC, per interval

SPCCSCh
RPRS Capacity Shadow Price per CSC, per hour

TCRPAYhp
TCR payment per hour, per TCR owner of record
7.5.6
Direct Allocation of Pre-assigned Congestion Rights

Upon the zonal method being implemented and once auctioned TCRs are available for use, MOUs and ECs which own or have a long-term (greater than five years) contractual commitment for annual capacity and energy from a specific remote Generation Resource, and that commitment was entered into prior to September 1, 1999, are eligible for Pre-assigned Congestion Rights (PCRs).  In addition, MOUs and ECs which have a long-term (greater than five years) allocation from the federal government for annual capacity and energy produced at a federally-owned hydroelectric Generation Resource, and that allocation was in place prior to September 1, 1999, are eligible for PCRs.  The PCRs will be allocated as follows:

(1)
PCRs are available on an annual basis until the date upon which a MOU or EC implements retail Customer Choice, or, alternatively, until such other date as may be specified by Order of the PUCT.  NOIEs that opt in after the first of the year shall pay a pro rata share of the full value for remaining months:  (Applicable Annual TCR Clearing Price * 85% * Quantity of PCRs * Number of hours remaining in the year).

(2)
The cost of PCRs shall be equal to fifteen percent (15%) of the applicable annual TCR auction clearing price for each CSC for which a PCR is allocated.

PCRINVyp
=
Σ ((ATCRCPCSCyp  * .15 ) * PCRCSCyp * H))CSC
Where:

p
PCR owner of record

y
Year

ATCRCP
Annual TCR Clearing Price ($/MW)

CSC
Commercially Significant Constraint

H
Number of Hours eligible for PCRs (hours/year)

PCRCSCyp
Total number of PCRs allocated for each of the CSCs, per PCR owner of record, for a given year (MW)

PCRINVyp
TCR payment per hour, per TCR owner of record ($/year)
(3)
The allocation of PCRs to any single Entity shall not exceed twenty-five percent (25%) of the total available TCRs at a CSC interface for any single direction.

(4)
The distribution of PCRs will be sufficient to isolate the MOUs and ECs from any direct-assigned costs associated with transporting the output of their remote Generation Resources to their native Load.

(5)
ERCOT shall distribute PCRs and accordingly populate the TCR ownership database for those months where the NOIE meets eligibility requirements.  PCRs will be included in applicable monthly TCR auctions when the NOIE does not meet eligibility requirements across the year.

(6)
PCRs may be traded in the secondary market.

(7)
Holders of PCRs shall not be precluded from participating in the market to purchase additional TCRs.

7.5.7
Secondary Market Exchange of Transmission Congestion Rights

Market Participants can exchange TCRs and PCRs in any secondary market.  ERCOT will initially populate a database of hourly TCR holders with the annual and monthly first-purchasers of TCRs and hourly PCR holders.  Subsequent holders or owners (other than first-purchasers) of the TCRs and PCRs who want the change in ownership to be recorded in the ERCOT TCR ownership database will be responsible for assuring that the sellers report the transactions to ERCOT’s satisfaction and that the sellers authorize the transaction within the ERCOT database in accordance to ERCOT’s procedures.  A TCR and PCR may change ownership in the ERCOT TCR ownership database through the end of the Adjustment Period of the Operating Hour for which it is designated to hedge Congestion costs.

7.5.8
Transmission Congestion Right Value Under Physical Curtailment or De-rating

TCRs and PCRs will retain their full value even in the event of physical curtailment or flow limitation below the megawatt quantity for which TCRs were defined on any given CSC path.

7.5.9
Limitation on Ownership or Control of TCRs

(1)
No Entity combined with its Affiliates may, either directly or indirectly, own, control, or receive the revenue from more than twenty-five percent (25%) of the total available TCRs and/or PCRs at a CSC interface for any single direction for a given hour.  The total available TCRs for the annual auction and each monthly auction are determined pursuant to Section 7.5.3.1, Annual and Monthly Auction Summary, and included in the Auction Notice posted pursuant to Section 7.5.3.2.1, TCR Auction Notices.

(2)
For purposes of this section, the total number of TCRs available at a CSC interface for any single direction for a given hour is the greater of (a) the total quantity of TCRs available for annual distribution for that CSC interface, direction, and hour, as determined under Section 7.5.2.1, Annual TCR Quantities, or (b) the total quantity of TCRs for the monthly distribution for that CSC interface, direction, and hour, as determined under Section 7.5.2.2, Monthly TCR Quantities.

