10. Strategy Selection Ameren Missouri

10. Strategy Selection
Highlights

e Ameren Missouri is continuing the transformation of its generation portfolio over
the next twenty years while also considering portfolio implications through 2050.

o Our plan includes continued expansion of renewable wind and solar
generation, bringing us to over 3,500 MW of wind and solar by the end of
2030 and over 5,400 MW by 2036. This allows us to replace energy no
longer generated from coal-fired resources with the lowest cost alternative,
clean, emission free renewable energy, while mitigating significant risks
associated with changes in energy policy, including policies that establish a
price on carbon dioxide (CO2) emissions.

o Our plan also includes continued customer energy efficiency and demand
response program offerings, customer programs for renewable energy, and
retirement of nearly three-fourths of our remaining coal-fired generating
capacity by 2040, which will be reaching the end of its useful life.

o Our plan results in reductions in CO2 emissions of at least 60% by 2030
from 2005 levels and 85% by 2040, with a goal of achieving Net Zero CO2
emissions by 2045.

e Our implementation plan for the next three years includes steps necessary to add
an additional 1,800 MW of solar generation and 1,000 MW of wind generation to
our portfolio by the end of 2030, approval and implementation of energy efficiency
and demand response programs beyond our current plan, steps to implement new
simple cycle gas-fired generation by the end of 2027 and new combined cycle gas
generation by the end of 2032, and actions to preserve contingency resource
options and enable us to quickly respond to changing needs and conditions while
continuing to ensure safe, reliable and cost-effective service to our customers.

e Ameren Missouri will continue to monitor critical uncertain factors to assess their
potential impacts on our preferred plan, contingency plans and implementation.
These include prices for CO2 and natural gas and costs for new renewable and
dispatchable generating resources.

e We will also continue to monitor prices for coal, needs for transmission network
infrastructure, and development of carbon-free resources such as large-scale
long-cycle battery energy storage, hydrogen-based generation and storage, nhew
nuclear technologies, and generation with carbon capture and sequestration.
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Ameren Missouri 10. Strategy Selection

Ameren Missouri has selected its preferred resource plan and contingency options in
accordance with its planning objectives and practical considerations that inform our
decision making. Our selection process consists of several key elements:

v Establishing planning objectives and associated performance measures to
develop and assess alternative resource plans

v Creating a scorecard based on our planning objectives and performance measures
to evaluate the degree to which various alternative resource plans would satisfy
our planning objectives

v Critically analyzing the most promising alternative resource plans to ensure that
we select a plan that best balances competing objectives

We have established an implementation plan for 2024-2026 that allows us to begin
implementing the resource decisions embodied in our preferred resource plan and to
preserve contingency options to allow us to effectively respond to changing needs and
conditions while continuing to ensure safe, reliable, and cost-effective electric service to
our customers.

10.1 Planning Objectives

The fundamental objective of the resource planning process in Missouri is to ensure
delivery of electric service to customers that is safe, reliable and efficient, at just and
reasonable rates in a manner that serves the public interest. This includes compliance
with state and federal laws and consistency with state energy policies.! Ameren Missouri
considers several factors, or planning objectives, that are critical to meeting this
fundamental objective. Planning objectives provide guidance to our decision-making
process and ensure that resource decisions are consistent with business planning and
strategic objectives that drive our long-term ability to satisfy the fundamental objective of
resource planning. Following are the planning objectives, established in the development
of our 2011 IRP, that continue to inform our resource planning decisions today.

Cost (to Customers): Ameren Missouri is mindful of the impact that its future energy
choices will have on cost to its customers. Therefore, minimization of present value of
revenue requirements (PVRR) is our primary selection criterion.?

Costs alone do not and should not dictate resource decisions. Our other planning
objectives are discussed below.

120 CSR 4240-22.010(2); 20 CSR 4240-22.010(2)(A)
220 CSR 4240-22.010(2)(B)
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10. Strategy Selection Ameren Missouri

Customer Satisfaction: Ameren Missouri is dedicated to continuing to improve customer
satisfaction. While there are many factors that can be measured, for practical reasons
Ameren Missouri focused primarily on measures that can be significantly impacted by
resource decisions: 1) rate impacts — levelized average rates, 2) supply and service
reliability, 3) customer preferences for renewable energy sources and demand-side
programs that provide customers with options to manage their usage and costs, 4)
availability of programs that allow customers to source more of their energy needs from
renewable resources, and 5) reductions in energy center emissions.

Portfolio Transition: While Ameren Missouri has retired and will soon retire additional
coal-fired generating resources, coal currently produces the majority of the energy it
generates. Ameren Missouri continues to be focused on transitioning its generation fleet
to a cleaner and more fuel diverse portfolio. We therefore evaluate alternative resource
plans based on the degree and pace of the transition from fossil generation sources to
cleaner sources of energy, including reductions in energy consumption resulting from
customer energy efficiency programs.

Financial/Regulatory: The continued financial health of Ameren Missouri is crucial to
ensuring safe, reliable and cost-effective service for customers in the future. Ameren
Missouri will continue to need the ability to access large amounts of capital for
investments needed to comply with renewable energy standards and environmental
regulations, invest in demand and/or supply side resources to meet customer demand,
provide reliable service, and execute our portfolio transition. Measures of expected
financial performance and creditworthiness are evaluated along with potential risks.

Economic Development: Ameren Missouri is committed to supporting the communities
it serves beyond providing reliable and affordable energy. Ameren Missouri assesses the
economic development opportunities, for its service territory and for the state of Missouri,
associated with our resource choices. We do this by examining the potential for direct job
growth for both construction and operation of resources, which in turn promotes additional
economic activity.

Table 10.1 summarizes our planning objectives, the primary measures used to assess
our ability to achieve these objectives with our alternative resource plans, and the
weighting applied to each objective for scoring the alternative resource plans.
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Table 10.1 Planning Objectives and Measures?

Planning Objective Categories Measures Weighting
Cost Present Value of Revenue Requirements 30%
Customer Satisfaction Customer Preferences, Levelized Rates 20%

Resource Diversity, CO2 Emissions, Probable

Portfolio Transition Environmental Costs

20%

Free Cash Flow, Financial Ratios, Stranded Cost

Financial/Regulatory Risk, Transaction Risk, Cost Recovery Risk

20%

Economic Development Direct Job Growth (FTE-years) 10%

These planning objectives are consistent with Ameren's overall sustainability efforts. In

early May 2023, Ameren Corporation released its corporate sustainability report —

Powering a Smart, Sustainable Tomorrow. The report details Ameren’s commitment to

sustainability and environmental stewardship and offers a comprehensive view of the

actions taken on key matters. In the report, Ameren addresses the following key topics:
v" Environmental Stewardship

o Accelerating the transition to a cleaner and more diverse generation
portfolio

o Significant transmission investment supporting cleaner energy

o Decade-long investment in gas infrastructure to reduce leaks
v Social Impact

o Delivered value to customers in 2022 while focused on safety

o Socially responsible and economically impactful financial support

o Supporting core value of DE&I both inside Ameren and in our communities
v" Governance

o Diverse board of directors focused on strong oversight

o Board oversight aligned with ESG matters

o Executive compensation supports sustainable, long-term performance
v" Sustainable Growth

o Constructive frameworks for investment in all jurisdictions

320 CSR 4240-22.060(2); 20 CSR 4240-22.060(2)(A)1 through 7
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o Strong long-term infrastructure investment pipeline

o Expect future dividend growth to be in line with long-term EPS growth
expectations

10.2 Assessment of Alternative Resource Plans

Ameren Missouri uses a scorecard to evaluate the performance of alternative resource
plans with respect to our planning objectives and measures described above. The
scorecard and measures include both objective and subjective elements that together
represent the trade-offs Ameren Missouri's management considers in balancing these
competing objectives. It is important to keep in mind that the scorecard is a tool for
decision makers and does not, in and of itself, determine the preferred resource plan. The
selection of the preferred resource plan is informed by the scorecard and by a more critical
analysis of the relative merits of alternative resource plans, including an assessment of
any risks or other constraints.

10.2.1 Preliminary Scoring of Alternative Resource Plans*

To score each of the alternative resource plans, we employed a standard approach to
scoring for each planning objective on a 5-point scale and determined a composite score
by applying the weightings shown in Table 10.1 to each planning objective. As Cost is the
primary selection criterion, it was given the greatest weight — 30% -- just as it was in the
scoring performed for all of our IRP filings since 2011.% The scoring approach for each
planning objective is as follows:

Cost — The 23 alternative resource plans were separated into five groups according to
probability weighted average PVRR results from the risk analysis discussed in Chapter
9. The lowest cost group of plans were given a score of 5, the next lowest cost group a
score of 4, and so on, with the highest cost group of plans receiving a score of 1.

Customer Satisfaction — Alternative resource plans were evaluated based on levelized
annual average rates for a portion of the score. As was done with the PVRR results, the
alternative resource plans were separated into five groups according to the probability-
weighted average levelized annual average rate results produced from our risk analysis.
The plans resulting in the lowest rates were given a score of 5, the next lowest rate group
a score of 4, and so on, with the highest rate group of plans receiving a score of 1. Plans
that yielded a score greater than 3 for rates were given 2 points in the overall scoring for

420 CSR 4240-22.010(2)(C); 20 CSR 4240-22.010(2)(C)1; 20 CSR 4240-22.010(2)(C)2;
20 CSR 4240-22.010(2)(C)3; 20 CSR 4240-22.070(1); 20 CSR 4240-22.070(1)(A) through (D)
520 CSR 4240-22.010(2)(B)
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Customer Satisfaction. Plans that yielded a score of 3 were given 1 point. Plans were
given one additional point for each of the following:

v Inclusion of demand-side programs
v Early retirement of coal generation

v Addition of significant renewables (beyond those needed to comply
with legal mandates)

Portfolio Transition — Alternative resource plans were awarded points for each plan
attribute contributing to greater resource diversity and/or environmental impact in terms
of emission reductions. Plans were awarded one point for each of the following:

v Inclusion of demand-side programs

v Addition of nuclear generation

v Early retirement of coal-fired generation (1 point per 2 large units)
v

Addition of significant renewables (beyond those needed to comply
with legal mandates)

v Displacement of fossil resources with additional storage and/or
renewables
v Addition of low-emission efficient gas generation
Financial/Regulatory — Scoring for Financial/Regulatory is based on a default score of
5 with deductions for risks and financial impacts that may detrimentally affect Ameren
Missouri’s ability to continue to access lower cost sources of capital. Plans that would
result in relatively lower free cash flow (i.e., less than 3 out of 5 points) were reduced by

one point. Plan scores were also reduced by one point each for potential risks associated
with:

Lack of any DSM programs beyond currently approved programs
Nuclear construction, financing, and operating risks

Risks associated with a heavy concentration of gas-fired generation

D N N NN

Risks associated with recovery of coal-fired generation investment
(including those resulting from potential changes in environmental and
climate policies and regulations)
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Ameren Missouri

Economic Development — Alternative plans were scored based on direct job creation,
including construction and ongoing operation. Construction and operating jobs were
translated into full-time equivalent years (FTE-years). Alternative plans were ranked
based on FTE-years and divided into five groups based on relative rank. The group of
plans resulting in the highest FTE-year values were given a score of 5 points each, the
next highest FTE-year group a score of 4, and so on, with the lowest FTE-year group of
plans receiving a score of 1.

