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. INTRODUCTION

Q. Please state your name and business address.

A. My name is Matt Michels. My business address is One Ameren Plaza, 1901
Chouteau Ave., St. Louis, Missouri.

Q. By whom and in what capacity are you employed?

A. I am employed by Ameren Services Company as Director of Corporate
Analysis. In that capacity, | provide services to Ameren Corporation's operating
subsidiaries, including Union Electric Company d/b/a Ameren Missouri ("Ameren
Missouri™ or "Company").

Q. Are you the same Matt Michels that submitted direct testimony in this
case?

A. Yes, | am.

1. PURPOSE OF TESTIMONY
To what testimony or issues are you responding?
I am responding to the rebuttal testimony of certain Staff witnesses
regarding the Company's analysis of the need for and economics of the solar projects
("Projects™) for which the Company is seeking certificates of convenience and necessity

("CCN™") in this case. Specifically, I will respond to various criticisms of the Company's
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analysis as described in the rebuttal testimonies of Staff Witnesses Michael Stahlman,
Shawn Lange, Brad Fortson, J Luebbert, and Sarah Lange as well as the alternative view
of resource planning decision making set forth in the rebuttal testimony of these witnesses.

Q. Please summarize your surrebuttal testimony.

A. The Missouri Public Service Commission (*Commission™) has established
a rigorous and time-tested framework for utility Integrated Resource Planning ("IRP") in
the state of Missouri. Ameren Missouri has used and relied on this IRP framework for its
resource decisions, with the Commission regularly finding that the Company's IRP process
substantially complies with the requirements of the Commission's IRP rules. Staff seeks
not only to undermine this framework, but to supplant it with a process of its own design
that has largely if not entirely been manufactured as an apparent means to oppose the
Projects, a process that takes Missouri backward to the times before IRP, when resource
decisions were myopically focused on "what's next?" | will demonstrate in my surrebuttal
testimony how this is so and why it is inappropriate, including important context regarding
the history of utility planning and IRP. | will demonstrate that the Company's IRP process
provides an appropriate basis for its resource requests, including the requests regarding the
Projects. | will also demonstrate why Staff is wrong about the Company's case for the need
for the Projects and the consistency in the conclusions of the Company's analysis
supporting that need. As part of that, I will refute numerous errors and misconceptions
contained in the testimony of the Staff witnesses mentioned above. Among these are Staff's

(demonstrably inaccurate) assertions that:
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The Company has not updated its analysis to account for higher project
costs (it has).!

The Company has not updated its analysis to account for tax credit
provisions of the IRA (it has).?

The Company has limited its consideration of renewable resources only to
the timeframe in which tax credits are available (it hasn't).>

The Company has included in its IRP analysis, alternative resources plans
("ARP"), and preferred resource plan ("PRP"), resources that are not needed
to ensure reliable and affordable service to customers (it hasn't).®

The Company has not updated its analysis to account for changes in
resource accreditation (it has).*

The Midcontinent Independent System Operator ("MISO™) market
functions as a limitless resource to meet utility resource needs (it doesn't).>
Explicitly modeling a carbon cap regime would yield materially different
conclusions than using a price on carbon (it wouldn't).®

The very same model and kind of modeling performed by MISO for
granular reliability analysis is inappropriate for evaluating reliability

contributions of new resources on Ameren Missouri's system (it's not).”

1 J Luebbert Rebuttal Testimony, p. 15.

2 J Luebbert Rebuttal Testimony, pp.14-15.

3 J Luebbert Rebuttal Testimony, p. 9.

4 J Luebbert Rebuttal Testimony, p. 17.

5> Shawn Lange Rebuttal Testimony, p. 7.

& Shawn Lange Rebuttal Testimony, pp. 10-13. J Luebbert Rebuttal Testimony, pp. 17-18.
7 Sarah Lange Rebuttal Testimony, pp. 67-69.



