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Average wind generation and normal to above normal solar generation

forecasted.

December 2024 to February 2025 Wind Anomalies
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MISO Winter (Dec-Feb) Hourly Standardized Wind Generation (2024 Pmax Base)
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Analytical assessments and additional data sources help measure
uncertainty and pre-position the system for those risks

MISQO uses its normal Multi-Day Forward Reliability Assessment and Commitment
processes to pre-position commitments for extreme weather or other types of
extreme events. Analytical assessments are performed to measure uncertainty and
ensure adequate capacity for the footprint.

Additional sources of data are used to inform and help assess commitment decisions,
such as: BT

. Gas pipeline bulletin boards

. Weather forecasts

. Weekly fuel & consumables data
. Annual winterization survey




MISO projects sufficient capacity to cover both a Coincident and Non-
Coincident Peak Forecast

Coincident Peak
Forecast is submitted by
MISO LSEs relative to the
MISO seasonal peak.
Calculated on a seasonal
basis

Non-Coincident Peak
Forecast is the peak load
submitted by each LSE
per month

Winter 2024-2025 Resource Adequacy Projections -
Systemwide*
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The transition to primarily weather-dependent resources is creating new
and changing operational risks and challenges

LONG-DURATION OUTAGES SHIFTING NET-LOAD SHAPES SYSTEM STABILITY

MISO Hourly Wind Output Future System Net Load Frequency & High-Wind Output
July 19-24,2024 (MW) Average Summer Day - 2032 (GW) March 3, 2024
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High ramp up need in early evening Wind is one of several factors that
and high ramp down need middle of MISO has linked to increased
~19 hours of essentially zero wind the night frequency fluctuations

Enabling the right system attributes - energy adequacy, generation flexibility and system stability -
is vital as operational challenges from the energy transition are here, and will only continue grow in
complexity, frequency and impact
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System Reforms & Improvements



MISO reforms and FERC Order 2023 measures to improve project readiness
appear to be effective as the 2023 Queue volume decreased by ~30%
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Interconnection
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Generator Interconnection Requests

Reque 0 e A e Queue
Size 123GW 349 GW
Solar 41% 49%
Storage 23% 21%
Hybrid 14% 16%
Wind 15% 11%
Gas 5% 2.5%
Other 2% 0.5%

- Reforms included withdrawal
penalties and improvement to
site control rules

- Construction delays continue,
with an average of ~5 GW per
year of nameplate capacity
coming online annually

9 *The 2023 Generator Interconnection Queue application cycle was deferred to April 2024
** Active Queue represents Generator Interconnection requests still active from prior years + 2023 New requests as of 6/12/24



While we are approving more new resources, approximately half continue to

experience delays in getting online

Approved Generator Approximately Half the Projects
Interconnection Requests (GW)* Report Development Delays™

Other

Economic or Transmission
Financial Owner Supply
8% Chain
40%

Generating
Equipment
Supply Chain 8%

Regulatory
No Power Processes

Purchase 18%

Agreement orin

Renegotiations
11%

10 *Queue data as of September 4, 2024
** Reasons for delay based on responses from a subset of delayed projects
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Interconnection efforts in the Indiana footprint reflect those of the broader region

Active Queue (MW)

Wind 1857 (5%)
Gas 2528 (6%)

Hybrid 6699 (17%)

227

Projects

39,245.87
mMw

Battery 11484 (29%)

Signed GIlAs Not Online (MW)

WIND 200 (3%)
BATTERY 599 (8%)

GAS 715 (10%)

Solar 16678 (42%)

46
CP Nodes

7,435.00

Nameplate MW SOLAR 4269 (57%)

HYBRID 1652 (22%)
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MISQO’s Reliability Imperative guides the transformation needed to maintain
reliability for the grid of the future
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RELIABILITY
IMPERATIVE

- The pace of change is faster than
predicted

- The magnitude and complexity
of change is greater than
expected

- Urgent and coordinated action
is needed to address these
challenges

Market Redefinition

Develops significant market enhancements and optimizations to ensure
continued reliability and value in anticipation of the changing resource mix,
more frequent extreme weather events, and increasing electrification

Operations of the Future

Focuses on the skills, processes and technologies needed to ensure MISO
can effectively manage the grid of the future under increased complexity

Transmission Evolution

Assesses the region’s future transmission needs and associated cost
allocation holistically, including transmission to support utility and state
plans for existing and future generation resources

System Enhancements

Creates flexible, upgradeable and secure systems that integrate advanced
technologies to process increasingly complex information and evolve with

the industry
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Real-Time Market and Operations Display is available via the MISO website
and the Mobile App

www.misoenergy.org
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Download on the

« App Store
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THANK YOU
& QUESTIONS

"3‘"'4 misoenergy.org Linkedf[] Midcontinent-iso Y MISO_energy
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