(3)
If an Entity engages in a transaction with a counter-party, whereby the total ownership or control of the combined Entities exceeds the twenty-five percent (25%) limitation, then any TCRs owned by the counter-parties are not, solely by virtue of that transaction, included in the TCRs that the Entity combined with its Affiliates owns, or controls.

7.6
Incorporation of Reliability Must-Run and Out of Merit Order Resources

RMR and OOM Resources will be used for Congestion Management as described in Sections 4, Scheduling, Section 5, Dispatch and Section 6, Ancillary Services.  RMR and OOM Resources will be used for Congestion Management only in the absence of Market Solutions to alleviate Local Congestion.  RMR and OOM Resources will be compensated in accordance with Section 6.8.

7.7
Remedies to Congestion Through Transmission Expansion

ERCOT will review the cost of correcting localized transmission limitations through new construction or other means, and will compare this to the costs incurred to correct those problems.  ERCOT shall publish the average cost of the constraint by period for each transmission limitation subtotaled by TDSP.  This information will be included in ERCOT’s Annual Transmission Planning Report.  If the projected or actual cost of ERCOT directed Congestion Management including all energy and capacity tools, is greater than the cost of correcting the transmission limitations through construction of Facilities, then ERCOT may recommend an upgrade of Facilities to the TDSP.

7.8
Congestion Management in McCamey Area

The purpose of this Section is to minimize uplifted Congestion costs while attempting to reliably maximize the use of the transmission system in the McCamey Area.

7.8.1
Determination of McCamey Area

(1)
The McCamey Area is an area of west Texas in which an abundance of wind-powered generation causes Local Congestion.

(2)
ERCOT shall identify wind-powered Generation Resources (WPGRs) in the McCamey Area that:

(a)
have significant impact upon the most limiting local Operational Constraint, and

(b)
cannot operate their Facilities at full capacity simultaneously with other WPGRs in the McCamey Area when all local transmission lines are in service without violating ERCOT reliability criteria.

(3)
ERCOT shall post a current map of the boundaries of the McCamey Area containing those WPGRs on the ERCOT website.  ERCOT shall revise the map as necessary to reflect any changes in transmission system configuration or new interconnections of WPGRs in West Texas.

(4)
TGRs will be allocated only to Wind Powered Generation Resources in the McCamey Area.

7.8.2
Determination of Generation Limits

ERCOT shall periodically calculate the amount of generation that can be reliably operated within the McCamey Area considering the projected Dispatch of the total generating capacity in the McCamey Area, including any RMR Unit located in the McCamey Area, and any other factors that may affect the amount of local transmission transfer capability from the McCamey Area.  ERCOT shall post the results of this calculation for an Operating Day by 0600 of the Day Ahead.

7.8.3
WPGR Qualification

To be included in the calculation of total generating capacity within the McCamey Area, a WPGR owner must demonstrate, to ERCOT’s satisfaction, that the WPGR will achieve at least a ten percent (10%) annual capacity factor.  This determination may be made at ERCOT’s discretion.  After that demonstration has occurred, if the expected operation of a WPGR can reasonably be expected to operate at less than a ten percent (10%) annual capacity factor, then the WPGR owner shall notify ERCOT as soon as practical.

7.8.4
Determination of Tradeable Generation Rights

(1)
One Tradable Generation Right (TGR) provides a QSE scheduling WPGRs located in the McCamey Area the opportunity to schedule one (1) MW of McCamey Area WPGRs in its Resource Plan for each hour of the relevant period (peak or off-peak).

(2)
ERCOT shall determine and allocate the on-peak and off-peak quantity of TGRs available to QSEs representing WPGRs located in the McCamey Area.  The number of TGRs available must be based upon compliance with the ERCOT security criteria.

(3)
ERCOT shall issue TGRs in on-peak and off-peak blocks as follows:

(a)
the on-peak block is for the period from hour ending 0600 through the hour ending1800; and

(b)
the off-peak block is for the period from hour ending1900 through the hour ending 0500.

7.8.5
Allocation of Tradable Generation Rights

ERCOT shall allocate the total amount of TGRs (expressed in MW) for each Operating Day to each QSE representing WPGRs in the McCamey Area based on the process as described in Section 7.8.9, ERCOT Day-Ahead and Real-Time Operations.  For Wind-Powered Generation Resources, the capacity used for TGR allocation purposes is the capacity of the Wind-Powered Generation Resource established by the PUCT in its certification of the Generation Resource as either a REC generator or as a recipient of REC offsets, with the exception for new or recommissioned Generation Resources as described elsewhere in this Section 7.8, Congestion Management in McCamey Area.  ERCOT shall post the results of the allocation of TGRs on the ERCOT website as soon as the allocation is available.  The allocation posting must include:  WPGR name, its QSE and MW of TGRs allocated by period, both on-peak and off-peak.