10

11

12

13

14

15

16

Surrebuttal Testimony of
Matt Michels

e The Company can rely on peaking gas units that were designed and
permitted for limited operation to meet frequent and long-duration energy
needs (it can't).®

e Assumed long-term convergence of on-peak and off-peak pricing is an
indication of a model error rather than a logical conclusion of the operation
of storage resources in MISO (it's not).®

e The Company inappropriately relies on MISO's analyses (through and with
the cooperation of its member transmission owners) to address needs for
voltage support, VAR support, frequency support and other system
reliability and resiliency needs (it is appropriate).*°

In addition, Staff raises several red herrings regarding potential "duck curve"
issues, ! the Company's consideration of the potential retirement of its Rush Island Energy
Center ("RIEC"),*? a nonsensical theory purporting to demonstrate the inappropriateness
of the use of net present value revenue requirements ("NPVRR") for utility economic
analysis of resource additions,*® and the supposed need for highly granular, one-sided

economic analysis of the Projects in isolation as though they are merchant facilities.'*

8 Shawn Lange Rebuttal Testimony, p. 5.

 Michael Stahlman Rebuttal Testimony pp. 13-14.

10 Shawn Lange Rebuttal Testimony, pp. 22-23.

11 Michael Stahlman Rebuttal Testimony, pp.11-13.

12 Brad Fortson Rebuttal Testimony, pp. 15-18.

13 Sarah Lange Rebuttal Testimony, pp. 23-24.

14 While Ms. Lange Rebuttal Testimony does not explicitly say so, her "ratepayer value" theme throughout
much of her rebuttal testimony in effect equates to a decision-making approach that a merchant generator
would take, that is, no merchant would build new generation unless from the merchant's perspective it was
expected that the generation would always "pay for itself," i.e., generate profits. As Company witness
Wills discusses in his surrebuttal testimony, this has never been the test for resources needed to discharge a
public utility's obligation to serve -- ratepayers value reliable service -- they don't expect to get that service
for free.
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I1.  HISTORY, PURPOSE, AND ROLE OF IRP
Q. How is the history of utility resource planning important to this case?
A. To be brief, the history of utility resource planning is important because it

contains the lessons learned over decades that culminated in the use of IRP for utility
resource decision making, including the resource planning framework established by the
Commission's IRP rules for investor-owned utilities in Missouri. Among those key lessons
are the need to perform analysis at a level that allows for the consideration of many options,
the need to examine a sufficiently long timeline (typically 15-20 years) to consider long-
term implications of multiple resource decisions made over time, and to consider ranges of
assumptions for key variables that could influence resource decisions over the planning
horizon.

Q. Please provide a brief history of utility resource planning.

A. Before the nuclear build-out of the 1970s and early 1980s, resource
planning was relatively simple. Sales growth was high, often 6-7% per year, driven by
electrification and the steady proliferation of air conditioning and other significant end
uses. Not only was high sales growth a reliable basis for the addition of new resources,
typically coal, oil, and gas-fired power plants, but it allowed new costs to be spread over
an ever-increasing sales base. This was in addition to the ever-increasing economies of
scale being achieved in the development, construction, and operation of new power plants.

There was little or no impetus to plan beyond the next expected need, and needs
were met with an evolving fleet of primarily dispatchable resources, which could provide
energy on demand. Fleets were comprised of generators that were designated as "baseload™

(i.e., designed to run throughout the day and throughout the year), "intermediate™ (i.e.,
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designed to run during long portions of days and seasons, but not continuously), and
"peaking” (i.e., designed to run occasionally during peak load conditions and to backup
baseload and intermediate resources during outages).

When nuclear generation became a favored option, in part because of its expected
low cost of generation, nuclear power plants became a favored resource for meeting new
demand. Burgeoning regulation of nuclear generation and increasing costs of construction
following the accident at the Three Mile Island facility, along with sales growth that began
to diminish, led to calls for policies that would focus on containing the cost of utility
service. This included passage of the Public Utility Regulatory Policies Act ("PURPA™)
and, most relevant to this case, the establishment of IRP processes.