Table 10.2 Alternative Resource Plan Preliminary Scoring Results®

Plan Description Composite Score
o Labadie 2039 4.40
L Pumped Hydro w/ MAP LF 4.30
B Sioux Retired 2028 4.20
M Je 4.00
P Labadie 2036 3.90
A Sioux Retired 2030 3.80
C RAP - Renewable Expansion 3.80
R RAP LF 3.80
H MAP LF-RES Compliance 3.70
T All Renewables 3.70
Q Labadie 2031 3.70
D Labadie SCR 3.50
u SCinstead of First CC 3.50
K Renewables for Capacity Need 3.30

CCSon 1stCC
MAP
MAP LF
RAP 80%

SMR w/ RAP LF

RAP-RES Compliance

MAP-RES Compliance

No Additional DSM

No Additional DSM-RES Complia

6 Plans include RAP-level DSM and Renewable Expansion portfolio unless otherwise noted.
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Table 10.2 shows the composite scores for each of the 23 alternative resource plans. The
full scorecard with scores for each planning objective for each alternative resource plan
is shown in Appendix A. Based on the scoring results, the alternative resource plans were
separated into three tiers — Top, Mid, and Bottom. Plans with scores greater than 3.7
were placed in the Top Tier. Plans with scores between 3.3 and 3.7 were placed in the
Mid-Tier. Plans with scores below 3.3 were placed in the Bottom Tier. All Top Tier plans
include energy efficiency and demand response at the realistic achievable potential (RAP)
level and the Renewable Expansion portfolio discussed in Chapter 9.

10.2.2 Renewable Resource Expansion

One of the key conclusions from our evaluation of alternative resource plans is that the
inclusion of a sustained long-term expansion of renewable energy resources is beneficial
across all of our planning objectives. It steadily transforms our portfolio to one that is
cleaner and more diverse while enhancing customer affordability and providing much
needed clean energy jobs for our communities and the state of Missouri. It also does
something to help ensure our ability to accomplish these goals — it mitigates risks inherent
in our existing portfolio as we manage the transition away from fossil fuels while relying
on the reliability and economic benefits they continue to provide and supplementing them
with new dispatchable resources to partner with renewable resources to provide reliable
and sustainable energy services at a reasonable cost.

Resource planning has traditionally focused on the balance of generating capacity with
customer demand and reserve margin requirements. While that remains important,
transforming our generation portfolio requires that we carefully consider all the
implications of how we effectuate that transformation. This includes the following
considerations, which are discussed in more detail in this section:

1. Aging Coal Fleet — Ameren Missouri will need energy as well as capacity
resources to meet customer demand and reserve margin requirements as its coal-
fired generators are retired at the end of their useful lives. That need is also driven
by the risk of reduced output from coal-fired generation due to existing or proposed
environmental requirements or other causes even before the coal units retire. Due
primarily to recent and expected coal unit retirements and these other risks,
Ameren Missouri has a clear, present, and ongoing need to add energy resources
to its generation portfolio to address the dramatic shift in the Company's energy
position that will occur over the next several years and continue over the next
twenty years. Ameren Missouri expects to experience an energy shortage as early
as 2029 assuming normal loads and generation, a dramatic change from the
approximately 15-20% energy buffer from which customers have typically
benefited, although at times that buffer has been a high as approximately 10 million
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MWhs. Such a shift could expose our customers to reliability challenges and high
market price risk.

2. Low Cost, Emission-Free Energy — Renewable resources represent the lowest
cost, and emission-free, sources of replacement energy, as shown in Chapter 6.

3. Increasing Environmental Regulations — The large-scale expansion of
renewable resources provides significant risk mitigation to Ameren Missouri's
portfolio, particularly with respect to additional environmental regulations that could
become law, other changes in climate policy and carbon dioxide (COz2) prices, and
other factors that may significantly affect the operating costs and benefits of its
existing coal-fired resources. The industry is actually seeing these risks come to
fruition now with the effectiveness of new rules regulating emissions of nitrous
oxides (NOx), plus additional proposed regulations targeted specifically at COz2,
among others.

4. Reliability and Resilience — Ameren Missouri's addition of diverse new
renewable resources during continued operation of its existing fleet, and addition
of new dispatchable resources, is a prudent approach and ensures reliable,
resilient, and affordable energy for our customers under varying scenarios during
the transition.

5. The Risk of Inaction — Delaying the inevitable shift to renewables creates
significant implementation risk. The transition will require a very large-scale
expansion of renewable generation at the same time that other utilities and states
are pursuing the same. A task of this magnitude must be implemented over time
to be successful. This is the case since each renewable energy project takes 5 to
8 years to develop and construct, requires geographical diversity of projects for
reliability, and requires navigating several implementation risks, such as delays in
the development or completion of projects, lost opportunities for more viable
projects, and the potential for financing constraints and increases in financing
costs.

6. Availability of Significant Tax Credits - Initiating renewable resource builds in
the nearer term provides the ability to realize significant tax incentives for
customers and thus lower the overall cost of adding needed renewables, making
addition of these necessary resources more affordable for all customers. Because
federal law and policy can change, taking advantage of such incentives sooner
and while the better projects are available provides greater certainty of benefits to
customers.
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Ameren Missouri's Need for Energy Resources

Ameren Missouri's existing generation fleet has a total net capability of 9,986 MW. Of this,
45% is coal, 12% is nuclear, 15% is hydroelectric and other renewables, and 28% is gas
or oil-fired peaking generation. In contrast, coal currently provides approximately 66% of
the energy produced by our fleet, with nuclear providing roughly 23% and renewables
providing another 10%. Gas and oil-fired resources provide approximately 1% of the
energy produced by our existing fleet. As coal-fired resources are retired or as their level
of production decreases as a result of changes in operating efficiencies, COz2 prices, other
market conditions, regulatory constraints, or other factors, new energy resources will be
needed to supplement the remaining generation. While the peaking generation will
continue to provide capacity to meet peak demand and reserve margin needs, it will not
be able to make up for the loss of coal-fired energy on its own. In fact, it is likely the
production levels from current coal-fired energy assets will remain relatively low in the
future as they are dispatched in the Midcontinent Independent System Operator (MISO)
market and as they are operated in compliance with environmental permit constraints.
The continued availability of these affordable coal-fired energy assets, along with new
dispatchable resources, does allow Ameren Missouri to maintain reliability as increasing
amounts of renewable energy is integrated into the system to meet customer needs.

Figure 10.1 Energy Position With and Without Renewable Transition — Low CO2
Price
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Figure 10.1 shows a comparison of the Company's expected energy position (generation
minus sales) with and without renewable transition under our Low CO2 price scenario.
Figure 10.2 shows a similar comparison of energy production for several alternative plans
under our High COz2 price scenario, which results in reduced levels of generation from
coal resources (and also gas to a lesser extent) compared to the levels of production
under the Low COz2 price scenario. The chart shows that for Plan C (RAP — Renewable
Transition) without renewable resources beyond those needed for renewable energy
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standard (RES) compliance, Ameren Missouri would be generating less energy than its
customers use by 2028 and that this shortfall would grow to over one-third of total load
by 2038. Any acceleration of coal energy center retirements would further exacerbate this
issue. This is also true if retail sales are higher, as shown in Figure 10.3.

Taken together, the charts in Figures 10.1, 10.2, and 10.3 highlight a key consideration
in the approach to our renewable resource expansion. There is significant uncertainty
regarding the level of production from our existing fleet of resources. Differences in future
COz2 prices is only one source of this uncertainty, but it helps to highlight the broader
issue. Other sources of uncertainty include natural gas prices, power prices,
environmental regulation, and potential changes in climate policy. All of these factors and
perhaps others could impact coal-fired resources and result in a much earlier need for
new energy generation. Waiting until such needs are certain may result in suboptimal
solutions and potential higher costs to customers. It could also result in an unintended but
necessary increase in reliance on fossil-fueled generation like natural gas combined
cycle, and potentially deferring or displacing some renewable resource additions.

Figure 10.2 Energy Position With and Without Renewable Transition — High CO:2
Price
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Figure 10.3 Energy Position With and Without Renewable Transition — High Load
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The energy position charts in Figures 10.1-10.3 represent "economic" energy, or energy
generated based on economic dispatch in the MISO market. This is important because it
does not represent a constraint to the ability for units to generate at any given time, which
means there is some flexibility to operate at higher levels if needed.” At the same time,
Ameren Missouri's fleet is increasingly subject to constraints in its ability to operate units
across seasons or across the year. This mainly affects the Company's remaining fleet of
coal-fired generation at the Sioux and Labadie Energy Centers. In addition to assumed
prices on CO2 emissions, our modeling assumes allowance prices for NOx emissions
consistent with US EPA's Good Neighbor Rule, described in Chapter 5. As a result,
forecast coal generation declines beginning in the latter part of this decade and continues
to decline until units are retired. In addition, the natural gas combined cycle generators
included in the PRP are forecast to run at high-capacity factors (80% or more). When
added to our portfolio of high capacity factor nuclear generation and weather-dependent
hydro, wind and solar generation, the ability to generate significantly more energy is
somewhat limited. This further highlights the importance of the energy position analysis
presented above and the vital role of new renewable additions in ensuring sufficient
energy to meet customer needs. While assumptions for key variables, like CO2 price and
customer load, and constraints of further environmental regulation may change, and
almost certainly will, planning to meet energy needs under such assumptions is vital to
ensure reliable energy supply under a range of potential future conditions.

Risk Mitigation Benefits of Renewable Expansion
Our analysis shows that higher COz2 prices have a beneficial impact on the economics of
renewable resources and a detrimental effect on the economics of coal-fired resources,

7 Ameren Missouri would expect to be compensated by the market in such instances.
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a decidedly unsurprising result. The impact on coal is somewhat obvious in that the CO2
prices impose a cost directly on the energy production from coal generators. It is this cost
imposed on coal and gas generators that also manifests itself in power market prices, as
illustrated in Chapter 2. The higher the CO:2 price, the higher the power price. Wind and
solar generation, along with other non-carbon-emitting generating sources like hydro and
nuclear, therefore see a benefit from COz2 prices through the revenue they receive in the
market. In contrast, the absence of a COz2 price results in maximal benefits to coal-fired
generation and minimal benefits to renewables, nuclear and hydro.

By expanding the share of renewable resources in our portfolio, we improve the balance
of resources that from an economic perspective perform better as CO2 prices rise and
resources whose performance diminishes as CO2 prices rise. This is not unlike the
diversification of personal investments like those many hold in retirement funds like a
401(k) plan. By investing in a variety of resources, each of which perform well under
different conditions, the overall risk of the portfolio can be mitigated. To illustrate this effect
in the context of resource planning, we can simply examine how various alternative
resource plans perform under different levels of CO2 price. Figure 10.4 shows the PVRR
results for several plans with different levels and timing of renewable energy resources
under the three different scenarios for CO2 price used in our risk analysis.