7.8.6
Restriction on QSE Scheduling

All QSEs scheduling WPGRs located within the McCamey Area are restricted in their Resource Plan submittals and Real Time operation by this Section 7.8, Congestion Management in McCamey Area.  A QSE may designate generation levels for an Operating Hour in its Resource Plan from WPGRs located within the McCamey Area equal to the number of TGRs held by the QSE for that Operating Hour.  A QSE may not designate generation levels for an Operating Hour in its Resource Plan from WPGRs located within the McCamey Area in excess of the number of TGRs held by the QSE for that Operating Hour.

7.8.7
Trading or Other Uses of TGRs

(1)
QSEs may use the TGRs from a particular WPGR for scheduling other WPGRs or may trade the TGRs to another Market Participant, but only if the WPGR owner, after being given advance Notice of the proposed use or trade, does not object to the QSE’s use or trade of the TGRs.  If the WPGR owner objects to the QSE’s proposed TGR use or trade, the WPGR shall submit its objection by electronic Notification to ERCOT and the appropriate QSE.

(2)
All TGRs assigned to the unit(s) contained in the WPGR’s objection will be unavailable for use by the QSE.

(3)
After the QSE representing a WPGR that is allocated TGRs has initially traded a TGR with the permission of the owner of the WPGR, Market Participants may buy, sell, trade, or exchange that TGR.  TGR holders shall notify ERCOT of any changes in TGR ownership before the close of the Day Ahead Market for the affected TGRs in accordance with procedures established by ERCOT for such notices.

7.8.8
Accommodation of New or Recommissioned WPGRs

In the case of a new or recommissioned WPGR located in the McCamey Area, the Resource must demonstrate to ERCOT’s satisfaction that the anticipated capacity factor for the first month of commercial operation is greater than or equal to ten percent (10%) to be included in the determination of total generating capacity in the McCamey Area.

7.8.8.1
New or Recommissioned Unit Startup and Testing

For new or recommissioned Generation Resources in the McCamey Area that rely on phased-in Facility interconnection, the WPGR owner shall Supply ERCOT with a test plan.  This plan must indicate how the Resource will increase capacity, along with the expected dates of such capacity becoming available.  During the testing period before commercial operation, ERCOT shall allocate to the new WPGR, TGRs equal to the test plan capability if it is less than five (5) MW.  ERCOT shall allocate to the new WPGR, TGRs proportional to the test plan’s proportion of available capacity if it is more than five (5) MW.

7.8.8.2
New or Recommissioned Unit Commercial Operation

The owner of a WPGR coming online in the McCamey Area shall notify ERCOT three (3) Business Days before expected commercial operation.  The Notice must include the MW of generation capacity expected to become commercial based on the PUCT certification of the Generation Resource as a REC generator, the date of expected commercial operation, and the scheduling QSE(s) with the associated capacity that the QSE will be scheduling from the WPGR.  ERCOT shall allocate TGRs to the QSE(s) scheduling the WPGR as of the first day of expected commercial operation in accordance with the methods described in this Section 7.8.9, ERCOT Day Ahead and Real Time Operations.  The owner of the WPGR is responsible for notifying ERCOT of any delays in expected commercial operation, as the calculation of the TGR allocation is partially contingent upon this information.

7.8.9
ERCOT Day Ahead and Real Time Operations

ERCOT’s Day Ahead and Real Time operations allocate TGRs and manage McCamey Area Congestion as follows:

(1)
ERCOT shall perform the Day Ahead calculation of the total amount of TGRs available as described above under the assumption that all of the WPGRs can respond to ERCOT Dispatch Instructions no more frequently than one instruction per three (3) consecutive hours (Initial TGRs).

(2)
ERCOT shall post on its website the allocated TGRs for the Day Ahead

(3)
ERCOT shall also perform a Day Ahead calculation of the total amount of TGRs available including the existence of RRWFs, as described in item (4) below (Actual TGRs).  Rather than performing two separate Load flow analyses for each day, ERCOT may develop and apply a factor that reasonably represents the difference between the Initial TGRs and Actual TGRs.

(4)
Any WPGR in the McCamey Area that cannot respond to ERCOT Dispatch Instructions in consecutive fifteen (15) minute intervals is designated as a Slow Response Wind Farm (SRWF).  ERCOT shall allocate TGRs to SRWFs in proportion to their capacity-ratio-share among all McCamey Area WPGRs of the total available Initial TGRs.  A SRWF may not generate at a level above its ownership of TGRs at any time.

