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	Revision Description
	This Nodal Protocol Revision Request (NPRR) will improve ERCOT planning modeling assumptions to more accurately reflect operations of the ERCOT market and include indirect benefits as allowed by the Public Utility Commission of Texas (PUCT) when evaluating exit alternatives for Generic Transmission Constraints (GTCs).

	Reason for Revision
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  Addresses current operational issues.
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  Meets Strategic goals (tied to the ERCOT Strategic Plan or directed by the ERCOT Board).
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  Market efficiencies or enhancements
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  Administrative
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  Regulatory requirements
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  Other:  (explain)

(please select all that apply)

	Business Case
	This NPRR is intended to address concerns about the proliferation of GTCs across ERCOT and proposes specific improvements to the ERCOT long-term regional transmission planning processes, which are meant to better align those processes with ERCOT operating practices.  It is the intention of the sponsors to improve the criteria when examining whether identified GTC exit solutions pass Economic Planning guidelines, thereby closing the loop between ERCOT Planning and Operations.  The growing number and magnitude of GTCs that have been deemed Interconnection Reliability Operating Limits (IROL) across the system are indicative of the increasing level of risk of widespread regional stability concerns.  These GTCs need the development of holistic transmission improvements to allow economic generation to serve demand efficiently while maintaining and improving system reliability.  Multiple stakeholder groups are impacted by GTC implementation: 
1. Existing generation experiences unforeseeable congestion cost and curtailment penalizing them; 
2. Generation Developers receive information about areas with stability concerns in an untimely fashion when commissioning is emminent, or immediately after an asset has been put into operation; 
3. Load Serving Entities (LSEs) and Customers experience higher cost and risk of undeliverable energy from generators under contract to serve their demand.
Five concepts are introduced into Section 3.11.2, Planning Criteria, three of which are improvements to planning model assumptions to more accurately reflect operations and two that are indirect benefits of implementing exit alternatives which should be included in the economic test:
1. Include realistic bid price for renewable generators:  In order to accurately model the Locational Marginal Price (LMP), curtailment, dispatch, and flows on the network, a more realistic reflection of actual bid prices must be included in models.  The economic planning models can differentiate fuel cost from bid price, and thus maintain the zero fuel cost for renewable projects, but correctly reflect the negative bid price of existing and planned generation which are eligible for production tax credit (PTC). This will more accurately represent the economic impact of congestion and lead to convergence between operations and planning. 