Figure 10.4 PVRR Results for Selected Plans by CO:2 Price Scenario
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As the chart in Figure 10.4 shows, the steady addition of wind and solar resources
represented by Plan C provides not only the lowest PVRR among the plans, but also
provides risk mitigation around the range of CO:2 prices used for risk analysis, with the
range of costs to customers across the different CO2 price scenarios being significantly
narrower than for those without the steady buildout. In fact, PVRR for Plan C under all
scenarios for COz2 price is lower than the lowest cost to customers for any of the other
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plans shown. This COz2 price risk mitigation is in addition to the risk mitigation highlighted
by the discussion of energy needs above. Specifically, the steady addition of renewable
resources mitigates risk with respect to numerous factors that could impact the production
of coal-fired resources, including market prices for energy, environmental regulations, and
other energy policies.

Customers continue to express an increasing preference for energy supplied by
renewable resources. One way to meet this growing demand is to offer programs that
allow customers to increase the share of their energy needs that is supplied by renewable
resources. Ameren Missouri has done just this with the implementation of its Renewable
Solutions Program, approved by the Missouri Public Service Commission (MPSC) in April
2023, which will provide 150 MW of solar generation to some of the Company's largest
customers. The Company also has completed projects to support its Neighborhood Solar
and Community Solar programs, as described in Chapter 4. In addition to such programs,
there has also been a growing sentiment that greater levels of renewable generation
should be available to all customers. This is the sentiment that drove the adoption of
Missouri's RES in 2008. Ameren Missouri continues to implement the resources
necessary to comply with the full requirement of the RES, having received MPSC
approval for the planned 200 MW Huck Finn solar project, which follows the Company's
acquisition of 700 MW of wind generation projects in Missouri in 2020 and 2021. The
passage of the Inflation Reduction Act (IRA) in 2022 has also provided unprecedented
incentives to enhance customer affordability for both the deployment of renewable
resources and the development of domestic industry to support that deployment. While
the advancement of further policies supporting renewable energy development remains
uncertain, the trend in recent years has been one of greater and greater support for the
use of renewable energy resources.®

Reliability and Resiliency Benefits of Renewables

The Company's plan to transition to a "new fleet," featuring renewable and low-carbon
resources, reflects some meaningful operating overlap with the "old fleet" resources,
comprised of primarily coal-fired resources. The term "old fleet" refers to Ameren
Missouri's existing (and legacy) coal-fired generation resources. These resources have
served as the backbone of Ameren Missouri's generation fleet for several decades but
are now approaching the end of their useful lives, with increasing maintenance challenges
for key equipment (such as energy piping, boilers, and turbines) and increasing pressure
from existing and new environmental regulations. Three of the Company's four coal-fired
energy centers will be retired within the next ten years: the Meramec Energy Center in
2022, the Rush Island Energy Center by 2025 and the Sioux Energy Center by 2032.

8 File No. EO-2023-0099 1.C; File No. EO-2023-0099 1.E
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These retirements will result in a dramatic swing in the Company's energy position over
the next few years, from its historically abundantly long position (as many as 10 million
MWhs annually) to having a shortage of energy starting in 2029, assuming normal
generation and load, absent the addition of new energy resources. The shortage grows
steadily thereafter. A significant shift in the Company's energy position is already
underway with the recent retirement of the Meramec Energy Center, and it will continue
to shift when the Rush Island Energy Center is retired. The term "new fleet" refers to the
Company's planned future resource portfolio, which includes a diverse mix of zero or low-
carbon resources, primarily renewable resources like solar, wind and hydroelectric, along
with zero-carbon nuclear and supported by dispatchable energy storage and natural gas
resources.

The overlap between the old fleet and the new fleet is necessary to address reliability
risks during the transition period between the old fleet coming offline, and the new fleet
being fully implemented. These risks are driven by myriad planning uncertainties, such
as:

e Uncertainty in system load, including as industry and transportation electrify, and
also driven by the potential for more frequent and intense severe weather;

e Uncertainty in the energy or demand savings, or both, from planned energy
efficiency and demand-response programs;

e Uncertainty in whether and to what extent Ameren Missouri can expect to (or
should) rely on the MISO market to meet customers' reliability needs;

e Uncertainty in the reliability contribution of new renewable resources;
e Everincreasing environmental regulations for existing fossil generation;
e Unplanned generation outages or other unanticipated events; and

e Material variances between our optimized generation forecasts or weather-
normalized loads used for planning purposes and what happens in reality.

Taken as a whole, it is unwise to wait until some predetermined amount of capacity of
coal-fired generation retires to add corresponding capacity of renewables to plug the
capacity gap, or to wait until that coal capacity can no longer provide significant energy.
Over the last five years, the Company's customers have benefited from an annual energy
buffer of approximately 5 million MWhs. This energy buffer has mitigated the risk that the
Company's customers face from reliability related emergency conditions resulting in
energy shortages on the electric system. The buffer over the past roughly 5 years
translates to an energy position approximately 15-20% above our retail customers' needs,

2023 Integrated Resource Plan Page 15
Schedule MM-S14



Ameren Missouri 10. Strategy Selection

which mitigates customers from the risk of adverse MISO reliability and market conditions
as well as price spikes (price risk), while generating meaningful excess market revenues
for the benefit of customers.

Likewise, it would not be prudent to rely on the MISO market more heavily for near-term
energy needs. Just like Ameren Missouri, the entire MISO footprint is undergoing a
transition from dispatchable fossil resources to a much greater reliance on renewable
resources; in fact, MISO's modeling indicates that MISO as a whole is expected to move
at a faster pace than Ameren Missouri. Therefore, it has become riskier to rely on the
MISO market in moments of system stress than it has been in the past.

Figure 10.5 NERC Risk Area Summary, 2023-2027
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As detailed in the North American Reliability Corporation's (NERC's) 2022 Long-Term
Reliability Assessment, MISO's anticipated capacity reserves are alarmingly low and
energy risks are expected to increase starting in 2024, especially in June through August
when MISQO's demand peaks. The NERC report lists MISO as a "high risk" region of the
country in terms of resource adequacy, defined as an area that does not meet resource
adequacy criteria, such as the 1-day-in-10-year load loss metric, during periods of the
assessment horizon. Figure 10.5 highlights the regions considered high or elevated risk.
MISO's "high risk" status indicates that without a concerted effort to begin and sustain our
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plan to add replacement energy resources, Ameren Missouri and MISO will both be
"skating on the edge" from an energy and capacity perspective, putting customer
reliability and affordability at risk. As discussed above, although MISQO's 2023-2024
Planning Resource Auction results indicate that the North/Central region is expected to
have adequate capacity to meet the Planning Reserve Margin during the current planning
year, those results do not reflect a "fix" for all long-term capacity concerns. And similarly,
NERC's 2023 Summer Reliability Assessment suggested that although the risk of
meeting load in MISO was reduced for summer 2023 as compared to 2022, MISO was
"at risk of operating reserve shortfalls during periods of high demand or low resource
output.”

Adding new renewable generation while the Company's coal-fired resources are still
online is the ideal approach to ensure continued system reliability during the transition to
cleaner energy resources while still enabling the Company to gain critically needed
experience with renewable resources. Without that experience, Ameren Missouri risks
being unable to reliably manage and operate its renewable generation fleet, and unable
to fully understand the backup resource needs that may be required to ensure a reliable
supply. Transitioning to renewable energy while more of our coal-fired generation and
gas-fired peaking capacity is still in operation will allow us to gain this necessary
experience with minimal risk of continuing to provide reliable service to our customers.

By continuing to add new renewable energy in a staged and continuous manner while a
significant portion of Ameren Missouri's existing generation fleet remains online, the
Company will gain invaluable experience in two areas:

1) The ability to assess when and to what extent renewable energy is truly
available over a wide range of weather conditions, which is dependent in large part
on the location of the renewable resource, and

2) An understanding of how the existing Ameren Missouri generation fleet may
need to be dispatched differently than historical dispatch patterns to provide critical
back-up generation during hours that intermittent renewable generation is not
available.

By understanding the operational aspects of a significant portfolio of renewable energy
resources under different weather conditions over a long period, the Company can also
determine the optimal amount of renewable capacity needed to ensure a secure energy
supply, ensuring we are not adding too much or too little new renewable energy
generation. The Company may also learn how to increase generation through planned
and preventative maintenance approaches, and how to optimize equipment selection
based on project site characteristics. In addition, the Company can determine the amount
of dispatchable generation and battery storage to maintain the reliability of least cost
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renewable energy. Said simply, by adding significant new renewable generation
resources while the Company's coal-fired generation is still operational, Ameren Missouri
can learn how to optimally plan and operate its generation fleet in a high renewables
future without putting system reliability at risk.

Another important factor to ensure long-term system reliability and resiliency is to pursue
a geographically diverse portfolio of renewable energy resources to ensure energy is
always available to meet our customers' needs, even during peak energy time periods.
Since solar and wind generation are dependent on weather conditions which vary by
geographical location, a regionally diverse renewable resource portfolio will be more
reliable under varying weather conditions. Over time, as ideal project sites are developed
and land availability declines, it will become more challenging to achieve a regionally
diverse portfolio of projects. This is another key reason the Company needs to continue
to transition to clean energy now and sustain it.

The Risk of Inaction

It is one thing to set forth a plan to meet customer energy needs for the next twenty years.
It is quite another thing to execute plans and construct the renewable energy resources
to serve those needs. So while we have some time to continue to build out the entire
renewable resource portfolio, there are practical considerations that must be taken into
account when embarking on the kind of portfolio transformation that Ameren Missouri
believes is necessary to best meet our customers' future energy needs, and there are
significant risks of inaction or delays in implementation. Renewable energy development
is a difficult, lengthy process with successful projects taking five to eight years to reach
commercial operation. With each stage of the project lifecycle there is a risk that the
project can be delayed, and at times cancelled altogether. The most significant
implementation risks are likely to emerge in siting the project location, completing
extensive transmission studies, evaluating transmission upgrade costs and completion
schedules, completing environmental studies, conservation plans, and compliance
requirements, acquiring real estate, obtaining local county permits and community
support, qualifying for federal tax credits, evaluating technology options, obtaining
financing, receiving regulatory approvals, procuring key equipment in a timely manner,
and designing, engineering, and finally constructing, commissioning, and testing of the
new renewable energy center. A challenge, delay, or misguided decision can delay and
potentially terminate the project. Given the number of renewable energy projects that are
needed for a successful transition combined with the length and potential risks within the
full lifecycle, it would be impractical, and frankly, irresponsible for the Company to
continue to take a "capacity when needed" approach — as there is never a guarantee that
each renewable energy project being pursued will come to fruition. We must start and
sustain the transition to account for any potential delays. The key project implementation
risks include the following:
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. Land (i.e., renewable site) availability
. Project permitting and construction

. Supply chain constraints

. Transmission interconnection

. Technology costs

. Financing costs

. Financing constraints

One of the most critical reasons for Ameren Missouri to pursue a controlled but sustained
transition that starts immediately is to ensure the Company can acquire the best available
project sites in our region. The lengthy development, permitting, regulatory approval and
construction cycle challenges described above, along with the myriad of development
risks involved to successfully develop a good renewable energy project site, means that
the best renewable energy sites are the first to be developed. Ameren Missouri is now
also in competition with large technology firms from outside its service territory who are
purchasing renewable energy projects in and around Missouri and lllinois for their
announced sustainability goals and are equally as eager to find the best available project
sites. An ideal project site will feature good renewable resource, favorable topography,
good community relations, access to a favorable transmission interconnection point, and
minimal environmental risk. This means that as the availability of suitable land declines,
both the cost of the planned facility and the risks of not being able to obtain necessary
permissions or not being able to construct the project at all are likely to increase.