In establishing IRP processes, state commissions included several key features — 1)
the consideration of demand-side resources (e.g., energy efficiency and demand response)
in addition to new generation supply, 2) robust risk analysis, and 3) various forms of
decision analysis and contingency analysis. Missouri first established IRP rules in 1992,
Subsequently, we saw the proliferation of reregulation in the 1990s, the establishment of
regional transmission organizations ("RTQO™) and organized power markets in the early
2000s, and the expansion of policies supporting clean energy development and the
beginning of the transition away from heavy reliance on fossil fuels, particularly coal, while
use of natural gas surged as a result of the fracking revolution.

Today, the utility industry in the United States and across the globe is transitioning
to a new kind of fleet in which there is a much clearer distinction between energy resources
and capacity resources and a requirement to consider the need for and role of both types of

resources. Trends in environmental and climate policy are increasingly both driving and
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recognizing this transition. Markets are evolving to account for this shift in resource mix,
and analyses of reliability are necessarily becoming increasingly more important and
complex.

In 2011, the Commission revised its IRP rules, including the recognition of the role
of organized RTO markets and the significant expansion of rules related to consideration
of transmission and distribution needs and costs to recognize shifts in grid technology and
the role of distributed energy resources ("DER"). The adoption of revised rules followed a
robust stakeholder process that spanned several years and included input from numerous
stakeholders, including Staff, Office of the Public Counsel ("OPC"), Missouri Department
of Natural Resources ("MDNR"), all investor-owned electric utilities in Missouri, and
parties representing industrial customers, environmental advocacy interests, and others.
Those rules continue to serve as the framework for robust utility resource planning analysis
and decision making today.

Q. What is the purpose of the Commission’s IRP rules?

A. The fundamental objective of the Commission’s IRP rules is to "provide the
public with energy services that are safe, reliable, and efficient, at just and reasonable rates,
in compliance with all legal mandates, and in a manner that serves the public interest and
is consistent with state energy and environmental policies."*® The Commission's IRP rules
establish minimum requirements for utility resource planning and provisions to ensure that
a utility pursues the implementation of its PRP, and revises its PRP when necessary, to
ensure that its business plans and requests before the Commission are consistent with its

PRP.

15 Commission's IRP rules at 20 CSR 4240-22.010(2).
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Q.

What provisions of the Commission’s IRP rules establish requirements

to ensure that a utility pursues the implementation of its PRP?

A.

Key provisions include the following requirements:

As part of the utility's resource acquisition strategy, "develop an
implementation plan that specifies the major tasks, schedules, and
milestones necessary to implement the preferred resource plan over the
implementation period."®

As part of the utility's implementation plan, include a "process for
monitoring the critical uncertain factors on a continuous basis..."*" and as
part of annual updates, report on the "[s]tatus of the identified critical
uncertain factors."!8

As part of its triennial IRP filing, include a "[I]etter of transmittal expressing
commitment to the approved preferred resource plan and resource
acquisition strategy and signed by an officer of the utility having the
authority to bind and commit the utility to the resource acquisition
strategy;"°

Report as part of annual updates, the "[u]tility’s progress in implementing
the resource acquisition strategy."?°

Notify the Commission in writing, "[i]f, between triennial compliance

filings, the utility’s business plan or acquisition strategy becomes materially

16 20 CSR 4240-22.070(6); 20 CSR 4240-22.070(7)
17 20 CSR 4240-22.070(6)(G)

18 20 CSR 4240-22.080(3)(A)2

19 20 CSR 4240-22.080(2)(A)

20 20 CSR 4240-22.080(3)(A)3
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inconsistent with the preferred resource plan, or if the utility determines that
the preferred resource plan or acquisition strategy is no longer
appropriate..."?* This provision further includes specific requirements for
analysis and explanation of the effects of any changes to the PRP.

e "Inall future cases before the commission which involve a requested action
that is affected by electric utility resources, preferred resource plan, or
resource acquisition strategy, the utility must certify that the requested
action is substantially consistent with the preferred resource plan specified
in the most recent triennial compliance filing or annual update report. If the
requested action is not substantially consistent with the preferred resource
plan, the utility shall provide a detailed explanation."??

