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The New England Power Pool (NEPOOL) has worked for the past several months to develop a framework for a Future Grid Reliability Study. The framework has been developed through the stakeholder process at joint meetings of the NEPOOL Markets and Reliability Committees (MC/RC) with support from the New England States Committee on Electricity (NESCOE) and Independent System Operator – New England, Inc. (ISO-NE).

The Future Grid Reliability Study will proceed in two phases (Phase 1 and Phase 2). Phase 1 consists of a production cost simulation, ancillary services simulation, resource adequacy screen and probabilistic resource availability analysis. On March 12, 2021 NEPOOL submitted the framework for Phase 1 to ISO-NE as an Economic Study request pursuant to the ISO-NE Tariff.  Based on input from ISO-NE, the MC/RC has decided to pause further work on Phase 2 until later in 2021 or 2022.  

The MC/RC expects that Phase 2 will include revenue sufficiency and system security analyses, and perhaps some other analyses. Work has been done to develop a partial draft framework for Phase 2. However, as noted above, the MC/RC has decided to pause on Phase 2 to allow ISO-NE and the region to focus on Phase 1 and certain other 2021 related studies. 

This paper documents the work that the MC/RC, NESCOE and ISO-NE have done through March 2021 to develop a partial draft framework for Phase 2. Although the MC/RC believes that the details and timing of the phase 2 analyses require further consideration, this paper is intended to serve as a refresher and starting point when the MC/RC recommences work on Phase 2.

Areas for Analysis

The MC/RC expects that revenue sufficiency and system security analyses will be included in Phase 2. Although the MC/RC has not completed its work in developing the details of those analyses, the paragraphs below reflect the work that has been done to date. It is generally acknowledged that the details require further consideration when the MC/RC recommences work on Phase 2.

A. Revenue Sufficiency Analysis – To be performed by a consultant using consultant-based software

Objective: Compare revenues from the existing markets to resource costs by technology type.
Scope:  Resources located in New England only; assume an unconstrained internal transmission system but interfaces at the Regional System Plan bubbles will be monitored. Some sensitivities that recognize constraints may be run. 
Methods: For some matrix and alternative scenarios selected by the MC/RC, conduct a Forward Capacity Market simulation for a few “bookend” prices. Add the resultant revenues to the revenues from the Phase 1 energy and ancillary services market analyses results. Compare the revenues from these existing markets to resource going-forward cost estimates. Present results in appropriate metrics for a technology type (e.g., $/kilowatt-month, $/year)
Learning points: High-level observations of whether revenues will be sufficient to attract and retain different types of resources
[Placeholder: Further thought is required on how to develop resource going-forward cost estimates.]

A draft scope of work for the revenue sufficiency analysis is attached as Appendix A. The MC/RC had not yet reviewed Appendix A when work on phase 2 was paused.

B. System Security Analyses – Performed by a consultant using PSS/E or similar software

1. Transmission Thermal and Voltage Analysis

Objectives:  Screen the transmission system for thermal overloads and voltage limits for representative scenarios to identify key areas that may need transmission reinforcement. Make additions of transmission and possibly other devices as needed to have secure cases on which to conduct the stability analysis.  
Scope:  High level review identifying the need for additional transmission and possibly other devices to develop secure cases for stability analysis
Methods: The MC/RC selects a few representative scenarios to do a high-level screen for the purpose of identifying and then relieving transmission constraints before performing the stability analysis. The level of detail is less than what is typically modeled in a transmission reliability study. Assumptions will be made by the consultant to relieve constraints without optimizing potential solutions. There will be some flexibility to iterate model simulations with greater or lesser amounts of variable energy resources informed by the results of prior model runs and other areas of analysis.  Take into account results of other relevant studies, including those to be conducted by ISO-NE in 2021.
Metrics: Identification of significant thermal overloads or voltage constraints for which relief should be assumed before conducting a stability analysis for the selected scenarios.
2. Stability Analysis
Objective: Do a high-level screen to show whether the decline in inertia from rotating machines combined with the growth of inverter-based resources will result in stability issues that may or may not be solvable with inverter capability. The change in inertia and generation with governors will change the system’s ability to respond to large losses of generation through inertial pickup and increased output from conventional generators.
Scope: New England interconnected to New Brunswick and New York, external areas that will be modeled assuming decarbonization on the same scale as New England. Secure cases will be developed by identifying needed additions of transmission and possibly other devices based on the thermal and voltage testing described above. 
Methods:  Model the dynamic response capability of both conventional and inverter-based resources. The stability analysis will determine what, if any, devices are needed to maintain stability on the system for representative contingencies. Start with minimum load conditions (i.e. spring, weekend, mid-day) and consider also testing at peak loads. Take into account results of other relevant studies, including those to be conducted by ISO-NE in 2021.
Metrics: Determine if there is a gap that needs to be addressed by different operational or planning procedures or possible new market mechanisms to procure the required resources needed to maintain reliability.
Learning points: The gap analysis will inform a separate discussion about potential market approaches to solutions such as resource retention, fast-frequency responsive load, primary frequency response from inverter-based resources, minimum inertial generation dispatch requirements (including operation of conventional resources as synchronous condensers), using ultra-quick-start inverter-based batteries to provide an increase in megawatts during a frequency decline, etc.