Placing a renewable energy project into service requires a series of preceding permits —
these include but are not limited to environmental, construction, county, state, federal and
other governmental permits. These activities require a great deal of lead time and if not
obtained, could delay project construction, or even terminate a project. For example, to
obtain the appropriate environmental permits, we must first complete several
environmental studies to determine and mitigate any potential adverse impacts to the
environment (e.g., water, land, natural habitat, etc.). These studies can take years to
complete as they require extensive data collection and analysis. In some cases, the
studies might indicate a fatal flaw in the project site. A fatal flaw would result in a change
in project site — making it important to pursue a pipeline of potentially suitable projects
simultaneously to pivot to a more suitable project site from an environmental permitting
perspective.

Prior to starting construction, local and county permits might be required. If there is a
delay in receiving these permits, the construction schedule can be put at risk. A delay in
schedule can jeopardize the in-service date, ultimately impacting the Company's ability
to receive federal tax incentives or at times, preventing project implementation altogether.
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Building community support and engaging with key stakeholders early in the project
development lifecycle will allow the Company to quickly identify potential delays and
adjust accordingly. But navigating these permitting issues takes a great deal of time, and
navigating them simultaneously with the large number of projects that would be needed
all at once if we wait to add renewable capacity when the capacity need is here would be
extremely difficult, if not completely impractical.

Once all necessary environmental and local government permits have been received,
projects must be designed, engineered, and then constructed in a manner to provide at
least 30 years of reliable energy. The design and engineering phase typically takes about
a year. While recently performing due diligence on a solar project in an advanced stage
of development (land acquisition, permitting and environmental assessment were all
completed), Ameren Missouri discovered that the project was sited on land above a
historical mine that potentially may be unsuitable for construction. Ameren Missouri had
to place the project on hold until suitable geotechnical due diligence could be completed
to ensure that the project can be constructed and operated in a reliable manner.

The construction phase itself for solar and wind projects can take one to two years to
complete. During this time there is heavy construction traffic on smaller local county roads
that can be subject to weather delays. The supply chain for solar and wind generation is
global and there are numerous opportunities for delays in manufacturing, shipment, and
delivery. As with any large construction projects, actual construction may face challenges
from an electric and mechanical component perspective, and therefore testing of the final
project after completion of construction is critical. For the High Prairie and Atchison
Renewable Energy Centers, the Company experienced several months of delay before
achieving successful testing and commissioning and ultimately bringing the projects
online.

Supply chain constraints can occur due to labor shortages, political upheaval (globally or
otherwise), commodity supply and price changes, transportation challenges, or quality
control issues. Challenges in the supply chain can lead to project delays, cost increases,
or ultimately an inability to construct a project at all. Since supply chain problems can
meaningfully disrupt the timing and costs of renewable energy projects, it is important to
have a long implementation timeframe to maintain flexibility in the generation transition.
By developing long-term strategic partnerships with key renewable equipment
manufacturers as well as established renewable energy developers, we ensure a greater
certainty of supply of key renewable project equipment. But to develop such strategic
partnerships, we need a long-term and defined transition plan with a known stream of
projects for which equipment can be acquired in a timely manner. The same dynamic
exists when we have ongoing relationships with national renewable energy developers
for new projects, so they can plan ahead for completing projects in a timely manner.
Given the 5- to 8-year life cycle for successful renewable energy project development,
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such partnerships are much more difficult to develop if a transition plan is not defined at
least 10 years in advance to ensure certainty of equipment supply.

Transmission interconnection and upgrade costs remain one of the most important and,
it is fair to say, challenging aspects of renewable energy development. This includes the
challenge of navigating MISO's Generator Interconnection Queue. The larger utility scale
renewable energy projects must go through a transmission interconnection queue to
determine the timing and cost of transmission upgrades that may be required for
interconnection. This is not only challenging, but time-consuming. In MISO, generator
interconnection at the transmission level is a three-phase process that can generally take
up to three years to complete. The transmission upgrade costs are a function of the
number of projects in the queue, and the location and size of the projects. Generally,
projects that are earlier in a queue can interconnect at a lower cost. It is also important to
note that after Phase 2, a non-refundable 20% payment is due for expected transmission
upgrades for a renewable energy project. As such, only the best projects with the most
favorable locations and queue positions make it to the final Phase 3. Other projects are
rejected due to high transmission costs in Phase 2, or at times even in Phase 3, as cost
estimates can change throughout the process until it is clear which projects will proceed
to construction.

At any point in the process, projects that the Company may be relying on could be
terminated due to exorbitant interconnection costs, forcing the Company to start the 3-
year cycle once again. Over the last ten years, generally less than a third of the projects
that enter the MISO Generator Interconnection Queue make it to start of construction.
Ameren Missouri has first-hand experience with projects in which a great deal of time and
effort was expended only to see the project fail due to no fault of the Company. The
Brickyard Hills wind project, for which the Commission granted Ameren Missouri a CCN
in 2019 and which had likely been under development for approximately 10 years,
ultimately had to be terminated due to unacceptably high transmission costs. As future
queues get more and more constrained with new renewable energy projects, new
transmission buildout will be needed. However, building new transmission lines to
interconnect new renewable energy projects is generally a 6- to 10-year endeavor, if not
longer. Although ideally transmission buildout will keep pace with renewable energy
project buildout, projects later in the queue may have significantly higher transmission
interconnection costs or may not be able to operate at full output. This poses a real risk
caused by delay because the energy from the generation we will ultimately place in
service may be more costly or less reliable.

The Company can best manage transmission interconnection risks, first and foremost, by
continuing to proceed with the planned renewable transition now and sustaining it.
Second, we must act on good projects when they are available, including smaller utility-
scale projects like the Vandalia and Bowling Green Projects currently before the MPSC,
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which were not required to navigate the difficult and lengthy MISO generation
interconnection queue since they will connect to the distribution system. Third, we must
be flexible regarding the best renewable project acquisition approach for each specific
project — whether we use a build-transfer, development-transfer, or self-development
approach. The Company needs to maintain a renewable project pipeline with at least
twice the number of projects needed for the inevitable transition to renewable energy and
use the most appropriate acquisition approach for each project. To have a pipeline of
twice the number of projects needed for our generation transition, we need to constantly
be looking for — and acting on — good renewable projects in Missouri and surrounding
states. Without a large pipeline and a phased approach, we are likely to face delays in
project interconnection to the grid, significantly higher costs, or both, thus rendering our
generation transition less reliable and more costly than it would have been had we
obtained good project earlier in the transition process.

Although Ameren Missouri hopes that renewable technology costs will ultimately decline,
the last several years served as a reminder that cost declines are far from a guarantee.
It is tempting to point to some possible declining cost curve forecasts for wind and solar
and recommend the Company wait until such declines materialize before proceeding with
renewable development. But it is critical to remember that declines that are forecasted by
some are not certain. Waiting for costs to decline is also a risky approach, because if
those declines do not materialize customers could be exposed to higher costs for less
ideal sites later. By adding investments steadily over time, we engage in a form of "dollar
cost averaging" similar to that used in financial investing, while continuing to progress
towards a prudent energy buffer.

Financing costs are also a key risk. Investors are increasingly focused on concerted
efforts by utility companies to transition their portfolios to cleaner and more sustainable
resources as they make decisions about which companies to invest in and what kind of
return on investment they expect based on their assessment of risk. This increased focus
is expected to result in differences in cost of capital between those utilities that are making
concerted and consistent efforts to transition their portfolios and those that are not.
Deferring implementation of renewable resources may require that Ameren Missouri
invest huge amounts of capital in a short period of time, risking substantial deterioration
to our credit metrics and impairment of our ability to cost-effectively and timely finance
investments in the renewable generation we need when we need it. Staging the transition
with a steady stream of additions over several years therefore reduces the expected
financing costs associated with the renewable resources the Company needs to add.

Capturing the Value of Available Tax Credits

In 2022, Congress passed the IRA. Among its many impacts, the IRA extensively modifies
provisions of the tax code for renewable energy projects. The IRA extends both the
investment tax credit (ITC) and production tax credit (PTC), creates additional wage and
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apprenticeship requirements that projects must meet to qualify for the full ITC or PTC
value, and adds additional bonus credit amounts for domestic content and project
location. The IRA enables solar projects to utilize the PTC or the ITC (previously solar
projects could only elect the ITC) and allows taxpayers the ability to transfer tax credits
to unrelated parties for cash. Certain projects may be eligible for bonus tax credits, such
as the energy community bonus incentive, which increases the value of the ITC from 30%
to 40% or increases the PTC credit value in a given year by 1.1 times. Projects that are
located in a community with a retired coal mine or coal generating facility are eligible.

While the benefits of the IRA are significant and expected under the law to apply for
projects completed into the next decade, it is important to avoid complacency with regard
to securing these benefits for customers. Although the IRA extends available tax
incentives for renewable resources into the early 2030s, they are still not expected to be
available forever. If the Company were to wait to add renewable resources, these new
and enhanced tax benefits could be unavailable. Moreover, there is no guarantee that
Congress may not change the law in such a way that the tax credits under the IRA
become unavailable earlier than 2032. Implementing a sustained and planned transition
to renewable resources enables the Company to capture the IRA incentives and pass
them back to customers, helping maintain customer affordability while transitioning to a
cleaner generating fleet.

Weighing the Considerations Together

In accounting for the foregoing considerations and in conjunction with our rigorous risk
analysis of alternative resource plans, we conclude that a continued buildout of renewable
wind and solar resources throughout the planning horizon yields significant real and
potential benefits for our customers with limited downside. It provides us with valuable
risk mitigation regarding COz prices and other factors, and valuable flexibility in managing
the transformation of our generation portfolio.

