
Section 7: Congestion Management




ERCOT
Draft Protocols Document
Section 7: Congestion Management

July 27, 2000






Prepared By


The Stakeholders of the ERCOT
And 
Tabors Caramanis & Associates
Section 7: Congestion Management


7.	Congestion Management	7-1
7.1.	Overview of ERCOT-coordinated Congestion Management	7-1
7.2.	CSC Zone Determination	7-1
7.3.	Congestion Management for CSCs	7-3
7.4.	Congestion Management for Operational Congestion	7-4
7.5.	Transmission Congestion Rights Auction and Tracking	7-5
7.6.	Incorporation of Reliability Must-Run and Out of Merit Order Generating Units	7-8

Section 7: Congestion Management


ERCOT PROTOCOLS – DRAFT VERSION: JULY 27, 2000
7. [bookmark: __RefHeading___Toc489359573][bookmark: G][bookmark: top]Congestion Management
7.1. [bookmark: __RefHeading___Toc489359574]Overview of ERCOT-coordinated Congestion Management
ERCOT will implement Congestion Management protocols by:

(1)	Evaluating the levels of Commercially Significant Constraint (CSC) Congestion and Operational Congestion using Commercial and Operational Models of the ERCOT Transmission Grid during the Day Ahead, the Adjustment Period and the Operating Period;
(2)	Examining the impacts of QSE energy schedules on CSC paths and on Operational Congestion;
(3)	Posting Congestion megawatt quantity impacts according to defined CSC paths on the Open Access Same-Time Information System (OASIS), and allowing QSEs to adjust schedules to mitigate potential CSC Congestion costs;
(4)	Procuring during the Adjustment Period, as needed, RPRS to use with other capacity resources that have submitted Balancing Energy bids to provide sufficient capacity for Balancing Energy flows in Real Time while respecting operational limits of the transmission system; 
(5)	Paying resource providers for Replacement Reserve Service procured to manage Congestion;
(6)	Paying resource providers for Balancing Energy associated with resolving CSC and Operational Congestion; 
(7)	Allocating the costs of CSC Congestion Management to QSEs in accordance with the applicable interim period Postage Stamp method or Zonal allocation method, and in accordance with each QSE’s requirements for Balancing Energy; and
(8)	Allocating the costs of Operational Congestion to QSEs in a Postage Stamp fashion in accordance with QSE Load Share Ratios.

ERCOT will carry out these steps in accordance with this Section 7 and the Scheduling and Ancillary Service Scheduling and Selection Protocols in Sections 4 and 6, respectively.
7.2. [bookmark: __RefHeading___Toc489359575]CSC Zone Determination
Reordered.  Old Section 7.4.
7.2.1. Principles for Determination and Modification and/or Elimination of CSC Zones
7.2.1.1. Developing the Commercial Model by determining CSC’s and Congestion Zone
The Commercial Model is a simplified transmission model that is developed for use by Market Participants and ERCOT in determining schedule impacts on Commercially Significant Constraints (CSCs).  The Commercial Model is fixed annually and is comprised of Congestion Zones based on identified CSCs.
ERCOT will reassess CSCs annually, based on changes to the ERCOT topology, and will define new Congestion Zones as needed by November 1 of each year.  ERCOT will use the following process in the recommended selection of CSC’s:

(1) By October 1, of each year, ERCOT will have completed an analysis of load flow data and expected system additions and have determined expected operating limits and constraints to be used in the designation of CSCs for the upcoming calendar year. 
(2) The appropriate ERCOT TAC Subcommittee will analyze the list of constraints and determine which are appropriately defined as CSCs, upon consideration of the following factors:  (1) expected annual Congestion cost; (2) actual annual Congestion costs from the prior year; (3) the existence of any RMR, OOMC, or OOME calls used to resolve Congestion on a particular transmission path during the prior year; and (4) any other factors that the subcommittee deems to be relevant in the designation of CSCs.  A recommendation for CSC designation, and resulting zonal boundaries, will be made to TAC and the ERCOT Board for approval by November 1 of each year.
(3) Immediately following approval, changes in the CSCs and the resulting zonal boundaries will be posted on ERCOT's web site.  This posting will include a bus by bus identification of relevant zone.