Q. Has the Company complied with these provisions as they relate to the
Company's current PRP and the requested action in this case?

A Yes. The Company has complied with each and every one of these
requirements, including in its 2022 Notice of Change in Preferred plan, on which it has
continued to rely for its resource-related requests to the Commission, including the requests
for approval of CCNs for the Projects.

Q. Staff witness Fortson notes that the Company recently filed a new
triennial IRP. Does that filing indicate a material change in the Company's need for
the Projects?

A. No. Ameren Missouri's 2023 IRP was filed on September 26, 2023, and it

includes a resource acquisition strategy that still calls for the addition of significant levels

2120 CSR 4240-22.080(12)
2220 CSR 4240-22.080(18)
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of renewable energy resources through the end of this decade and into the next decade, just
as its PRP adopted in June 2022 did. While Staff witnesses argue that the new IRP is
essentially "too new" to serve as an analytical basis upon which to support the need for the
Projects, it does continue to provide a very strong indication of the consistency of the
Company's expected need for renewable energy resources and the economic and risk
benefits of adding renewable energy resources, including solar resources such as the
Projects. | will address this consistency as part of my discussion reiterating the need for
the Projects later in my surrebuttal testimony.

Q. Why is the resource planning framework embodied in the
Commission's IRP rules the appropriate basis for utility resource decisions?

A. Because it is exactly the framework the Commission has chosen to rely
upon to ensure proper resource decision making on the part of the utilities it regulates. The
Commission last revised its IRP rules in 2011 following an extensive rulemaking process
that took nearly two years, including nearly a year-long workshop process facilitated by
Staff.2® In the Commission's Order of Rulemaking adopting the revised IRP rules, it
explicitly addressed concerns regarding the Commission's role in utility resource planning,
stating, "[tlhe Commission certainly is not interested in managing the utility companies,
and these rules do not attempt to do so. Rather, the rules are designed to ensure that electric
utilities implement an effective and thorough integrated resource planning process to
ensure that their ratepayers continue to receive safe and reliable service at just and
reasonable rates."?* The Commission's investment of time and attention in the adoption of

revised IRP rules in 2011 and its comments included in its Order of Rulemaking clearly

23 See File No. EX-2010-0254.
24 Order of Rulemaking in File No. EX-2010-0254, p. 1377.

10
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indicate the Commission's intent and expectation that the IRP process embodied in its IRP
rules serve as the framework to be used for utility resource decision making. The specific
provisions | cited previously further indicate the Commission's intent and expectation that
utilities implement the resource decisions that result from the utilities’ planning processes
in compliance with the Commission's IRP rules.

Q. Does that mean there is no place or need for additional analysis or
evaluation when the utility seeks to implement the resources in its PRP?

A. Not at all. However, such analysis should be limited to that which is
necessary to support the specific manner by which the utility seeks to implement a resource
in its PRP rather than a complete rework of the analysis used to develop the utility's PRP.
That is, it should be focused on how best to acquire a particular resource in the utility's
PRP rather than a complete, and unnecessary, reassessment of that PRP. In this instance,
the Company is seeking to implement solar resources included in its PRP, and it has
engaged in a competitive RFP process to identify the best projects to fulfill that need.
Company witness Scott Wibbenmeyer addresses the RFP process used by the Company to
select the Projects in his direct testimony while also correcting a Staff claim regarding the
scorecards developed as part of the RFP process in his surrebuttal testimony.

Q. Staff witness Sarah Lange proposes a list of economic modeling steps
that Ameren Missouri should take.?® Are you and/or other Company witnesses
addressing each of these items specifically?

A. Yes. While the Company contends that its IRP process, in accordance with

the Commission's IRP rules, is the proper framework for evaluating and supporting

% Sarah Lange Rebuttal Testimony, p.18, 1. 20 through p.19, I. 9.

11
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resource decisions, as | have described above, the Company has responded on each of the
points listed under economic modeling in the proposed steps included in Witness Sarah
Lange's rebuttal testimony. A summary of the Company's response and references to the
applicable Company witness(es) is included in Schedule MM-S1.