a. ERCOT Market data: The historic bid prices for operating renewable generation in ERCOT are readily available and indicate that assuming zero for the bid price for wind generation is inaccurate.  For example, the average bid price for wind generation in ERCOT West Zone in October of 2020 was -$24/MWh, with 87% of generation bidding negative.  The 13% that does not bid below zero will curtail first, and this results in different flows and impacts to congestion than if all renewable generation had a consistent zero price and reduced generation uniformly.
b. Other Markets: Neighboring markets do account for this bidding behavior in their planning models.  SPP applies a -$35/MWh bid price for wind generation with PTC as described in their Integrated Transmission Planning Manual: “The curtailment price for wind and solar is the price at which the resource will curtail. If the LMP at the generation bus is greater than or equal to the curtailment price, the unit will generate energy in accordance with the hourly profile. If the locational marginal price (LMP) at the generation bus is less than the curtailment price, the unit generation will be curtailed. As a result, the curtailment prices impact the dispatch of wind and solar units in the economic models but do not impact the operating cost of the units. To model a curtailment price for wind units that will reflect market operation, including projected production tax credit (PTC) impacts, the following criteria will be used for wind curtailment price modeling:  Wind units will have $0/MWh curtailment price if any of the following are true:  The unit is placed in service over 10 years prior to the study year.  Construction on the unit has not started prior to January 1, 2020.  An entity associated with the unit has provided feedback that the investment tax credit (ITC), rather than PTC, is applicable.  Otherwise, wind units will have a negative $35/MWh curtailment price to reflect the “grossed-up” value of a PTC. To model a curtailment price for solar units that will reflect market operation, the curtailment price will be set at $0/MWh. The VOM for wind and solar resources defines the unit operating cost per MWh of energy generated. This operating cost is included in production cost calculations.”  Similarly, MISO is observed to use -$36.69/MWh or $0/MWh depending on the in-service date of wind projects and $0/MWh for solar projects.  PJM is observed to use -$20/MWh for wind during the first ten years of project life. 
2. Model the estimated impact level of future transmission Outages which affect system topology and flows while reducing the limits for GTCs.  During transmission Outage conditions which are common and inevitable, GTC limits are reduced when lines identified as impactful are on an Outage.  This makes the inclusion of Outage cases a requirement for the base case when evaluating GTC exit solutions, as the average limit experienced in operations will always be lower than the full no prior outage (N-0) limit.  If not modeling outages explicitly, at a minimum a typical deration for outages should be applied on a seasonal basis to the limits for GTCs in planning models.  Without this proposed change, the benefit of exiting a GTC is understated in the current planning process when the limit assumed in the planning model does not reflect a reasonable estimation of the limit that will be experienced in Real-Time operations as a result of typical outages.
3. Include the derate for IROL and any margins of safety that are implemented in operations for GTCs as dictated by the ERCOT Operating Procedure Manual - Transmission and Security Desk.  For GTCs that are never allowed to approach 100% of their calculated offline limits in Real-Time operations, a reflection of this reduced limit is appropriate in the planning model.  For example, WESTEX must follow the operation procedures (after accounting for the impact of any relevant outages): “WHEN: The BASECASE WESTEX flow is approaching 85% of the limit; THEN: Activate the BASECASE WESTEX constraint and control to 90% of the limit.”  The planning models should be required to reflect these same operating limits for GTCs, including these same safety margin derates that are applied in operations.
4. Include as a benefit the avoided cost from reliability projects that are not needed due to the implementation of the GTC exit alternative.  Determine the appropriate length of such reliability assessment that could be beyond the Regional Transmission Plan (RTP) planning horizon or a combination of RTP planning horizon and the Long-Term System Assessment (LTSA) horizon with an appropriate formula discounting benefits beyond the RTP planning horizon to account for more uncertainty.  ERCOT planning already considers this, but the process needs to be included in the protocols for transparency, continuity, and consistency across planning studies.
5. Include as a benefit of exiting a GTC the reduction in curtailment for all generation types when considering the combined impact of all GTCs. As these transmission constraints aren’t considered in the economically optimum reserve margin (“EORM”) reporting initiative, the impact needs to be quantified and can be estimated using the planning models.  The combined impact of all GTC’s simultaneously will have a bigger effect on the risk of firm Load shedding than when considered separately, as the relationship between lowering reserve margin and increasing Load shedding is non-linear.  In high reserve margin eras, this impact may be small, but should be tested during each planning cycle as some GTCs encompass areas with more generation than demand and all generation types could be impacted.  This assessment would focus uniquely on the impact to the reserve margin of GTC-related curtailments, which adds to the risk or complexity of a net Load assessment. In order to facilitate the estimate practically, it is suggested to leverage the information from the EORM Study Report. 
Additional supporting detail for each of these issues was provided in a presentation at the 1/19/2021 PLWG meeting.  This presentation can be viewed by selecting the “2021 01 19 PLWG EDFR Pattern GTC NPRR (1)” file in the Key Documents section at the following link: http://www.ercot.com/calendar/2021/1/19/214483-PLWG
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	Proposed Protocol Language Revision


3.11.2
Planning Criteria

(1)
ERCOT and Transmission Service Providers (TSPs) shall evaluate the need for transmission system improvements and shall evaluate the relative value of alternative improvements based on established technical and economic criteria. 

(2)
The technical reliability criteria are established by the Planning Guide, Operating Guides, and the North American Electric Reliability Corporation (NERC) Reliability Standards.  ERCOT and TSPs shall strongly endeavor to meet these criteria, identify current and future violations thereof and initiate solutions necessary to ensure continual compliance.

(3)
ERCOT shall attempt to meet these reliability criteria as economically as possible and shall actively study the need for economic projects to meet this goal.  