10.2.3 Reliability Needs and New Dispatchable Generation

While renewable wind and solar resources are vitally important to meet customers' energy
needs, we also need dispatchable resources that are available on demand to partner with
those renewable resources and ensure reliable and affordable service, both now and as
we continue to transition our resource portfolio. As explained in Chapter 2, the nature of
resource planning has changed from one in which we plan for meeting the annual peak
demand (typically in the summer) with dispatchable resources that can meet energy
needs in any hour to one that is far more complex. Resource planning must account for
the need to blend non-dispatchable, intermittent energy resources like wind and solar with
the need for dispatchable capacity to ensure reliability in all hours, and it must do so for
all seasons and under the most extreme weather conditions. The need for energy
resources is discussed in section 10.2.2.
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To assess capacity needs, we must account for both the expected operation of resources
in the real world and also how those resources will be compensated in MISO's capacity
market. MISO's seasonal resource adequacy (RA) construct aims to promote reliability
and ensure fair value for resources that are available when they are needed to meet load.
In doing so, MISO has designed a process for capacity accreditation that accounts for
each generator's historical performance in each season, including the degree to which
each generator was available at time when it was needed most to ensure reliability. MISO
establishes planning reserve margin (PRM) requirements for each season that accounts
for generator performance as well as load forecast uncertainty under normal conditions.
While this framework is necessary and important for promoting reliability and fair value
for resources across the MISO footprint, it is not by itself sufficient for examining resource
adequacy needs at the utility level over all timeframes.

Capacity Positions — Operating View

To examine resource adequacy needs more rigorously, Ameren Missouri has used what
it has learned about reliability needs from its work with Astrapé Consulting, from trends in
the industry, and from the operation of its own units in MISO under real operating
constraints such as those imposed by the Climate and Equitable Jobs Act (CEJA) in
lllinois. We have done this by also examining capacity needs under what we call an
"Operating View." This view accounts for the real-world constraints like those of CEJA
and is defined by the following characteristics:

e Most lllinois CTGs are limited to a short period of operation (rolling 12 months)
and/or emergencies; unit capacity is therefore set to zero — Units in this category
are Pinckneyville Units 5-8, Venice Units 2-4, and all units at the Goose Creek,
Racoon Creek, and Kinmundy Energy Centers.

e All gas-only CTGs are subject to fuel availability constraints during cold weather,
including at time of normal winter peak demand; gas-only CTG unit capacity is
therefore set to zero for winter capacity position — Units in this category are
Pinckneyville 1-4, Venice Unit 5, and all units at the Audrain Energy Center.

e Wind, solar and storage set to ELCC values (current MISO transitioning to
calculated ELCC)?

e All other units set to full unit capability by season based on Ameren Missouri's most
recent assessment of monthly unit capabilities.®

9 See discussion of wind and solar capacity credits in Chapter 2.
0 Monthly unit capabilities are reviewed and revised annually based on unit testing and operation.
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e Planning reserve margin requirement set to output of largest unit (Callaway) —
Approximately 1,200 MW, which corresponds to ~17% of summer peak demand
and ~20% of winter peak demand.

It should be noted that MISO's new seasonal construct, which took effect with the 2023-
2024 planning year, results in an interdependent set of unit accreditations and planning
reserve margins. As a result, the planning reserve margins determined by MISO for use
in its seasonal capacity construct cannot be applied in the Operating View described here.
As a reasonableness check, it is useful to compare the planning reserve margin
requirements for the Operating View describes above with historical planning reserve
margin requirements based on an installed capacity (ICAP) view, which similarly uses
unit capabilities unadjusted for availability. The ICAP-based planning reserve margin
requirements used by Ameren Missouri, and previously set by MISO under its annual RA
construct, were typically in the range of 15-20%. The planning reserve margin
requirements for the Operating View are comparable to this historical range.

Using the Operating View described above, Ameren Missouri has examined the capacity
position for its PRP as well as variations from the PRP to assess the contribution of certain
resource additions. These variations include the following and correspond to the
subsequent figures as noted:

e Winter operating view capacity position with no new simple cycle generation,
batteries or non-RES renewables — Figure 10.6

e Winter operating view capacity position for the PRP — Figure 10.7

e Summer operating view capacity position with no new solar resources beyond
those for which the Company has received a CCN (i.e., the Boomtown and Huck
Finn projects) — Figure 10.8

e Summer operating view capacity positions for the PRP — Figure 10.9

2023 Integrated Resource Plan Page 25
Schedule MM-S14



Ameren Missouri 10. Strategy Selection

Figure 10.6 Winter Operating View Capacity Position Without New Simple Cycle,
Batteries, or Non-RES Renewables
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Figure 10.7 Winter Operating View Capacity Position — Preferred Resource Plan
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Figure 10.6 shows that without new simple cycle generation, batteries and non-RES
renewables, Ameren Missouri would be roughly 1,000 MW short of its PRM in most years
and roughly 2,000 MW short for the three years following the retirement of the first two
units at Labadie Energy Center. Including the simple cycle generator, batteries, and
planned wind and solar resources in the PRP results in Ameren Missouri achieving its
PRM in all years starting in 2029, with only a slight shortfall in 2028 following the addition
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of the new simple cycle generation. For the years 2025-2027, Ameren Missouri expects
to be dependent on MISO to meet demand and/or the ability to operate CTG units in
lllinois under emergency conditions.

Figure 10.8 shows Ameren Missouri's summer capacity position without new solar
resources beyond those for which it has received a CCN, and Figure 10.9 shows Ameren
Missouri's summer capacity position with additional new solar resources. Figure 10.9
shows how near-term capacity needs are reduced with the addition of additional new solar
projects, such as those for which the Company is currently seeking CCNs, particularly in
2027. As with the winter capacity position shown in Figure 10.7, Ameren Missouri expects
to be dependent on MISO to meet some of its near term needs and/or the ability to operate
CTG units in lllinois under emergency conditions.

Figure 10.8 Summer Operating View Capacity Position With No Additional Solar
Summer Capacity Position - Operating view (MW)
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Figure 10.9 Summer Operating View Capacity Position — Preferred Resource Plan
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Capacity Positions — MISO Resource Adequacy View with Extreme Weather!!

In addition to the Operating View capacity positions shown above, Ameren Missouri has
also examined its capacity position under MISO's seasonal construct and under extreme
weather conditions. For convenience, and to distinguish this view from the Operating
View, we refer to this as the "MISO RA View." The MISO RA View is characterized by the
following:

e All units reflected at MISO seasonal accredited capacity (SAC) values
e Planning reserve margins set to MISO seasonal values'?

e Assessment with extreme weather assumes limited use units (i.e., lllinois CTGs)
are available for emergencies only

e Extreme weather reflects incremental peak demand of 600 MW in winter and 800
MW in summer based on recent extreme weather events'3

Using the MISO RA View described above, Ameren Missouri has examined the capacity
position for its PRP as well as variations from the PRP to assess the contribution of certain

120 CSR 4240-22.070(1)(D); 20 CSR 4240-22.030(8)(B)

2 See Chapter 2 for a full discussion of seasonal PRM requirements.

3 Summer peak load addition of 800 MW based on approximate midpoint of values calculated and
presented in the extreme weather sensitivity analysis in Chapter 3. Winter peak load addition of 600 MW
based on approximate increase in peak demand above normal peak experienced during winter storm Elliott
in December 2022.
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resource additions. These variations include the following and correspond to the
subsequent figures as noted:

¢ Winter capacity position with no new simple cycle generation, batteries or non-
RES renewables — Figure 10.10

e Winter capacity position for the PRP — Figure 10.11

e Summer capacity position with no new solar resources beyond those for which
the Company has received a CCN (i.e., the Boomtown and Huck Finn projects) —
Figure 10.12

e Summer capacity positions for the PRP — Figure 10.13

Figure 10.10 Winter MISO RA View Capacity Position Without New Simple Cycle,
Batteries, or Non-RES Renewables
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Figure 10.11 Winter MISO RA View Capacity Position — Preferred Resource Plan
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Under extreme weather conditions, the MISO RA view for winter shows a capacity
shortfall in all years absent the simple cycle generation, batteries and non-RES renewable
additions included in the PRP, as shown in Figure 10.10. With those resources, as shown
in Figure 10.11, Ameren Missouri expects to have sufficient resources in most years
beginning in 2029, with a slight deficit in 2028 and relatively small deficits beyond 2036,
following the retirement of the first two units at the Labadie Energy Center. Ameren
Missouri could be dependent on MISO for capacity under extreme weather conditions
between now and 2027.

Figure 10.12 shows that Ameren Missouri expects a relatively small capacity deficit in the
summer under extreme weather conditions in 2024 and 2026 in the absence of additional
solar resources. Figure 10.13 shows that this near-term deficit is resolved by the inclusion
of additional solar resources, including those for which the Company is currently seeking
CCNs.

Page 30 2023 Integrated Resource Plan
Schedule MM-S14



10. Strategy Selection Ameren Missouri

Figure 10.12 Summer MISO RA View Capacity Position With No Additional Solar
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Figure 10.13 Summer MISO RA View Capacity Position — Preferred Resource Plan
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Additional Reliability Analysis

As discussed previously, Ameren Missouri will need new dispatchable resources that can
produce at any hour to partner with new renewable resources and other dispatchable
resources in Ameren Missouri's fleet to ensure reliable energy for customer. Wind and
solar resources are not dispatchable. Batteries can provide dispatchability over short
periods, but they need to be charged, and therefore their value on the grid is determined
by finding an optimal charging and discharging cycle over time. Gas-fired resources, on
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the other hand, can generate on demand in any given hour and ensure reliability of the
overall portfolio in a way that renewables and storage alone cannot.

To illustrate this, the Company used Astrapé Consulting to analyze three different
portfolios at or near the end of the Company's 20-year planning horizon. In each of these
portfolios, all of Ameren Missouri's existing coal-fired resources are assumed to have
been retired. One portfolio (marked as Case 2 in Table 10.3 below) reflects renewable
resources included in the Company's PRP. Case 1 shows an alternative portfolio in which
no further renewables (or battery storage) are added beyond the Company's existing and
approved wind and solar resources (including the Huck Finn and Boomtown solar
projects). That portfolio shows the need for 1,800 MW of additional natural gas-fired
generation to achieve the same level of reliability, shown in terms of the Loss of Load
Expectation (LOLE) — 0.04 in both cases. Case 3 shows an alternative portfolio in which
no new gas resources are added. Case 3 includes a combination of wind (7,400 MW),
solar (6,500 MW), and battery storage (4,000 MW) to attempt to achieve the same LOLE
as Case 2. As the table shows, this still falls short from a reliability perspective, with an
LOLE of 0.14. Further increments of wind, solar, and storage could be added to achieve
the 0.04 LOLE achieved by Cases 1 and 2 but would simply result in even higher (and
more unrealistic) levels of such resources. As discussed previously in this chapter, there
are significant, but not insurmountable, challenges to implementing the renewable
resources in the Company's PRP. To attempt to pursue the levels of renewable resources
and battery storage shown in Case 3 would simply not be realistic, and even if they were
available, it would require a much quicker pace of implementation in the near term than
what the Company is currently seeking to execute.