Q. Setting aside the Commission's clear preference for its IRP framework
to serve as the basis for utility resource decisions, can you explain why the framework
embodied in the IRP rules is an appropriate basis for utility resource planning and
decision making?

A. Yes. The framework established by the Commission's IRP rules represents
a well-reasoned approach to integrated resource planning by addressing numerous
requirements for good planning and by focusing on a few key elements in particular. First,
it establishes a long planning horizon (at least 20 years)?® over which to evaluate multiple
resource decisions that may have to be made rather than simply focusing on the next
resource need. This ensures that resource plans better address long-term needs in an
integrated fashion and in a way that allows for consideration of broader portfolio-level
solutions for meeting customers' needs. It also ensures that actions taken to address near-
term needs consider long-term risks, such as the continued risks associated with climate,
environmental, and energy policy.

Second, it establishes an appropriate balance between the level of analysis used and
the breadth of options and inputs considered. By focusing on generic resources,?’ we can
gain insights into the relative tradeoffs of a host of different options for which project or

site-specific information may not be, and usually isn't, practically available. While it might

2620 CSR 4240-22.020(43).
27 .., solar, wind, natural gas peaking, natural gas combined cycle, hydro, etc.

12
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be nice to have very specific project information for every resource option to be evaluated,
this is frequently, if not always, impossible when evaluating a wide range of resource
options that may include different types of gas generation, nuclear, wind, solar, hydro,
storage, and other resource options. The same is true for demand-side resources, which are
evaluated through the IRP process at a less granular level than that which is employed
through detailed program implementation. The alternative would be to evaluate very
specific project parameters for one resource type against generic project parameters for
another resource type, resulting in a mismatch of the level of granular detail and
introducing unnecessary potential biases into the comparison of different resource types.

Third, it ensures consideration of a range of potential values for key variables that
can influence the relative economics of different resource and portfolio options. Ameren
Missouri's IRP process reflects a robust consideration of risk. This includes consideration
and analysis of a broad range of values for key variables like natural gas prices, carbon
prices, project costs, and the cost and load impacts of demand-side programs. Market prices
for energy and capacity in the MISO market are developed based on the ranges for natural
gas and carbon prices to produce integrated market prices scenarios in which the inputs
(natural gas and carbon prices) and the outputs (market energy and capacity prices) are
correlated. In using ranges of values for these key variables, we are able to test alternative
plans or portfolios under a wide range of conditions to ensure that our PRP performs well
under a range of potential futures.?®

While there are many other considerations reflected in both the Company's IRP

process and the Commission's IRP rules, the three aspects of IRP | discuss here broadly

28 For a more in-depth discussion of Ameren Missouri's consideration of risk, see my direct testimony in
this case.

13
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define an appropriately balanced framework for good, long-term resource planning that
provides the opportunity for gaining important insights while avoiding the kind of "analysis
paralysis” that can plague a process that is hyper-focused on the minute details of a
particular project or group of projects.
IV. STAFF'S CRITICISMS OF THE IRP PROCESS
AND THE COMPANY'S IRP

Q. Is Staff advocating an alternative approach to the IRP rules as a basis
for utility resource decisions?

A. Yes. In short, Staff asserts that the Company's IRP process should not be
used as a basis for making and implementing utility resource decisions.?® Instead, Staff
proposes that utilities cast aside their PRP when seeking to implement new resources in
favor of highly detailed analyses that focus solely on the utility's next need for resources,
with a specific need that is somehow isolated from resource needs in total over time, and
the "best" resource for meeting that specific, imminent need, using market-based
cost/benefit criteria of the kind used to justify merchant generator projects coupled with
detailed assumptions regarding ratemaking and cost recovery that assesses economics not
on the basis of costs, but rather on the basis of what costs will and will not be recovered
through rates under a given set of assumptions.*® Company witnesses Mitchell Lansford
and Steve Wills explicitly address the details and shortcomings of Staff's analysis
framework in their surrebuttal testimonies, including significant errors in Staff's analysis

presented in the rebuttal testimony of Staff Witness Sarah Lange.