Congestion Zones will be determined using the following basic procedures:
(1) Shift Factors will be developed using a linearized (DC) model for each transmission bus on each CSC relative to an ERCOT reference bus.
(2) Statistical clustering will aggregate transmission buses into zones based upon similar Shift Factors relative to all CSCs. 
(3) Zonal Shift Factors for each CSC will be created by averaging the individual bus Shift Factors, weighted by the megawatts on the bus (generator maximum ratings and bus loads).  
(4) ERCOT will use a stakeholder process to determine the number of CSC zones that  balances the competing goals of minimizing the number of zones and maximizing the accuracy of the Commercial Model’s representation of the physical model. 
(5) Each CSC must straddle a zonal boundary (however, a zonal boundary need not include a CSC).
(6) CSC’s will be determined by ERCOT each fall using the set of eight SSTF Data Sets and a base case load flow simulating on peak and off peak conditions for each Season of the next year.  Congestion will be analyzed simulating transactions to and from various parts of the ERCOT system and determining transfer limits under selected contingencies.   Results of these studies will determine the development of CSC zones based upon the limits established by the stakeholders and market participants.  The contingencies that determine the CSC’s will be used for calculation of Shift Factors.[footnoteRef:2] [2:  From Ted Hailu, 7/10.  It is unclear if the OWG, TAC, RUG, or Board has approved this paragraph for inclusion.] 


7.3. [bookmark: __RefHeading___Toc489359576]Congestion Management for CSCs
7.3.1. Determination of CSC Congestion
ERCOT will use the Commercial Model of the ERCOT Transmission System, based on average Shift Factors, in combination with QSE energy  schedules to determine the extent of CSC Congestion.
7.3.2. Resolution of CSC Congestion
ERCOT will use two methods to resolve CSC Congestion: 
(1) After posting of CSC Congestion impacts greater than the CSC limit, ERCOT will receive adjusted Balanced Schedules from QSEs and will reassess the resulting level of CSC Congestion. ERCOT will take no further CSC Congestion actions if the adjusted Balanced Schedules resolve initial CSC Congestion. 
(2) If CSC Congestion still exists after receipt of adjusted Balanced Schedules, ERCOT may procure RPRS to ensure availability of sufficient capacity to provide Balancing Energy in the Operating Period, in accordance with Section 6.6.3.1. ERCOT will then balance the ERCOT Transmission Grid in the Operating Period respecting all operational limitations of the transmission system.
7.3.3. Settlement of CSC Congestion
ERCOT will use an interim Postage Stamp Allocation method for Congestion management beginning at the market pilot program, June 1, 2001, and will convert to the Zonal Method (with pre-assigned TCRs) for Congestion management at the earlier of May 1, 2004 or within six months of when the costs of CSC Congestion during a rolling 12 month period reaches $20 million.  Settlement will be in accordance with the Section 6.9.2.2, Ancillary Services, and Section 9.2, Settlement.
7.3.3.1. System Congestion FundReview the need for SCF with Barry