(4)
For economic projects, the net economic benefit of a proposed project, or set of projects, will be assessed over the project’s life based on the net societal benefit that is reasonably expected to accrue from the project.  The project will be recommended if it is reasonably expected to result in positive net societal benefits.  

(5)
To determine the societal benefit of a proposed project, the revenue requirement of the capital cost of the project is compared to the expected savings in system production costs resulting from the project over the expected life of the project.  Indirect benefits and costs associated with the project should be considered as well, where appropriate.  The current set of financial assumptions upon which the revenue requirement calculations is based will be reviewed annually, updated as necessary by ERCOT, and posted on the Market Information System (MIS) Secure Area.  The expected production costs are based on a chronological simulation of the security-constrained unit commitment and economic dispatch of the generators connected to the ERCOT Transmission Grid to serve the expected ERCOT System Load over the planning horizon.  This market simulation is intended to provide a reasonable representation of how the ERCOT System is expected to be operated over the simulated time period.  The market simulation shall reflect a realistic expectation of bid prices for all Generation Resource types, including negative bidding due to production tax credits for wind generators.  From a practical standpoint, it is not feasible to perform this production cost simulation for the entire 30 to 40 year expected life of the project.  Therefore, the production costs are projected over the period for which a simulation is feasible and a qualitative assessment is made of whether the factors driving the production cost savings due to the project can reasonably be expected to continue.  If so, the levelized ERCOT-wide annual production cost savings over the period for which the simulation is feasible is calculated and compared to the first year annual revenue requirement of the transmission project.  If this production cost savings equals or exceeds this annual revenue requirement for the project, the project is economic from a societal perspective and will be recommended.

(6)
Other indicators based on analyses of ERCOT System operations may be considered as appropriate in the determination of benefits.  In order for such an alternate indicator to be considered, the costs must be reasonably expected to be on-going and be adequately quantifiable and unavoidable given the physical limitation of the transmission system.  These alternate indicators include:

(a)
Reliability Unit Commitment (RUC) Settlement for unit operations;

(b)
Visible ERCOT market indicators such as clearing prices of Congestion Revenue Rights (CRRs); and

(c)
Actual Locational Marginal Prices (LMPs) and observed congestion.
(7) 
When evaluating exit alternatives for Generic Transmission Constraints (GTC) additional considerations impacting the ERCOT System shall be reflected in determination of benefits:​
(a)       The estimated impact of transmission Outages on the GTC limit due to typical Outages of Transmission Elements included in the definition shall be reflected in the production cost simulation.  Production cost estimates with the GTC in place shall include a representation of typical Outage timing and durations based on history and future expectations, whether modeled discretely or modeled as a typical GTC limit deration on a seasonal basis.  The historical Outage frequency and duration of all prior Outage lines (or similar lines for new ones without historical reference) shall be considered in creating a reasonable expected case for simulations.​
(b)       Future expected operational safety margins for Generic Transmission Limits (GTLs) shall be used in planning models.  The limits for GTCs modeled in planning cases shall reflect the most likely future operational limit, including safety margin discounts for System Operating Limit (SOL) and Interconnection Reliability Operating Limit (IROL) required margins or other likely reductions.  In the absence of specific planned system changes that would increase or decrease a GTC limit in the planning horizon, the appropriate safety margin discount shall be applied to the GTL as it is in operations.​
(c)       Benefits shall include the avoided cost of reliability projects that would be needed in the absence of a proposed exit alternative.​
(d)       The impact to system reserve margin shall be computed by modeling all GTCs on the system and determining the simultaneous total impact of GTCs on the risk of firm Load shedding due to constrained generation.  The cumulative impact across the system of local restrictions on generation is non-linear.  When all the system wide GTCs are considered together, the total potential reduction in capacity available to serve the system Load is more significant than if each were in effect alone.   Determine the total capacity reduction across all generation types due to all expected GTC curtailment and use annual reserve margin study estimates of increase in firm Load shedding for that total loss of available capacity.   Distribute the value ($9000/MWh * total lost Load change) attributable to each GTC by their contribution to the total capacity reduction.​
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