Cases 4-7 show portfolios with and without further renewable resources under the PRP
in 2026 and 2031, which each follow the retirement of significant coal-fired generation —
Rush Island by 2025 and Sioux by 2030.'* Cases 4 and 6 shown years 2026 and 2031,
respectively, including the renewable additions in the PRP, and cases 5 and 7 show those
same years, respectively, without renewable additions beyond those already approved.
Differences from the PRP are highlighted in green.

4 Note that this analysis was completed prior to the final selection of the Company's PRP.
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Table 10.3 Astrapé Reliability Analysis Results

| VYear | 2043 | 2043 | 2043 | 2026 | 2026 [ 2031 [ 2031
2 3 4 5 6 7

Case 1

Rush Island - - - - - - -

Sioux - - - 974 974 - -

Battery Storage - 800 4000 = - - -

CCGT 4200 2400 - - - 1200 1200
Labadie - - - 2372 2372 2372 2372
CT Gas 788 788 - 2711 2711 2058 2058
DR 704 704 704 704 704 704 704
Hydro 370 370 370 370 370 370 370
Nuclear 1236 1236 1236 1236 1236 1236 1236
PSH 440 440 440 440 440 440 440
Purchases 2200 2200 2200 2200 2200 2200 2200
Solar 350 2700 6500 900 350 1800 350
Wind 400 2400 7400 400 400 1400 400
LOLE 0.04 0.04 0.14 0.09 0.13 0.01 0.08

For 2026, the addition of 550 MW of solar resources, which is the total combined capacity
of the solar projects currently before the MPSC, results in an improvement in LOLE from
0.13 (Case 5) to 0.09 (Case 4). For 2031, the addition of 1,450 MW of solar and 1,000
MW of wind resources results in an improvement in LOLE from 0.08 (Case 7) to 0.01
(Case 6). While renewable resources are intermittent and alone cannot provide all the
necessary capacity to ensure a reliable system, they are integral to meeting reliability
needs throughout the near, intermediate, and long term in partnership with existing and
new dispatchable resources in the Company's fleet.

Hourly Energy Contribution of Renewable Resources

In addition to the annual energy analysis described previously in this chapter, Ameren
Missouri has analyzed hourly energy needs and expected generation during key times of
the year, which highlights the value of the Company's renewable additions in meeting
customer energy needs.' This was done by taking the Company's 2023 IRP load
forecasts and showing an explicit build-up of energy resources compared to the load.

5 More granular hourly and sub-hourly analysis is among the recommendations made by NERC in its 2022
Long-term Reliability Assessment, as discussed in Chapter 2.
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Specific time periods were evaluated, including summer and winter peak conditions, for
several key timeframes during the 20-year planning horizon.

The hourly analysis shows that renewable resources are expected to contribute
significantly to meeting customer energy needs in the short-, intermediate- and long-term
and that the Company's planned solar projects in particular are valuable in meeting
customer energy needs in the near term, especially during the summer. The importance
of the value provided by the solar projects in the near term is further heightened by the
CSAPR rule changes affecting coal generation during the summer months and proposed
rules regulating CO2 emissions.

Figure 10.14 shows peak day energy resources and load for July 5, 2026. The solar
resources, shown in yellow on the chart, are contributing energy production primarily
during the peak period, while wind resources, shown in green generate primarily in the
off-peak period. Figure 10.15 shows a similar view for December 23, 2026. This shows
much higher production from wind resources in winter than in summer, and primarily in
the early morning hours, while solar resource still generate during the middle of the day.
Note that in both summer and winter, there is still a need for other energy to meet load,
as is the case in the annual energy positions discussed previously. This could be met by
a combination of resources, including peaking resources in the Company's fleet and other
available resources within MISO and the broader market.
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Figure 10.14 Summer Peak Day Energy — PRP 2026
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Figure 10.15 Winter Peak Day Energy — PRP 2026
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Figures 10.16 and 10.17 similarly show the summer and winter, respectively, energy
production and load for the same days in 2033, following the retirement of Sioux Energy
Center, the addition of 1,200 MW of combined cycle gas generation and renewable
additions that bring total wind generating capacity to 2,100 MW and total solar generating
capacity to 2,200 MW. These charts show the higher contribution of solar during the
summer and wind during the winter, while also showing that both provide generation
during both seasons. The charts also demonstrate the important role of new dispatchable
generation in meeting customer energy needs when total wind and solar generation are
lower.
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Figure 10.16 Summer Peak Day Energy — PRP 2033
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Figure 10.17 Winter Peak Day Energy — PRP 2033

2000 1

3000

000
6000
s000 | [
=
=
4000
3000
2000 -
1000
0l
Callaway Labadie 1 Labadie 2 Labadie 3
Labadie 4 B Osage s Keokuk Taum Sauk 1
Taum Sauk 2 s Wind Solar s Sioux 1
B Sioux 2 “ Combined Cycle e AMO Load

Following the retirement of two Labadie units in 2036, renewable additions bring total
wind and solar generating capacity to 5,400 MW. The charts in Figures 10.18 and 10.19
again show summer and winter peak days, respectively, and the generation needed to
serve load in 2040, following the addition of 1,200 MW of clean dispatchable generation.'®
Once again, these charts show the important role of renewable resources in producing
energy to meet load and the role of dispatchable resources to partner with renewables
and ensure reliability in all hours.

6 For analysis purposes, the clean dispatchable resource is modeled as combined cycle gas. However,
the Company plans to make the decision in the future as to exactly what type of clean dispatchable
generation is ultimately deployed.
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Figure 10.18 Summer Peak Day Energy — PRP 2040
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Figure 10.19 Winter Peak Day Energy — PRP 2040
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10.2.4 DSM Portfolio Considerations

The continued transition from our old fleet to our new fleet has placed an even greater
emphasis on the potential role of demand-side resources, which compete directly with
supply-side resources in the alternative plans described and analyzed in Chapter 9. We
have seen the gap between the costs of the RAP and MAP portfolios increase in terms
of the cost per kWh saved. As a result, the incremental cost of the MAP portfolio does not
result in savings from the deferral of supply side resources that justify this cost, as
evidenced by our PVRR analysis. At the same time, achievement of energy savings at
levels less than that reflected in the RAP portfolio give rise to the need for more supply
side resource additions, also resulting in higher costs for customers. For these reasons,
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the Company believes it is appropriate to continue to target energy and demand savings
based on the RAP portfolio.

In addition to its traditional evaluation of demand side programs, the Company also
evaluated the potential for additional load flexibility, as described in Chapter 8. While
inclusion of this potential (see Plan R in Chapter 9) results in higher PVRR, it may still
prove to be a useful contingency option for meeting reliability needs, particularly in the
winter. The Company will continue to evaluate the potential for additional load flexibility.

Pursuing the Policy Goal of MEEIA

The stated goal of MEEIA is to achieve all cost-effective demand-side savings by aligning
utility incentives with helping customers to use energy more efficiently. Ameren Missouri
has demonstrated its commitment to pursuing this goal by implementing the largest utility
energy efficiency program in Missouri history. And while we believe this is a goal worth
pursuing, it cannot be quantified with any degree of accuracy for the next twenty years.
Rather, it is a goal that will constantly be shaped and reshaped through continuous
implementation, evaluation, research, testing and readjustment.

As noted in Chapter 8, Ameren Missouri has conducted a DSM Potential Study, prepared
by a nationally recognized independent contractor team. The primary objective of the
study was to assess and understand the long-term technical, economic, and achievable
potential for all Ameren Missouri customer segments. Assuming regulatory treatment that
reflects the requirements of MEEIA, RAP represents all cost-effective energy efficiency
because, by definition, it represents a forecast of likely customer behavior under realistic
program design and implementation.

10.3 Preferred Plan Selection'”

In selecting its Preferred Resource Plan, Ameren Missouri decision makers'® relied on
the planning objectives discussed earlier in this chapter and the considerations reflected
in the scoring and comparison of alternative plans highlighted in the previous sections.
As was noted previously, the Top Tier plans identified through scoring include the RAP
DSM portfolio, a significant expansion of renewable and storage resources, and the
addition of dispatchable resources in the selection of the preferred resource plan.

1720 CSR 4240-22.010(2)(C); 20 CSR 4240-22.010(2)(C)1; 20 CSR 4240-22.010(2)(C)2

20 CSR 4240-22.010(2)(C)3; 20 CSR 4240-22.060(3)(A)5; 20 CSR 4240-22.070(1); 20 CSR 4240-
22.070(1)(A) through (D)

8 Names, titles and roles of decision makers are provided in Appendix B.
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Figure 10.20 Comparison of Top Tier Plans
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Plan C — Sioux Retired 2032, Clean Dispatchable (CC-CCS)
2040/2043

Plan A — Sioux Retired 2030; Clean Dispatchable (CC-CCS)
2040/2043

Plan B — Sioux Retired 2028; Clean Dispatchable (CC-CCS)
2040/2043

Plan R — Sioux Retired 2032; Clean Dispatchable
2040/2043; Additional Load Flexibility

Plan M — Sioux Retired 2032; Simple Cycle 2040; Clean
Dispatchable 2043

Plan L — Sioux Retired 2032; Pumped Hydro 2040; Clean
Dispatchable 2043

Plan O — Sioux Retired 2032; Labadie Retired 2039; Clean
Dispatchable 2040x2

Plan P — Sioux Retired 2032; Labadie Retired 2036; Clean
Dispatchable 2037/2039
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To facilitate the selection of the preferred plan, an additional assessment was made of
the top tier resource plans. Figure 10.20 presents the comparison of the top tier plans
based on further assessment of Ameren Missouri's planning objectives. By isolating the
top tier plans, we can assess their relative advantages with more specificity. This also
means that the ratings applied in the scorecard in Table 10.2 do not constrain this
comparison. Following is a description of the consideration of each planning objective for
the top tier plans.

PVRR - Figure 10.21 summarizes the PVRR results for the top tier plans by CO2 price
scenario and for the probability weighted average. Based on these results, Plans M and
L were rated as having a relative advantage compared to the other plans. Plans O and P
were rated as having a relative disadvantage. All other plans were rated as having no
relative advantage or disadvantage.

Page 42 2023 Integrated Resource Plan
Schedule MM-S14



10. Strategy Selection Ameren Missouri

Figure 10.21 Results for Top Tier Plans™®
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Customer Satisfaction — Plans B and P were judged to have a relative disadvantage
due to risks to the accelerated need for gas-fired generation and risks to reliability if new
generation is delayed. Plan P also reduces flexibility to take advantage of new clean
resource technology development. The other plans were judged to have no relative
advantage or disadvantage. While Plan A also results in a slight acceleration of coal
generation retirement (i.e., Sioux Energy Center), the risks to reliability are not elevated
as with Plan B.