(1)	A system Congestion fund will be maintained by ERCOT to be used for collecting and paying for CSC Congestion management costs during the transition period when the Postage Stamp Allocation method is used.  ERCOT may need to provide the ongoing working capital necessary to keep the fund solvent.
(2) ERCOT will make payments from the fund to QSEs representing resources used to provide Replacement Reserves and Balancing Energy to solve CSC Congestion in accordance with Section 6.8.
(3) ERCOT will estimate CSC Congestion costs on an annual basis. 
(4) A system Congestion fund fee will be based on the estimated annual CSC Congestion costs divided by the estimated annual ERCOT megawatt hours of load.
(5) The system Congestion fund fee will be charged to QSEs for each actual megawatt hour of load in accordance with Section 9.
(6) Any remaining funds in the system Congestion fund at the end of the year will go to offset the next year’s system Congestion fund fee.
(7) Any shortages of funds in the system Congestion fund will be collected through an adder to the next year’s system Congestion fund fee. 
7.3.3.2. Zonal Method
QSEs will be charged for cost of clearing CSC Congestion in accordance with Section 6.9 and Section 9.2
7.4. [bookmark: __RefHeading___Toc489359577]Congestion Management for Operational Congestion
7.4.1. Determination of Operational Congestion
The Operational Model is the actual topology of the network for the period of study.
ERCOT will use the Operational Model of the Grid in combination with QSE energy  schedules to determine the extent of Operational Congestion .
To the extent possible all constraints will be solved using balancing bids from the zones as created from the Commercial Model.
7.4.2. Resolution of Operational Congestion
ERCOT will use two methods to resolve forecasted Operational Congestion: 
(1) ERCOT will use RPRS bids to insure sufficient capacity is online to resolve forecasted Congestion. ERCOT will take no further Operational Congestion actions if the adjusted Balanced Schedules resolve initial CSC Congestion. 
(2) If CSC Congestion still exists after receipt of adjusted Balanced Schedules, ERCOT may procure RPRS to ensure availability of sufficient capacity to provide Balancing Energy in the Operating Period, in accordance with Section 6.6.3.1. ERCOT will then balance the ERCOT Transmission Grid in the Operating Period respecting all operational limitations of the transmission system.

ERCOT will procure RPRS if necessary to ensure sufficient capacity to resolve forecast Operational Congestion. ERCOT’s model will determine which RPRS resource can resolve the Operational Congestion at least price per megawatt using each resource’s bid price and its ability to resolve the Congestion, given its Shift Factor. 
ERCOT will deploy resources in Real Time to ensure operational limits are not exceeded. The resources providing Balancing Energy for Operational Congestion are paid or pay depending on whether a Market Solution exists for resolving the Congestion or not, in accordance with Section 6.8. 
7.4.3. Settlement of Operational Congestion Costs
Net Operational Congestion costs will be allocated to all QSEs in accordance with QSE load share ratios as defined in Section 9.xx.
7.5. [bookmark: __RefHeading___Toc489359578]Transmission Congestion Rights Auction and Tracking
This section included for zonal/TCR Congestion management approach.
7.5.1. Determination of Transmission Congestion Rights Use in the ERCOT Market
In accordance with this Section, ERCOT will determine when TCR use and the allocation of CSC Congestion costs using the Zonal method will be implemented. Until such time, ERCOT will use an interim Postage Stamp Allocation for CSC Congestion costs. 
7.5.2. Function of Transmission Congestion Rights 
TCRs function as financial hedges against the total costs of CSC Congestion, which comprises the CSC-Congestion-portion RPRS costs and Balancing Energy CSC charges associated with managing CSC Congestion.
7.5.3. Procedure for Computation of Transmission Congestion Rights Quantities 
ERCOT will  model the ERCOT system with guidance and assistance from the ERCOT Engineering Subcommittee using steady-state and dynamic power system simulation software and the CSC interfaces determined in accordance with Section 7.2.1.1.  The limits determined by these studies will meet NERC and ERCOT  planning criteria as defined in the ERCOT Operating Guides Attachment to these Protocols. There may be remedial plans that will allow some flexibility in the determination of thermal limits. Limits that are dynamic or that are likely to cause cascading outages if they are violated will be less flexible. The capacity of the CSCs will be fully utilized and there will be no reservation of capacity for any particular segment of load.
ERCOT will determine and post the available quantity of TCRs for each CSC.
7.5.4. Annual and Monthly Auction of Transmission Congestion Rights 
7.5.4.1. Annual and Monthly Auction Summary
Sixty percent of the Available Transmission Capability for any given CSC path will be allocated to Market Participants based on the results of an initial annual auction. TCRs will be made available in the annual auction for all hours of each day of one year. 
The remaining 40% of the Available Transmission Capability for any given CSC path will be allocated to Market Participants based on the results on monthly auctions. 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.
7.5.4.2. Auction Procedures
ERCOT, or its designee, will conduct simultaneous multi-round auctions for TCRs annually and monthly. TCRs will be auctioned for each CSC, up to the maximum CSC rating. Each TCR will be equal to 1 MW of impact on an individual CSC and will be applicable to the total number of hours during the period which they are being auctioned (i.e., annually or monthly). 
Each TCR will have a unique identification number that will allow ERCOT to account for its ownership and application. A procedure will be developed for assigning the identification number and authentication of ownership. 
ERCOT will auction both annual and monthly TCRs. Initially, The annual auction will release 60% of the CSC’s TCRs, and the monthly auction will release the rest.[footnoteRef:3] The auction process will be open to all Market Participants except ERCOT or its affiliates or any TDSP. To participate in the auctions, a bidder must meet certain financial security requirements and must have access to the computer hardware, software and communications equipment required to participate.  [3:  Hardware and software systems will be designed to accommodate submission of bundled bids for TCRs from Zone to Zone in the future. The objective is to give the market participants as much flexibility as possible, yet still remain manageable. 
] 