(5)
Any Generation Resource in the McCamey Area that can respond to ERCOT Dispatch Instructions in consecutive fifteen (15) minute intervals is called a Rapid Response Wind Farm (RRWF).  ERCOT shall allocate TGRs to each RRWF in an amount equal to the RRWF’s capacity ratio share among all McCamey Area WPGRs of the total available Initial TGRs, plus the capacity ratio share among all McCamey Area RRWFs of any positive difference between the available Actual TGRs and Initial TGRs.  This sum of RRWF TGRs will be equal to the Day Ahead operating limits for RRWFs.  A RRWF may generate at a level above its ownership of TGRs as allowed by system conditions and ERCOT Dispatch Instructions with the objective of maximizing the use of available transmission capacity.

(6)
If, near Real Time, ERCOT determines that the Total Transmission Capacity in the McCamey Area is greater than the total amount of TGRs allocated to SRWFs and RRWFs, ERCOT may issue maximum output instructions (e.g., every fifteen (15) minutes or hour) to RRWFs that increase the allowed operating level to the maximum permitted by system conditions.

(7)
If, near Real Time, ERCOT determines that the Total Transmission Capacity in the McCamey Area is less than the total amount of TGRs allocated to SRWFs and RRWFs, all RRWFs will be instructed to operate below their ownership of TGRs based on their pro-rata share of the transmission capacity shortfall.  If RRWFs operate below their TGR ownership level for one hour, then each SRWF will be instructed by ERCOT to reduce output by ten (10) MWs (seventy (70) MW total) allowing each RRWF to increase its output until the total available transmission capacity is utilized.  If permitted by system conditions, three (3) hours following the implementation of this procedure, ERCOT shall relax the constraints on each SRWF up to its TGR ownership if doing so will result in RRWFs being allowed to operate at or above their TGR ownership.  Otherwise, ERCOT shall relax the SRWF constraints and shall issue instructions to RRWFs that will allow an operating level for all SRWFs and RRWFs that is equal on an installed (and available) capacity-ratio-share basis.

(8)
ERCOT shall validate compliance with these rules at two (2) levels.  First, ERCOT shall ensure that the amount of generation from WPGRs located in the McCamey Area in a QSE’s Resource Plan does not exceed the amount of TGRs allocated to the QSE for that day.  Second, if the amount of generation from a WPGR located in the McCamey area shown in a QSE’s Resource Plan exceed its level of TGR ownership in Real Time, that WPGR is not entitled to be compensated for any amount of OOME Down Services provided in excess of the QSE’s TGR ownership.

(9)
ERCOT shall post on its website, as close to Real Time as possible, the flows and operating limits on the applicable transmission constraints in the McCamey Area and the aggregate amount of generation from WPGRs located in the McCamey Area.

(10)
ERCOT shall develop a procedure for authenticating ownership for each TGR based on certification information provided by the PUCT (i.e., QSE, Resource owner, name of unit, date of commercial operation, output capacity).

7.8.10
No Effect on Loads Acting as Resource

These special provisions are designed to limit transmission Congestion costs in the McCamey Area and do not restrict Load acting as a Resource from supplying Ancillary Services in the ERCOT Ancillary Services markets.
7.9
Trading Hubs

The purpose of this section is to define each Trading Hub, list the transmission buses that are included in each Trading Hub, describe how to calculate the Trading Hub Price for each Trading Hub, and establish the duties of ERCOT and Market Participants related to transactions involving Trading Hubs.

7.9.1
Definition of a Trading Hub

(1)
A Trading Hub is a specified group of Transmission Buses (60 kV and above) within the ERCOT System used for scheduling bilateral energy or capacity transactions between one or more Market Participants and/or ERCOT.

(2)
All Trading Hubs are defined in Section 7.9.2, ERCOT Trading Hubs, and the only way to create other Trading Hubs is by amending Section 7.9.2 through the Protocol Revision Request process, as described in Section 21, Process for Protocol Revision.

(3)
If a Transmission Bus that is included in a Trading Hub is physically removed from service, ERCOT shall file a Protocol Revision Request to revise the appropriate Trading Hub to reflect that event.

(4)
Transactions involving a Trading Hub shall be expressed in a minimum of one (1) MW increments, unless specified otherwise in Section 7.9.3.4, Scheduling of Transactions Using ERCOT Trading Hubs.