29 J Luebbert Rebuttal, Testimony, p. 28.
30 Shawn Lange Rebuttal, Testimony pages 3-15; Sarah Lange Rebuttal, Testimony pp. 53-62.

14
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Q. How does Staff characterize the Company’s IRP process?
A. Staff witnesses imply that the IRP process is essentially an academic

exercise, subject to the biases of the utility and unreliable as a basis for resource-related
requests before the Commission.3! They emphasize that neither Staff nor the Commission
endorse or "approve" the utility's PRP and assert that the utility is not bound by its filed
PRP, indicating that the utility reserves the right to alter its PRP.32 They dismiss the
continuity of planning embodied in the Commission's IRP rules, arguing that the
Company's prior PRP, adopted in June 2022, and the associated supporting analysis is too
old and that the Company's new PRP, adopted in September 2023 and presented in its
recent triennial IRP filing and affirming the need for renewable resources, and the
associated supporting analysis is too new to serve as a proper basis for the Company's
resource decisions.®®* Along the way they make various criticisms of Ameren Missouri's
IRP process, all but one of which are new criticisms never before asserted by Staff in any
IRP proceeding, despite numerous opportunities to do so, and all of which are invalid,
ignore the steps the Company has taken to address the one criticism Staff has previously
asserted®* and ignore the updates the Company has made to the analysis presented as part
of the Company's direct testimony in this case. Witness Luebbert even asserts that if the
Commission relies on the IRP processes that a utility follows to approve the utility's

resource-related requests, even if the utility's process is found to be in substantial

31 Brad Fortson Rebuttal Testimony, pp. 10-11; J Luebbert Rebuttal, p. 10-11, p. 28.
%2 Brad Fortson Rebuttal Testimony, p. 3.

33 Brad Fortson Rebuttal Testimony, pp. 9-10 and 19-20.

3 Brad Fortson Rebuttal Testimony, pp.7-8.

15
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compliance with the Commission's IRP rules, that would amount to a "self-approving

capital plan™ on the part of the utility.®

Q.

What are the general criticisms Staff witnesses assert regarding the

IRP process and the Company's IRP analysis?

A.

follows:

Staff witnesses assert a number of criticisms that can be categorized as

1. Outdated assumptions — Staff takes aim at a number of assumptions

included in the Company's IRP planning and erroneously asserts that the
Company has not properly updated its analysis for its direct case. Staff's
claims include:
a. Projects costs for solar and wind have increased significantly
beyond those included in the Company's analysis.
b. Assumptions for tax credits do not properly reflect provisions of the
IRA.
c. Assumptions for MISO capacity accreditation have changed but
have not been appropriately considered.
Biased or erroneous pricing assumptions — Staff makes a number of baseless
assertions, with no supporting analysis, to attempt to cast doubt on the
pricing assumptions used by the Company in its IRP analysis. Staff's claims

include:

35 J Luebbert Rebuttal Testimony, p. 28.
3 J Luebbert Rebuttal Testimony, pp.15-16.
37 J Luebbert Rebuttal Testimony, pp. 12-15.
38 J Luebbert Rebuttal Testimony, p.17.

16
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a. Using carbon prices rather than emission limits unfairly advantages
renewables.
b. Energy prices don't account for the impacts of the Projects.*

c. Capacity prices don't account for the impacts of the Projects.*!

3. Biased analysis of alternative resource plans — Staff attempts to impugn the

integrity of the Company's comparison of alternative resource plans through
surface-level observations and innuendo rather than a reasoned critique and
in doing so contradicts its own filed comments on the Company's IRPs.
Staff's claims include:
a. The high share of plans with significant and similar renewable
buildouts do not provide for a fair comparison of other resources.*?
b. Plans are allowed to include resources that are not needed.*®
c. Plans not required to "optimize" specific timing and amount of
particular resources to be added.*?
The IRP process is an inappropriate basis for specifying resources needed
to meet customer needs — Staff alleges that the IRP process is not sufficient
for specifying the types of resources needed by utilities to meet their
customer needs due to several perceived shortcomings, as follows:

a. Assumptions are under the control of utility management.*®

39 Shawn Lange rebuttal, pages 10-13.

40 Michael Stahlman Rebuttal Testimony, p. 9.

41 Michael Stahlman Rebuttal Testimony, p. 10.
42 Brad Fortson Rebuttal Testimony, pages 10-12.
43 J Luebbert Rebuttal Testimony, pp. 9-10.

