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Grid in Transition Reliability Considerations

"= OnlJune 14, 2019, the NYISO presented the draft “Reliability and
Market Considerations for a Grid in Transition” to the NYSRC
Executive Committee

"= OnAugust 1, 2019, the NYISO presented the reliability section of the
draft paper to the NYSRC Reliability Rules Subcommittee
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Grid in Transition Reliability Considerations

= On December 20, 2019, the NYISO posted the final report, “2019
Reliability and Market Consideration For A Grid in Transition” for NYISO
Stakeholders. This report has a dedicate section, “Reliability
Considerations” (pages 20-28) and a comprehensive white paper
“Reliability Gap Analysis” (pages 70-112) that was produced by both
NYISO Operations staff and Scott Harvey, provided in Appendix B:

 Scott Harvey has a tremendous amount of experience with the reliability
iIssues associated with integrating higher levels of renewable generation
across many other areas of the United States.
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Potential Reliability Concerns at high levels of

Intermittent Generation
 Maintain Ability to Balance Load and Generation

* Maintain 10-Minute Operating Reserves

 Maintain Total 30-Minute Operating Reserves
 Maintain Ability to Meet Daily Energy Requirements
 Maintain Reliable Transmission Operations
 Maintain Black Start Capability

 Maintain Voltage Support Capability

 Maintain Frequency Response Capability

* Maintain Resource Adequacy

* Ability to Manage Supply Resource Outage Schedules
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Maintain Ability to Balance Load and

Generation

Potential Reliability Gap #1: The NYISO may be challenged to meet NERC control performance
requirements while balancing high output levels of intermittent generation with system demand
that may be difficult to forecast in real-time operations

NYISO Plan for Gap #1: The NYISO will continue to track applicable NERC Balancing Area
Control Performance Standards and implement necessary operational and market changes in
order to maintain acceptable control performance, which may include;

* |ncreasing statewide regulation procurement requirements

* [ncreasing statewide 10- and/or 30-minute operating reserve requirements
* |nvestigating the need for separate regulation “up” and “down” service

* Promoting more frequent interchange scheduling with neighboring regions
* |Improving the NYISO’s Real-Time Energy Market Dispatch

 Accounting for increased real-time load forecast uncertainty
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Maintain 10-Minute Operating Reserves

Potential Reliability Gap #2: The NYISO may be challenged to schedule sufficient 10-minute
operating reserves and meet NERC disturbance control performance requirements in response
to variations in the levels of output from intermittent generation

NYISO Plan for Gap #2: The NYISO will continue to track the resources capable of providing
and offering 10-minute operating reserves and the applicable NERC Balancing Area
Disturbance Control Standards. If necessary, the NYISO will develop and implement necessary
operational and market changes in order to maintain acceptable control performance, which
may include:

* [ncreasing statewide 10- and/or 30-minute reserve requirements

* Promoting more frequent interchange scheduling with neighboring regions
* Accounting for increased real-time load forecast uncertainty

 Evaluating the sustainability of 10-minute and 30-minute reserves
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Maintain 30-Minute Operating Reserves

Potential Reliability Gap #3: The NYISO may be challenged to meet the NPCC
Operating Reserve Standards requirements to not be deficient of 30-minute operating
reserve for greater than four hours in response to longer-term variations in the levels of
output from intermittent generation

NYISO Plan for Gap 3: The NYISO will continue to track performance with respect to
applicable NPCC Operating Reserve Standards; monitor Control Performance, reserve
deficiencies, and the ability to re- establish reserves after a reserve shortage occurs. If
necessary, the NYISO will develop necessary operational and market changes in order
to maintain acceptable control performance, which may include:

* |ncreasing statewide 30-minute operating reserve requirements

* Promoting more frequent interchange scheduling with neighboring regions
* Accounting for increased real-time load forecast uncertainty

Evaluating the sustainability requirements of 10-minute and 30-minute operating
reserves
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Mlaintain Ability to Meet Daily Energy

Requirements

Potential Reliability Gap #4: The NYISO may be challenged to meet NERC

Balancing Area Control Performance Standards criteria when managing high output
levels of intermittent resources and resources with limited energy to meet balancing

energy requirements in real-time operations

NYISO Plan for Gap #4: The NYISO will continue to track performance with respect
to applicable NERC Balancing Area Control Performance Standards and operating
reserves criteria. If necessary, the NYISO will develop and implement necessary
operational and market changes in order to maintain acceptable control performance,
which may include:

Developing new capability for operator management of limited energy supply resources

Increasing statewide 10- and/or 30-minute operating reserves requirements
Accounting for real-time load forecast and intermittent renewable uncertainty
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Transmission Operations & Congestion

Management

Potential Reliability Gap #5: The NYISO may be challenged to meet NERC Transmission

Operations requirements that may be difficult to forecast in real-time operations when operating
under high levels of intermittent resource generation

NYISO Plan for Gap #5: The NYISO will continue to track performance with respect to

applicable NERC, NPCC, and NYSRC Transmission Operations Standards. If necessary, the NYISO
will develop and implement necessary operational and market changes in order to maintain
acceptable performance, which may include:

* |ncreasing transmission facility constraint reliability margins

* |ncreasing locational 10-minute spin and total operating reserves requirements
* Increasing locational 30-minute operating reserves requirements