7.9.2
ERCOT Trading Hubs

7.9.2.1
North 345 kV Trading Hub

(1)
The North 345 kV Trading Hub is composed of the following Transmission Buses:

	
	ERCOT Operations
	Steady State Working Group
	

	No.
	Station Mnemonic
	kV
	Bus Number
	Name
	kV
	Trading Hub

	1
	ANASW
	345
	2373
	ANNA  SS
	345
	NORTH

	2
	CN345
	345
	2372
	COLLINSS
	345
	NORTH

	3
	WLSH
	345
	5925
	DCEAST
	345
	NORTH

	4
	FMRVL
	345
	1685
	FARM SW
	345
	NORTH

	5
	LPCCS
	345
	1684
	LAMARPWR
	345
	NORTH

	6
	MNSES
	345
	1695
	MOSES
	345
	NORTH

	7
	PRSSW
	345
	1692
	PARIS SS
	345
	NORTH

	8
	SSPSW
	345
	1697
	SULSP SS
	345
	NORTH

	9
	VLSES
	345
	1690
	VALLEY
	345
	NORTH

	10
	ALNSW
	345
	2513
	ALLEN1SS
	345
	NORTH

	11
	ALNSW
	345
	2514
	ALLEN2SS
	345
	NORTH

	12
	ALLNC
	345
	1855
	ALLIANCE
	345
	NORTH

	13
	BNDVS
	345
	970
	BEN DV B
	345
	NORTH

	14
	BNBSW
	345
	1869
	BENB A T
	345
	NORTH

	15
	BBSES
	345
	3380
	BIGBRN
	345
	NORTH

	16
	BOSQUESW
	345
	246
	BOSQUESW
	345
	NORTH

	17
	CDHSW
	345
	2420
	C HILL
	345
	NORTH

	18
	CNTRY
	345
	1929
	CENTURY1
	345
	NORTH

	19
	CNTRY
	345
	1930
	CENTURY3
	345
	NORTH

	20
	CRLNW
	345
	2361
	CLT NW
	345
	NORTH

	21
	CMNSW
	345
	1440
	CMCHE SS
	345
	NORTH

	22
	CNRSW
	345
	2453
	CNVIL
	345
	NORTH

	23
	CRTLD
	345
	1931
	COURTLND
	345
	NORTH

	24
	DCSES
	345
	1888
	DEC  T
	345
	NORTH

	25
	EMSES
	345
	1859
	EAGLE MT
	345
	NORTH

	26
	ELKTN
	345
	3105
	ELKTON
	345
	NORTH

	27
	ELMOT
	345
	3406
	ELM MOTT
	345
	NORTH

	28
	EVRSW
	345
	1882
	EV WEST
	345
	NORTH

	29
	KWASS
	345
	11690
	FANNIN
	345
	NORTH

	30
	FGRSW
	345
	3130
	FOR GROV
	345
	NORTH

	31
	FORSW
	345
	2437
	FORNEY
	345
	NORTH

	32
	FRNYPP
	345
	12410
	FPLEFRB1
	345
	NORTH

	33
	FRNYPP
	345
	12420
	FPLEFRB2
	345
	NORTH

	34
	GIBCRK
	345
	967
	GIBCRK B
	345
	NORTH

	35
	HKBRY
	345
	2387
	HACKBRY
	345
	NORTH

	36
	VLYRN
	345
	2389
	IV VR
	345
	NORTH

	37
	JEWET
	345
	3391
	JEWETT N
	345
	NORTH

	38
	JEWET
	345
	3390
	JEWETT S
	345
	NORTH


	
	ERCOT Operations
	Steady State Working Group
	

	No.
	Station Mnemonic
	kV
	Bus Number
	Name
	kV
	Trading Hub

	39
	KNEDL
	345
	1932
	KENNDLE1
	345
	NORTH

	40
	KLNSW
	345
	3422
	KILL SS
	345
	NORTH

	41
	LCSES
	345
	3409
	LAKE CRK
	345
	NORTH

	42
	LIGSW
	345
	1916
	LIG2 T
	345
	NORTH