Financial and Regulatory — Plans A, B, and P were judged to have a relative
disadvantage given the acceleration of retirement for coal-fired energy centers and the
resultant accelerated need for gas-fired generation. The potential implications of EPA's
proposed rule for greenhouse gas emissions under Section 111 of the Clean Air Act
weighs significantly in the consideration of regulatory risk since they affect not only coal-
fired generation, but also new gas-fired generation. Should the proposed rule take effect
in a form other than that proposed, or not take effect at all, this risk would be reconsidered.
Plan O was judged to have no relative advantage or disadvantage. While Plan O carries
regulatory risk associated with the licensing and permitting of new pumped hydro
generation, the risk is far enough in the future as to not constitute a relative disadvantage.
Should policy changes reduce the regulatory risk associated with licensing and permitting
new pumped hydro generation, this risk would be reconsidered. Plan L was judged to
have no relative advantage or disadvantage. Like Plans A, B, and P, Plan L carries some
risk associated with accelerating gas-fired generation. However, this risk is far enough in

19 Plans include RAP-level DSM unless otherwise noted.
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the future so as not to constitute a relative disadvantage. All other plans were judged to
have no relative advantage or disadvantage.

Portfolio Transition — Plans L and M were judged to have no relative advantage or
disadvantage since the alternative resources that differentiate them — simple cycle gas
and pumped hydro — would not be expected to provide replacement energy for retiring
coal. This could also result in the need to retain remaining coal-fired generation and/or
operating coal and gas-fired generation at higher levels to meet energy needs. Because
this risk is far in the future, this did not result in a finding that they exhibited a relative
disadvantage. All other plans were judged to have a relative advantage in that they result
in significant energy transition. It should be noted that changes in technology and other
factors may diminish the relative advantages of various resources in the period 2040 and
beyond. Ameren Missouri will continue to monitor such developments as part of its
ongoing planning process.

Economic Development — Plan L was judged to have a relative advantage based on the
jobs associated with pumped hydro resource construction. Plans B, O and P were judged
to have a relative disadvantage based on the earlier elimination of jobs at coal-fired
energy centers. Plan M was also judged to have a relative disadvantage due to the
reduced labor intensity of simple cycle gas. All other plans were judged to have no relative
advantage or disadvantage.

Along with these objectives, we have considered the costs and benefits of the specific
components that define an integrated resource plan. These include consideration of DSM
programs, the addition of renewable energy resources, and the retirement of existing
generation resources, particularly coal-fired generation. These components define the
transformation of our portfolio that we believe best achieves and balances the objectives
discussed above.

DSM Portfolio — Including energy efficiency and demand response based on RAP DSM
potential in our preferred resource plan allows us to continue to offer highly cost-effective
programs to customers at a reasonably aggressive level of annual spending while also
allowing the potential for increased savings if our experience and expectations indicate
they could be achieved in a cost-effective manner. Identifying such opportunities will
depend on the results of program implementation and periodic updates of our market
research.

Renewable Resources — One of Ameren Missouri’s planning objectives is to transition
our generation portfolio to one that is cleaner and more fuel diverse in a responsible
fashion. For the reasons set forth in this chapter, we believe that the appropriate course
of action is to continue the transition to greater levels of renewable energy today in a
sustained and controlled manner. Doing so will address both near-term and long-term
risks and ensure flexibility in the face of uncertainty and changing conditions. These could
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include changes in environmental regulations, coal generation economics, and changes
in policy that require or can be satisfied by the addition of renewable energy resources.

Coal Retirements and Replacements — We evaluated various alternatives for earlier
retirement of coal-fired generation as well as a delay of the retirement of Sioux Energy
Center. Delaying the retirement of Sioux Energy Center to 2032 yields benefits in terms
of customer costs while also addressing risks associated with potential policy changes
and changes in market conditions that affect not only coal generation economics but also
the economics and risk associated with replacement gas-fired generation. In particular,
EPA's proposed GHG rule introduces risks associated with new gas fired generation,
particularly non-peaking gas-fired generation. Making these changes now will ensure we
can address recovery of the cost of these investments in way that is consistent with our
objective to ensure affordability.

Based on our consideration of all these objectives and factors and consideration of the
results of our thorough analysis of a wide range of options, we have selected Plan C as
our preferred resource plan. Figure 10.22 shows the major resource additions and
retirements defined by Plan C.

Figure 10.22 Preferred Resource Plan
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10.4 Contingency Planning?®

Because any assumptions about the future are subject to change, we must be prepared
for changing circumstances by evaluating such potential circumstances and options for
providing safe, reliable, cost-effective and environmentally responsible service to our
customers. We have identified several cases which could significantly impact the
performance of our preferred resource plan.

10.4.1 DSM Cost Recovery and Incentives

As stated previously, MEEIA provides for cost recovery and incentives for utility-
sponsored demand-side programs to align utility incentives with helping customers to use

20 20 CSR 4240-22.070(4)
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energy more efficiently. In September 2023, the MPSC approved the third one-year
extension of our third cycle of MEEIA programs and supporting cost recovery, and
incentives. Our preferred resource plan is based on the expectation that supporting cost
recovery and incentives will continue to be approved in the future. If such alignment is not
achieved, it may be necessary for Ameren Missouri to change its preferred resource plan.
We have therefore included a contingency plan, Plan W, for this circumstance.

Ameren Missouri expects to file an amended multi-year MEEIA 4 application with the
MPSC for approval of a new portfolio of demand-side programs that would become
effective starting in 2025. Costs are expected to be recovered through our Rider Energy
Efficiency Investment Charge (Rider EEIC). In our request, we will also seek recovery of
costs associated with the so-called “throughput disincentive.”

In addition to recovery of program costs and addressing the throughput disincentive,
MEEIA also mandates that utilities be provided with timely earnings opportunities that
serve to make investments in demand-side resources equivalent to investments in
supply-side resources. Ameren Missouri will seek such incentives in its upcoming MEEIA
filing.

10.4.2 Renewable Subscription Program

Our preferred plan includes our Renewable Solutions Program to offer commercial and
industrial customers and communities the means by which they can source more of their
electric energy needs from renewable resources. While further resources have not been
designated for this program, some planned resources may be designated for the program
in the future depending on customer demand and project economics.

10.5 Resource Acquisition Strategy?’

Our resource acquisition strategy has three main components. First is the Preferred
Resource Plan, which is discussed in more detail in Section 10.5.1. The second
component of the resource acquisition strategy is contingency planning. Figure 10.23
shows the contingency options the Company has considered and the events that could
lead to a change in our preferred plan. The final component of the resource acquisition
strategy is the implementation plan, which includes details of major actions over the next
three years, 2024-2026.

2120 CSR 4240-22.070(1); 20 CSR 4240-22.070(1)(A) through (D); 20 CSR 4240-22.070(2);
20 CSR 4240-22.070(4); 20 CSR 4240-22.070(4)(A) through (C);
20 CSR 4240-22.070(7); 20 CSR 4240-22.070(7)(A) through (C)
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Figure 10.23 Contingency Options
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10.5.1 Preferred Plan

As discussed in Section 10.3, our Preferred Resource Plan includes energy efficiency
programs based on the RAP portfolio potential discussed in Chapter 8, 4,700 MW of wind
and solar generation by 2036, 800 MW of battery storage by 2035, retirement of the
Fairgrounds, Mexico, Moberly, Moreau and Venice Energy Centers by the end of 2029,
retirement of Rush Island Energy Center by the end of 2024, retirement of Sioux Energy
Center by the end of 2032, retirement of two of the four units at Labadie Energy Center
by the end of 2036, retirement of the remaining CTG energy centers in lllinois by the end
of 2039, and retirement of the remaining two units at Labadie Energy Center at the end
of 2042. It also includes the addition of 800 MW of simple cycle gas generation by the
end of 2027, 1,200 MW of combined cycle gas generation by the end of 2032, and 1,200
MW of clean dispatchable resources in each of 2040 and 2043.

Demand-Side Resources

The preferred plan includes energy efficiency and demand response programs based on
the RAP portfolio potential discussed in Chapter 8. Program spending for the 20-year
planning horizon (after the current cycle of MEEIA programs) is approximately $2.5 billion.
Cumulative peak demand reductions approaching 1,600 MW by 2043 (not including
planning reserve margin), and cumulative annual energy savings (at the customer meter)
over 4.1 million MWh.

Renewables and Storage

We are continuing a transformation of our generation portfolio, and one of the key
components of that transition is the continued significant expansion of renewable wind
and solar generation resources, with a total of 4,700 MW of new wind and solar generation
by 2036 and 2,800MW by 2030, and the addition of 400 MW of battery storage by 2030
and another 400 MW by 2034. As discussed earlier in this chapter, these renewable
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energy resources will be necessary to ensure the energy supply that our customers need
and do so in a way that is environmentally responsible and ensures affordability for our
customers. Battery storage resources, along with other dispatchable resources in our
fleet, will partner with these renewable resources to ensure reliable energy supply during
and after the transition of our portfolio.

Supply-Side Resources

The Preferred Resource Plan calls for the retirement of Rush Island by the end of 2024,
retirement of Sioux Energy Center by the end of 2032, retirement of two of the four units
at Labadie Energy Center by the end of 2036, and retirement of the remaining units at
Labadie Energy Center by the end of 2042. It also calls for the retirement of four older oil-
fired CTGs and the gas-fired Venice Energy Center by the end of 2029 and the remaining
lllinois gas-fired units at the Goose Creek, Racoon Creek, Pinckneyville and Kinmundy
Energy Centers by the end of 2039. To ensure sufficient dispatchable resources to
partner with the above-mentioned renewable and storage resources, we also plan to add
800 MW of gas-fired simple cycle combustion turbine generation by the end of 2027,
1,200 MW of gas-fired combined cycle generation by the end of 2032, and 1,200 MW of
additional clean dispatchable generation in each of 2040 and 2043.

10.5.2 Contingency Plans??

Figure 10.5 presents our key contingency options. In the event that Ameren Missouri’s
interests are not aligned with helping customers use energy more efficiently, as required
by MEEIA, we have included a contingency option that reflects a discontinuation of
demand side programs after our current MEEIA cycle programs expire. The contingency
option therefore also includes the installation of an additional 1,200 MW of combined
cycle gas generation in 2028 and another 1,200 MW of clean dispatchable generation in
2043. Should the EPA's current proposed regulation of COz2 take effect in a different form
or not take effect at all, the Company may reevaluate the timing of the retirement of its
Sioux Energy Center and the planned addition of combined cycle gas replacement
generation. Should the development of clean dispatchable resource technologies
advance more quickly or result in resource options that provide a more favorable
combination of reliability and affordability, Ameren Missouri will reevaluate its planned
generation additions. This could also include further consideration of simple cycle gas
generation and/or pumped hydro energy storage resource, which scored well in our
assessment of alternative plans. Should additional resources be needed for ensuring
reliability, the Company will reassess the role of additional load flexibility resources.