[Placeholder: Ask inverter manufacturers about their capability to provide inertia and use that information to inform the modeling.]
The MC/RC will consider whether to revise the details of these analyses, and possibly add additional analyses, at the time of recommencing Phase 2. 


APPENDIX A

Revenue Sufficiency Analysis Draft Scope of Work
Consultant -- Scope, Tasks, Deliverables, Governance and Budget


1. Scope
a. The scope of the engagement of a Consultant is to perform a Revenue Sufficiency Analysis (Analysis) that is one component of the Future Grid Reliability Study (Study).  The Analysis will compare estimated revenues from the existing wholesale electricity markets to resource costs by technology type.  Estimated energy and ancillary service market revenues will be provided by Phase 1 of the Study performed by ISO New England (ISO-NE).  Estimated capacity market revenues will be assumed.  The Consultant will be responsible for estimating resource costs by technology type and comparing revenues to costs.  Resource cost estimates will include both (i) cost-of-new-entry estimates for a selection of new resource types; and (ii) going-forward-cost estimates for existing resources in New England, grouped by resource type and masked in accordance with the ISO-NE Information Policy.  
b. The scope does not include energy or capacity market simulation modeling.  The scope does not include developing electricity market revenue projections.  The scope does not include identifying measures to address any estimated revenue shortfalls that may arise in the Analysis. 
c. The scope of the engagement is intended to supplement the Phase 1 analysis performed by ISO-NE and any other analyses in support of the Study.  The Analysis will inform a gap analysis designed to determine whether, in the future scenarios analyzed, the markets will likely provide sufficient market revenues to attract and retain the new and existing resources that will be needed to continue to operate the system reliably.  
2. Tasks
a. Coordinate with ISO-NE to receive energy and ancillary services market revenue estimates for existing and new resources in New England with appropriate confidentiality measures in place, in accordance with the ISO-NE Information Policy.  Capacity market revenues will be two, separate “bookend” values (e.g., $2/kW-month and $10/kW-month).  
b. Consistent with the resource type aggregation approach developed by ISO-NE, develop (i) going forward cost estimates for existing resources in New England for a range of resource types; and (ii) cost of entry estimates for a selection of new resources assumed in the Study’s hypothetical future scenarios.  
c. For each resource type, compare estimated revenues to costs and quantify any shortfalls.  
d. Work with designated individuals representing the New England Power Pool (NEPOOL), New England States Committee on Electricity (NESCOE), and ISO-NE to provide results that will inform a gap analysis to determine whether, in the future state envisioned, the current markets will provide resources what they need to continue to economically operate.

e. Participate in NEPOOL joint Reliability Committee and Markets Committee meetings pertaining to this topic beginning in date as needed.  

f. Coordinate as appropriate with designated individuals representing NEPOOL, NESCOE and ISO-NE.
3. Deliverables
a. Consulting services to receive, analyze, and compare revenue estimates for existing and new resources in New England included in the Study.  
b. Consulting services to develop going forward cost estimates for existing resources and cost of new entry estimates for new resources based on reasonable assumptions that are approved by NEPOOL, NESCOE and ISO-NE.  
c. A memorandum containing results of the Consultant’s comparison of revenues and costs and related analysis.  
d. A brief slide presentation including the results of the Consultant’s comparison of revenues and costs and related analysis.
4. Project Governance
a. NESCOE and NEPOOL will have ultimate management authority over the services performed by the Consultant. The Consultant will report to designated individuals representing NESCOE and NEPOOL.  NEPOOL’s designated individuals will be subject to the direction of the NEPOOL officers or the appropriate NEPOOL committee if needed and do not have authority to modify the arrangements covered by this document.  
b. On request, the Consultant will assist NEPOOL and NESCOE representatives to acquire the necessary guidance from the entity they represent in order to provide direction to the Consultant. 
c. The Consultant will report on project status and receive input at joint meetings of the NEPOOL Reliability Committee and Markets Committee, and, as requested, at meetings of the Participants Committee.  Such reports will include without limitation updates on progress towards completion of the Analysis.
5. Budget
a. The costs for the Consultant from date through date shall not exceed $_____, reflecting anticipation of ### hours of work through date and a billing rate of $___/hour.  
b. Invoicing will be on actual hours worked, submitted monthly, subject to the $______ cap through date.  No travel or additional expenses are expected as part of this engagement.  If travel is required, travel expenses will be billed at cost.  Time for travel is not billed.  NESCOE and NEPOOL must pre-approve any travel or additional expenses.
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