	43
	LEG
	345
	46020
	LIMEST 5
	345
	NORTH

	44
	LFKSW
	345
	3117
	LUFKN SS
	345
	NORTH

	45
	LWSSW
	345
	646
	LWSSWB
	345
	NORTH

	46
	MLSES
	345
	3100
	MARTINLK
	345
	NORTH

	47
	MCCREE
	345
	833
	MCCREE B
	345
	NORTH

	48
	MDANP
	345
	1939
	MELP S
	345
	NORTH

	49
	MDANP
	345
	1936
	MELP56NO
	345
	NORTH

	50
	ENTPR
	345
	3116
	MT ENTRP
	345
	NORTH

	51
	NCDSE
	345
	3119
	NACOG SE
	345
	NORTH

	52
	NORSW
	345
	2406
	NORWD
	345
	NORTH

	53
	NUCOR
	345
	3396
	NUCOR
	345
	NORTH

	54
	PKRSW
	345
	1436
	PARKER
	345
	NORTH

	55
	KMCHI
	345
	11697
	PITTSBRG
	345
	NORTH

	56
	PTENN
	345
	2522
	PL TEN
	345
	NORTH

	57
	RENSW
	345
	2355
	RENERTPL
	345
	NORTH

	58
	RCHBR
	345
	3133
	RICHLND1
	345
	NORTH

	59
	RCHBR
	345
	3134
	RICHLND2
	345
	NORTH

	60
	RNKSW
	345
	1853
	ROANOKE
	345
	NORTH

	61
	RKCRK
	345
	1880
	ROCKY CK
	345
	NORTH

	62
	RYSSW
	345
	2461
	ROYSE S
	345
	NORTH

	63
	SGVSW
	345
	2433
	SGVL SS
	345
	NORTH

	64
	SHBSW
	345
	3103
	SHAMBRGR
	345
	NORTH

	65
	SHRSW
	345
	1918
	SHERRY
	345
	NORTH

	66
	SHRTP
	345
	1917
	SHERRY T
	345
	NORTH

	67
	SCSES
	345
	3109
	STRYKER
	345
	NORTH

	68
	SYCRK
	345
	1935
	SYCMR CK
	345
	NORTH

	69
	THSES
	345
	3405
	T HOUSE
	345
	NORTH

	70
	TMPSW
	345
	3413
	TEMPSSLT
	345
	NORTH

	71
	TNP_ONE
	345
	39950
	TNP ONE
	345
	NORTH

	72
	TRCNR
	345
	2432
	TRICORN
	345
	NORTH

	73
	TRSES
	345
	3123
	TRINDAD1
	345
	NORTH

	74
	TRSES
	345
	3124
	TRINDAD2
	345
	NORTH

	75
	TOKSW
	345
	3400
	TWIN OAK
	345
	NORTH

	76
	VENSW
	345
	1907
	VENUS N
	345
	NORTH

	77
	VENSW
	345
	1906
	VENUS S
	345
	NORTH


	
	ERCOT Operations
	Steady State Working Group
	

	No.
	Station Mnemonic
	kV
	Bus Number
	Name
	kV
	Trading Hub

	78
	WLVEE
	345
	2398
	W LEVEE
	345
	NORTH

	79
	W_DENT
	345
	988
	W.DENT B
	345
	NORTH

	80
	WTRML
	345
	2427
	WATMILLW
	345
	NORTH

	81
	WCSWS
	345
	1434
	WCPC
	345
	NORTH

	82
	WEBB
	345
	1911
	WEBB 1
	345
	NORTH

	83
	WHTNY
	345
	240
	WHITNEY
	345
	NORTH

	84
	WCPP
	345
	1421
	WILLOWCK
	345
	NORTH


(2)
The North 345 kV Trading Hub Price is the simple average of the bus prices in each interval for each bus included in this Trading Hub.
7.9.2.2
South 345 kV Trading Hub

(1)
The South 345 kV Trading Hub is composed of the following Transmission Buses:

	
	ERCOT Operations
	Steady State Working Group
	

	No.
	Station Mnemonic
	kV
	Bus Number
	Name
	kV
	Trading Hub

	1
	AUSTRO
	345
	7040
	AUSTRO34
	345
	SOUTH

	2
	BLESSING
	345
	8123
	BLESSNG6
	345
	SOUTH

	3
	CAGNON
	345
	5056
	CAGNON
	345
	SOUTH

	4
	COLETO
	345
	8164
	COLETO 6
	345
	SOUTH

	5
	CLEASP
	345
	7050
	CRLSPG34
	345
	SOUTH

	6
	NEDIN
	345
	8383
	EDNBRG 6
	345
	SOUTH

	7
	FAYETT
	345
	7057
	FAYETT34
	345
	SOUTH

	8
	FPPYD1
	345
	7056
	FPPYD134
	345
	SOUTH

	9
	FPPYD2
	345
	7055
	FPPYD234
	345
	SOUTH

	10
	GARFIE
	345
	7048
	GARFIE34
	345
	SOUTH

	11
	GUADG
	345
	7047
	GPP
	345
	SOUTH

	12
	HAYSEN
	345
	7043
	HAYSN 34
	345
	SOUTH

	13
	HILLCTRY
	345
	5211
	HILL CTY
	345
	SOUTH

	14
	HOLMAN
	345
	9073
	HOLMAN
	345
	SOUTH

	15
	KENDAL
	345
	7046
	KENDAL34
	345
	SOUTH

	16
	LA_PALMA
	345
	8317
	LAPALM 6
	345
	SOUTH

	17
	LON_HILL
	345
	8455
	LNHILL 6
	345
	SOUTH

	18
	LOSTPI
	345
	7041
	LOSTPN34
	345
	SOUTH

	19
	LYTTON_S
	345
	9074
	LYTTON
	345
	SOUTH

	20
	MARION
	345
	7044
	MARION34
	345
	SOUTH

	21
	PAWNEE
	345
	5725
	PAWNESW6
	345
	SOUTH


	
	ERCOT Operations
	Steady State Working Group
	

	No.
	Station Mnemonic
	kV
	Bus Number
	Name
	kV
	Trading Hub

	22
	RIOHONDO
	345
	8318
	RIOHND 6
	345
	SOUTH

	23
	RIONOG
	345
	7051
	RIONO 34
	345
	SOUTH

	24
	SALEM
	345
	7058
	SALEM 34
	345
	SOUTH

	25
	SDSES
	345
	3429
	SANDOW
	345
	SOUTH

	26
	SANMIGL
	345
	52
	SANMIGEL
	345
	SOUTH

	27
	SKYLINE
	345
	5371
	SKYLINE
	345
	SOUTH

	28
	STP
	345
	5915
	SO TEX 5
	345
	SOUTH

	29
	CALAVERS
	345
	5400
	SPRUCE
	345
	SOUTH

	30
	BRAUNIG
	345
	5475
	VON ROSE
	345
	SOUTH

	31
	WHITEPT
	345
	8956
	WHITEPT
	345
	SOUTH

	32
	ZORN
	345
	7042
	ZORN  34
	345
	SOUTH

	33
	ZORN
	345
	7045
	ZORN  34
	345
	SOUTH


(2)
The South 345 kV Trading Hub Price is the simple average of the bus prices in each interval for each bus included in this Trading Hub.

7.9.2.3
Houston 345 kV Trading Hub

(1)
The Houston 345 kV Trading Hub is composed of the following listed transmission buses:

	
	ERCOT Operations
	Steady State Working Group
	

	No.
	Station Mnemonic
	kV
	Bus Number
	Name
	kV
	Trading Hub

	1
	ADK
	345
	45600
	ADICKS 5
	345
	HOUSTON

	2
	_BI
	345
	47000
	BELAIR 5
	345
	HOUSTON

	3
	CBY
	345
	40000
	CEDARP 5
	345
	HOUSTON

	4
	CTR
	345
	40240
	CENTER
	345
	HOUSTON

	5
	CHB
	345
	40255
	CHAMBR 5
	345
	HOUSTON

	6
	DPW
	345
	40450
	DEPWTR 5
	345
	HOUSTON

	7
	DOW
	345
	42500
	DOW345 5
	345
	HOUSTON

	8
	RNS
	345
	40600
	FRONTR
	345
	HOUSTON

	9
	GBY
	345
	40700
	GRNBYU 5
	345
	HOUSTON

	10
	_JN
	345
	47300
	JENETA 5
	345
	HOUSTON

	11
	_KG
	345
	40900
	KING   5
	345
	HOUSTON

	12
	KDL
	345
	45972
	KUYDAL 5
	345
	HOUSTON

	13
	_NB
	345
	46100
	N_BELT 5
	345
	HOUSTON

	14
	_OB
	345
	44500
	OBRIEN 5
	345
	HOUSTON

	15
	PHR
	345
	42000
	P_H_R_ 5
	345
	HOUSTON

	16
	SDN
	345
	41430
	SHELDN 5
	345
	HOUSTON

	17
	SMITHERS
	345
	44650
	SMTHRS 5
	345
	HOUSTON

	18
	THW
	345
	45500
	T_H_W_ 5
	345
	HOUSTON

	19
	WAP
	345
	44000
	W_A_P_ 5
	345
	HOUSTON

	20
	_WO
	345
	46600
	WHITOK 5
	345
	HOUSTON


(2)
The Houston 345 kV Trading Hub Price is the simple average of the bus prices in each interval for each bus included in this Trading Hub.