2220 CSR 4240-22.070(4)
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10.5.3 Expected Value of Better Information

After selecting the preferred plan, Ameren Missouri conducted an expected value of better
information (EVBI) analysis to assess the performance of its preferred resource plan
under the range of values defined for the critical uncertain factors and to inform its on-
going research and implementation activities. Table 10.4 displays the results of the EVBI
analysis as measured by PVRR. Under most critical uncertain factor values, the preferred
plan results in the lowest PVRR. Plan M results in the lowest PVRR under certain values
for critical uncertain factors — low COz2 prices, low or base gas prices, and high project
costs. Because the difference between the preferred plan and Plan M is the addition of
simple cycle gas in 2040 instead of the placeholder clean dispatchable resource, incurring
additional expenditures for the better information needed is not expected to resolve that
choice. Instead, we have time to monitor conditions and engage in continued planning
analysis until a decision must be made. For all other values of critical uncertain factors,
Plan T results in the lowest PVRR. For the reasons discussed in Section 10.3, Plan T is
not considered to be a feasible or desirable path. As a result, procuring better information,
regardless of the cost, would not bear on plan selection.
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Table 10.4 EVBI Analysis Results

PVRR Carbon Price Natural Gas Price Load Growth Project Cost
Alternative Resource Plans Without
Better

Info Low Base High Low Base High Low Base High Low Base High

A |Sioux Retired 2030 82,002 | 81,799 81,953 82,241 | 81,358 81,821 82,388 | 80,603 82,040 83,286 | 80,434 81,922 84,209
B [Sioux Retired 2028 82,003 | 81,839 81,955 82,215 | 81,341 81,810 82,409 | 80,604 82,041 83,287 | 80,416 81,923 84,226
C |RAP - Renewable Expansion 81,985 | 81,748 81,937 82,243 | 81,353 81,814 82,356 | 80,586 82,023 83,269 | 80,434 81,905 84,178
D |Labadie SCR 82,668 | 82,426 82,619 82,931 | 82,041 82,499 83,037 | 81,269 82,707 83,953 | 81,008 82,581 85,025
E |MAP 82,680 | 82,541 82,633 82,879 | 82,027 82,512 83,054 | 81,281 82,719 83,965 | 81,129 82,600 84,873
F |RAP-RES Compliance 83,807 | 83,344 83,711 84,314 | 82,537 83,439 84,583 | 82,407 83,845 85,091 | 82,129 83,724 86,147
G |MAP-RES Compliance 84,087 | 83,657 84,023 84,499 | 82,861 83,750 84,815 (82,688 84,125 85,371 | 82,514 83,991 86,429
H |MAP LF-RES Compliance 82,080 | 81,352 81,933 82,870 | 80,960 81,791 82,721 | 80,681 82,118 83,364 | 80,814 82,012 83,891
I |No Additional DSM 86,656 | 86,718 86,690 86,537 | 85,707 86,344 87,283 | 85,257 86,694 87,940 | 84,487 86,543 89,725
J  |No Additional DSM-RES Compliance | 87,002 | 86,618 86,972 87,305 | 85,573 86,554 87,919 | 85,603 87,041 88,286 | 84,961 86,891 89,932
K |Renewables for Capacity Need 82,721 | 82,248 82,658 83,157 | 81,894 82,516 83,184 | 81,322 82,759 84,005 | 81,178 82,634 84,964
L |Pumped Hydro w/ MAP LF 81,238 | 80,819 81,118 81,778 | 80,648 81,100 81,559 | 79,839 81,277 82,522 | 79,803 81,181 83,135
M |SC 80,907 | 80,448 80,777 81,493 | 80,296 80,756 81,248 | 79,508 80,945 82,191 | 79,507 80,849 82,768
N |SMRw/RAP LF 84,840 | 84,584 84,775 85148 | 84,442 84,762 85,037 | 83,440 84,878 86,124 | 82,784 84,714 87,903
O |Labadie 2039 82,356 | 82,226 82,331 82,495 | 81,693 82,167 82,759 | 80,957 82,394 83,640 | 80,759 82,271 84,634
P |Labadie 2036 82,848 | 82,853 82,852 82,837 | 82,137 82,633 83,294 | 81,449 82,886 84,132 | 81,199 82,757 85,226
Q |Labadie 2031 83,758 | 83,985 83,767 83,599 | 82,923 83,468 84,330 | 82,359 83,796 85,042 | 81,978 83,689 86,093
R |RAPLF 82,067 | 81,834 82,016 82,331 | 81,421 81,894 82,445 (80,668 82,106 83,352 | 80,516 81,987 84,260
S |MAPLF 82,813 | 82,679 82,760 83,020 | 82,136 82,641 83,197 | 81,414 82,851 84,097 | 81,262 82,733 85,006
T |AllRenewables 80,808 | 80,816 80,767 80,901 | 80,945 80,953 80,592 | 79,409 80,846 82,092 | 78,895 80,708 83,516
U |SCinstead of First CC 82,020 | 81,507 81,892 82,635 | 81,404 81,887 82,341 | 80,621 82,058 83,304 | 80,367 81,907 84,576
V |CCSon1stCC 82,963 | 82,725 82,916 83,219 | 82,336 82,794 83,331 | 81,564 83,001 84,247 | 81,254 82,869 85,430
W |RAP 80% 83,749 | 83,680 83,756 83,773 | 83,008 83,534 84,202 | 82,350 83,787 85,033 | 81,967 83,648 86,340
Minimum PVRR among plans 80,448 80,767 80,901 | 80,296 80,756 80,592 | 79,409 80,846 82,092 | 78,895 80,708 82,768

Plan with Minimum PVRR M T T M M T T T T T T M
Subjective Probability 15% 60% 25% 10% 50% 40% 20% 60% 20% 10% 80% 10%
Expected Value of Better Info 1,300 1,170 1,342 | 1,057 1,059 1,764 | 1,177 1,177 1177 | 1,539 1,196 1,410
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10.5.4 Implementation Plan®?

As mentioned earlier, the implementation plan outlines the major activities to be
completed during the next three years, 2024-2026. Below is a description of those major
activities.

Demand-Side Resources Implementation

Ameren Missouri continues to implement its third cycle of approved MEEIA programs,
which run through 2024. Ameren Missouri expects to file an updated multi-year MEEIA 4
application with the MPSC in the first quarter 2024 for approval of demand-side programs
and associated cost recovery and incentive mechanisms to be implemented beginning in
2025. Such a proposal will be consistent with the preferred resource plan which includes
the RAP portfolio.

Renewables

Our preferred resource plan includes the addition of 2,800 MW of new wind and solar
generation by the end of 2030. Ameren Missouri will be engaging in activities during the
implementation period to support the development of the new wind and solar generation,
including bid solicitation, contractor selection, applying for certificates of convenience and
necessity, and construction. A new request for proposal process for wind resources will
be initiated by the first quarter of 2024. CCN applications are currently before the MPSC
for four solar projects totaling 550 MW. Additional solar project CCN applications are
expected to be filed with the MPSC in the second quarter of 2024. Concurrently, Ameren
Missouri continues with implementation of the Huck Finn solar project to satisfy RES
requirements and the Boomtown solar project to support the Company's Renewable
Solutions program, with each resource also contributing to meeting the Company's
energy and capacity needs apart from the RES or the Renewable Solutions Program.
Both projects were granted CCNs by the MPSC earlier in 2023, and the Renewable
Solutions program was approved in that same timeframe.

New Simple Cycle Gas Generation

Our preferred resource plan includes the addition of 800 MW of simple cycle CTG
generation with dual fuel (natural gas and oil) capability by the end of 2027 to provide
periodic generation during times of peak demand or when wind and solar generation are
diminished. The Company will be taking steps to implement this new dispatchable
resource starting in 2023 and over the next few years. These include site selection,
permitting, engineering, and procurement, as well as steps to secure interconnection
within MISO. The Company expects to seek approval by the MPSC for a CCN for this
resource sometime in 2024.

23 20 CSR 4240-22.070(6); 20 CSR 4240-22.070(6)(A) through (D)
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New Combined Cycle Gas Generation

Our preferred resource plan also includes the addition of 1,200 MW of natural gas-fired
combined cycle generation by the end of 2032 to replace the existing coal-fired generation
at the Sioux Energy Center. The Company will begin taking steps to implement this new
dispatchable resource over the next few years. These include site selection, permitting,
engineering, and procurement, as well as steps to secure interconnection within MISO.

Rush Island and Sioux

Ameren Missouri will be taking steps to retire the units at Rush Island Energy Center by
the end of 2024, including construction of new transmission facilities to ensure grid
reliability. Ameren Missouri continues to operate the units at Rush Island pursuant to an
SSR agreement with MISO until the units are retired. While the retirement of Sioux Energy
Center has been delayed to 2032, the Company will continue to prepare for its retirement
and thereby maintain flexibility to further revised retirement plans in the event conditions
warrant a review of the current plans and Ameren Missouri management decides it is
appropriate to make a change.

Competitive Procurement Policies?*

Ameren Missouri assigns a Project Manager to lead the activities necessary to ensure
the successful completion of its acquisition and development of supply-side resources. In
general, a project team comprised of a Project Manager and various lead engineers will
identify all items to be procured and will coordinate with the Strategic Sourcing and
Purchasing departments within Ameren to ensure proper contract structures are
considered and used for each procurement activity. A Contract Development Team (CDT)
is assembled and assists in collecting material and labor estimates based on the overall
project design. Strategic Sourcing, CDT and the project team work to set up a number of
components as Ameren stock items that are the basis for ordering materials. A detailed
procurement matrix is developed to identify the major purchases that are anticipated to
be required as part of the project. Projects make use of stock items where appropriate.
Where material has not been established as a stock item, the CDT determines potential
vendors, collects quotes, and scores the potential vendor to make the best selection.
Ameren Missouri will be following Ameren’s Project Oversight Process, which is provided
in Appendix C, for monitoring the progress of projects that fulfill its Preferred Resource
Plan.?®

24 20 CSR 4240-22.070(6)(E)
25 20 CSR 4240-22.070(6)(G)
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10.5.5 Monitoring Critical Uncertain Factors?®

Ameren Missouri will be monitoring the critical uncertain factors that would help determine
whether the Preferred Resource Plan is still appropriate and whether contingency options
should be pursued. Below is a description of how Company decision makers will be
monitoring the factors most relevant to future resource decisions.

Climate Policy

Ameren Missouri senior management and its Environmental Services organization will
continue to monitor and evaluate developments on efforts to regulate greenhouse gas
emissions, including EPA's current proposed rule, as well as state and industry efforts
aimed at reducing greenhouse gas emissions. The Company reviews its assumptions for
climate policy and COz prices as part of its IRP annual update process.

Natural Gas Prices
Ameren Missouri evaluates natural gas prices at least annually, and a review of natural
gas price assumptions is included as part of its IRP annual update process.

Generation Project Costs

Ameren Missouri will continue to monitor project pricing for various resources through
industry sources and through its own resource acquisition activities, such as RFPs and
competitive bidding. This includes wind, solar, storage, and natural gas-fired resources
(both simple cycle and combined cycle) as well as environmental controls such as SCRs,
and carbon capture and sequestration. Evaluation of project costs will continue to be
included as part of the Company's IRP annual update process.

26 20 CSR 4240-22.070(6)(F)
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10.6 Compliance References
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