* |nvestigating the need for a locational (zonal) ramping product

* Accounting for increased real-time load forecast uncertainty

* Evaluating the sustainability requirements of 10 minute and 30 minute reserves
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Restoration and Black Start Capability

Potential Reliability Gap #6: The NYISO may be challenged to effectively
restore the system following a blackout given a system with high penetration
levels of intermittent generation resources

NYISO Plan for Gap #6: The NYISO will implement and monitor the
effectiveness of established NERC and NYSRC Standards and procedures that
require acceptable tools and processes for statewide and NYC restoration.
NYISO will continue to review and test black start capability performance to
ensure it can be maintained as system changes occur through time:

 Annual Review and Update of Restoration Plan
Coordination of NYISO and Transmission Owner Restoration Plans
Facilitate participation of resources in the Con Edison Restoration Plan
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Voltage Support

Potential Reliability Gap #7: The NYISO may be challenged to meet NERC, NPCC, and

NYSRC voltage performance requirements for a power system with high penetration
levels of intermittent resources

NYISO Plan for Gap #7: The NYISO will continue to study voltage performance in both
the long-term planning and short-term operating timeframes. If necessary, the NYISO
will develop and implement necessary operational and market changes in order to
maintain acceptable control performance, which may include;

e Study voltage performance in the long-term planning timeframe (RNA)

e Study voltage performance in the short-term operating planning timeframe
(Operating Studies/Limits)

* |nvestigate the potential for new resource types to supply reactive capability as new
technologies seek participation in programs
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Frequency Response

Potential Reliability Gap #8: The NYISO may be challenged to meet NERC,

NPCC, and NYSRC frequency performance requirements for a power system with
high penetration levels of intermittent resources

NYISO Plan for Gap #8: The NYISO will continue to study frequency performance
in both the long-term planning and short-term operating timeframes. If necessary,
the NYISO will develop and implement necessary operational and market changes in
order to maintain acceptable control performance, which may include:

e Study frequency performance in the long-term planning timeframe (RNA)

 Study frequency performance in the short-term planning timeframe (Operating
Studies/Limits)

* [|nvestigate the potential for new resource types to supply frequency response
capability as new technologies seek participation in programs
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Mlaintain Resource Adequacy

Potential Reliability Gap #9: The NYISO may be challenged to maintain
acceptable levels of resource adequacy

NYISO Plan for Gap #9: The NYISO will continue to monitor resource supply

capability relative to targets (e.g£., total system reserve margin and IRM) for the both
the long-term planning and short-term operating timeframes. If necessary, the NYISO
will develop and implement necessary operational and market changes, which may
Include:

 Monitor supply relative to LOLE in long-term planning timeframe (RNA)

 Monitor supply relative to IRM in shorter-term planning timeframe (Installed Capacity
(ICAP) Market)

* Ensure generator operating characteristics are accurately modeled when evaluating
resource adequacy and are appropriately accounted for in the ICAP market
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Ability to Manage Supply Resource Outage
Schedules

Potential Reliability Gap #10: The NYISO may be challenged to manage supply
resource maintenance outage scheduling

NYISO Plan for Gap #10: The NYISO will continue to monitor its procedures for supply

resource outage scheduling to determine whether additional operational and/or market changes
should be developed to help maintain operating capability targets throughout the year
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Planning Challenges with Growing Reliance on
Intermittent Generation

Environmentally-focused public policies are shaping the way energy is supplied and consumed in
New York. Those policies have a significant impact on current transmission system conditions and
future transmission needs. NYISO studies indicate that achieving public policy objectives will
require additional transmission capacity in New York State to deliver renewable resources from
generation pockets to consumers across the state.

Much of New York'’s existing and proposed renewable energy capability is upstate. The resource
mix and geographic distribution of new renewable resources are expected to dramatically change
power flows. To maximize the load served by renewable generation, cross-state energy transfers
will increase - even as statewide load decreases - due to the fact that more renewable generation
IS available upstate.
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Planning Challenges with Growing Reliance on
Intermittent Generation (Cont.)

As renewable energy production in the upstate regions exceeds the
load in those same regions, additional energy transfers from upstate

renewable resources to downstate load centers are necessary

 Failure to expand transmission capabilities from upstate to downstate will induce
market inefficiencies, including increased curtailment of renewable generation and
additional generator deactivation notices from units needed for reliability

 Further, if markets are unable to produce appropriate price signals due to the
expansion of renewable capacity without an adequate expansion of transmission
capability, the CLCPA goal of achieving 70% renewable end-use energy by 2030 will
be jeopardized because energy delivery from renewable resources to statewide

load centers will be constrained
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2020 Planning Studies

® CARIS Economic Planning Study

 Simulation of “70 by 307”; identify potential transmission constraints,
renewable curtailments, and operational limitations

= 2020 Reliability Needs Assessment

« Base case: peaker unit retirements could result in reliability needs

 Continue “70 by 30" scenario analysis to identify potential reliability issues
with high penetration of intermittent generation

= (Climate Change Impact and Resilience Study

* |Impact of climate change on system reliability and resilience
 Assessment of system impact of 100% emission-free grid by 2040
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Our mission, in collaboration with our stakeholders, is to
serve the public interest and provide benefit to consumers by:

* Maintaining and enhancing regional reliability

 QOperating open, fair and competitive
wholesale electricity markets

* Planning the power system for the future

* Providing factual information to
policymakers, stakeholders and investors
INn the power system
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