60 days prior to the annual auction and 10 days prior to the monthly auction, ERCOT would post:
(1)	The zone-to-zone impact matrix (to determine the megawatt impact on each CSC);
(2)	The number of TCRs to be issued for each CSC;
(3)	The number of TCRs to be issued for each period (annual, monthly);
(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)	Any other information of commercial significance to bidders.
The auction will be a multi-round auction with the following steps:

(1)	ERCOT will post:
(a) A starting bid price at which TCRs will be made available in each market in the first round of the auction; 
(b) The formula that ERCOT will use to adjust the price of TCRs in each market for subsequent rounds of the auction; and
(c) The process ERCOT will use to adjust the price.[footnoteRef:4]  [4:  To “fine tune” the price, the formula used to adjust the price for subsequent rounds should have a small increment, such as 1% of the previous bid price, when demand exceeds supply by less than 10%. The percentage increment of price should be modifiable on line to change the pace of the auction. (A third party may set the floor price and develop the formula; it has been suggested that ERCOT should not participate in these activities.)  
] 

(2)	In the first round, each bidder will specify the number of TCRs they wish to purchase at the starting bid price for each CSC. 
(3)	ERCOT will adjust the price upward.
(4)	Bidders submit bids for the quantities they wish to purchase at the new price. A bidder may not bid for more TCRs than they bid in the previous round.
(5)	Once submitted, a bid may not be withdrawn by the bidder during that round.
(6)	Subsequent rounds continue until demand is less than or equal to supply in each market. The market closes and the market clearing price is set at the last price for which demand exceeded supply.
(7)	Winning bidders receive all the TCRs they demanded in the final round plus a pro rata share of any TCRs they demanded in the next to last round.
(8)	The results of the auction shall be announced simultaneously to all bidders, by posting on ERCOT web site, for each TCR interface, the quantities of TCRs awarded to each bidder and the clearing price for each TCR interface.
7.5.4.3. Direct Allocation of TCRs
The issue of any pre-assignment of TCRs has not been fully resolved. 
7.5.5. ERCOT Tracking Procedures for Transmission Congestion Rights
Need detail.
7.5.6. Secondary Market Exchange of Transmission Congestion Rights
Market participants can exchange TCRs in any secondary market. ERCOT will accept hourly TCRs for any schedules.
7.5.7. Transmission Congestion Right Value Under Physical Curtailment or Derating
TCRs 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.
7.5.8. Settlement of Transmission Congestion Rights
Settlement of TCRs will account for hourly TCR values in accordance with the TCR definition. TCRs will hedge against all hourly CSC Congestion costs including both Balancing Energy zonal clearing price differences and RPRS costs allocated to CSC Congestion.
7.6. [bookmark: __RefHeading___Toc489359579]Incorporation of Reliability Must-Run and Out of Merit Order Generating Units
RMR and OOM generating units will be used for Congestion management as described in Sections 4, 5 and 6. RMR and OOM resources will be used for Congestion management only in the absence of market solutions to alleviate CSC or other operational constraints.  RMR and OOM units will be compensated in accordance with Section 6 and Section 9.  Net ERCOT costs for RMR and OOM resources for Congestion management will be allocated to QSE's via the Congestion management fund, direct assignment, or uplift, consistent with the allocation methods for other RPRS and Balancing Energy costs for Congestion management as described in this Section.
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