7.9.2.4
West 345 kV Trading Hub

(1)
The West 345 kV Trading Hub is composed of the following listed transmission buses:

	
	ERCOT Operations
	Steady State Working Group
	

	No.
	Station Mnemonic
	kV
	Bus Number
	Name
	kV
	Trading Hub

	1
	ABMB
	345
	6230
	ABMULCE7
	345
	WEST

	2
	BOMSW
	345
	1422
	BOWMAN
	345
	WEST

	3
	OECCS
	345
	1020
	EHV TIET
	345
	WEST

	4
	BTRCK
	345
	1050
	ENRONIPP
	345
	WEST

	5
	FSHSW
	345
	1425
	FISHRDSS
	345
	WEST

	6
	FLCNS
	345
	1025
	FS COGEN
	345
	WEST

	7
	GRSES
	345
	1430
	GRAHAM
	345
	WEST

	8
	JCKSW
	345
	1429
	JXBRO SS
	345
	WEST

	9
	MDLNE
	345
	1021
	MIDL E T
	345
	WEST

	10
	MOSSW
	345
	1018
	MOSS
	345
	WEST

	11
	MGSES
	345
	1030
	MRGN CRK
	345
	WEST

	12
	DCTM
	345
	6096
	NORTHDC7
	345
	WEST

	13
	ODEHV
	345
	1026
	ODES EHV
	345
	WEST

	14
	OKLA
	345
	6100
	OKLAEHV7
	345
	WEST

	15
	SARC
	345
	6444
	SAREDCK7
	345
	WEST

	16
	SWCOG
	345
	1420
	SWEETWTR
	345
	WEST

	17
	TWINBUTE
	345
	6009
	TWBT7
	345
	WEST


(2)
The West 345 kV Trading Hub Price is the simple average of the bus prices in each interval for each bus included in this Trading Hub.

7.9.2.5
ERCOT Hub Average 345 kV Trading Hub

The ERCOT Hub Average 345 kV Trading Hub Price is the simple average of the North 345 kV Trading Hub Price, South 345 kV Trading Hub Price, Houston 345 kV Trading Hub Price, and West 345 kV Trading Hub Price.

7.9.2.6
ERCOT Bus Average 345 kV Trading Hub

(1)
The ERCOT Bus Average 345 kV Trading Hub is composed of the buses listed in Section 7.9.2.1, the North 345 kV Trading Hub, Section 7.9.2.2, the South 345 kV Trading Hub, Section 7.9.2.3, the Houston 345 kV Trading Hub and Section 7.9.2.4, the West 345 kV Trading Hub.

(2)
Until superseded by implementation of a different market design for the ERCOT market (e.g., a nodal market design), the ERCOT Bus Average 345 kV Trading Hub Price for each interval shall consist of a 55% weighting applied to the North 345 kV Trading Hub price, a 21% weighting applied to the South 345 kV Trading Hub price, a 13% weighting applied to the Houston 345 kV Trading Hub price, and a 11% weighting applied to the West 345 kV Trading Hub price.

7.9.3
ERCOT Responsibilities

7.9.3.1
Posting of a List of Buses included in Trading Hubs

(1)
ERCOT shall post a list of all the buses included in each ERCOT Trading Hub on the public MIS.  The list must include the bus name and kV rating as used by ERCOT Operations, the bus number, bus name and kV rating as used in the Steady State Working Group (SSWG) base cases, and the Congestion Zone that the bus is assigned to.

(2)
ERCOT shall update the list of buses included in each ERCOT Trading Hub as soon as possible whenever a new Trading Hub is created under this Section 7.9 or when affected Transmission Buses are renamed in either the ERCOT Operations model or the SSWG model.

7.9.3.2
Calculation of Trading Hub Prices

ERCOT shall calculate Trading Hub Prices for each Settlement Interval. The bus price for each Transmission Bus for each Settlement Interval is the Market Clearing Price at that bus as determined elsewhere in these Protocols for that Settlement Interval.

7.9.3.3
Posting of Trading Hub Prices

ERCOT shall post the Trading Hub Prices for each ERCOT Trading Hub for each Settlement Interval as soon as practicable on the public MIS.

7.9.3.4
Scheduling of Transactions Using ERCOT Trading Hubs

(1)
Until ERCOT’s scheduling system is updated to automatically convert transactions involving Trading Hubs into transactions involving Congestion Management zones, QSEs having any transaction involving an ERCOT Trading Hub shall convert each such transaction to one that can be expressed as a scheduled transaction between existing Congestion Management zones.

(2)
Market Participants shall use the following matrix to convert transactions at Trading Hubs to existing Congestion Management zones:

	
	2005 Congestion Zone

	Trading Hub
	North
	Northeast
	South
	Houston
	West

	North
	0.869
	0.131
	 
	 
	 

	South
	 
	 
	1.000
	 
	 

	Houston
	0.050
	 
	 
	0.950
	 

	West
	 
	 
	 
	 
	1.000

	Bus Average
	0.481
	0.071
	0.214
	0.123
	0.111

	ERCOT Average
	0.229
	0.033
	0.250
	0.238
	0.250
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