17
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b. Utility management can define multiple objectives to be achieved
by the alternative resource plans they compare and the PRP they
select.*

c. Atagiven time, the utility's PRP may be "too old" or "too new."*

d. IRP analysis relies on generic resource assumptions rather than
project-specific assumptions.*®

e. Utility management is not "bound” by the PRP and can change its
PRP at any time.

Q. Are the criticisms regarding purported outdated assumptions (item 1
in the list above) accurate and valid?

A. No. In fact, they are completely wrong. As described in my direct
testimony, I in fact did update key assumptions in the NPVRR analysis from the Company's
2022 Notice of Change in Preferred Plan for the comparison of two key plans — the
Renewable Transition Plan, which is identical to the Company's PRP at the time of the
filing of the application in this case, and the Renewables for Capacity Need Plan, which
adds renewables only for a pure capacity need and regardless of the feasibility of doing so
over a very short period of time late in the planning horizon. The key assumptions that
were updated in my direct testimony for that analysis are project costs for renewable
resources and the inclusion of tax credit provisions of the IRA, which includes not only the
extension of qualification of tax credits for projects initiated through 2032, but also the use

of production tax credits (PTC) for solar projects. These assumption updates are explicitly

4 J Luebbert Rebuttal Testimony, p. 7.
4 Brad Fortson Rebuttal Testimony, pp. 9-10 and 19-20.
46 Brad Fortson Rebuttal, Testimony pp. 9-10.
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referenced on page 55 of my direct testimony, further described on page 65 of my direct
testimony, and included in my direct testimony Schedule MM-D16, which lists all
assumption changes reflected in the analysis included in my direct testimony. In addition
to the updates for renewable project costs and IRA tax provisions, my direct testimony
reflects my updates to the analysis of the Company's capacity position for the latest updates
from MISO at that time, which were the values used for MISO's 2023/2024 planning
resource auction (i.e., "capacity auction™), as well as for the Company's 2023 IRP load
forecast and expected load impacts from demand-side programs used in the Company's
2023 IRP analysis and based on the Company's demand-side resources market potential
study completed in early 2023.4" Again, these assumption updates are explicitly described
in my direct testimony and summarized in Schedule MM-D16.

Q. Are the project cost assumptions for solar resources used in the
NPVRR comparison of plans in your direct testimony consistent with the costs for the
Projects?

A. Yes. The chart and table below reflect the assumptions used for the NPVRR
comparisons between alternative resource plans | presented in my direct testimony and the
current estimated base costs for the Projects. As the chart and table show, the estimated
base case costs of the Projects are in line with the generic resource assumptions used for
the NPVRR comparison of alternative resource plans. Note that while the generic project

cost assumptions are higher than those reflected in the Company's June 2022 Notice of

47 Each of these 2023 IRP assumptions, reflected in my direct testimony analyses, are the same assumptions
used in our filed 2023 triennial IRP.
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Change in Preferred Plan analysis, the increase in NPVRR resulting from this change is
more than offset by the inclusion of tax credits under the IRA.8

Figure 1. Solar Capital Cost Assumptions ($/kW-AC Nominal)49**

**

48 The NPVRR advantage for the Renewable Transition Plan (i.e., PRP) relative to the Renewables for
Capacity Need Plan increased from $632 million as indicated in Schedule MM-D2, page 27, Table 7, to
$1.2 billion as shown in Table 2 of my surrebuttal testimony with the inclusion of the 2023 IRP
assumptions for renewable project costs and IRA tax credits. These NPVRR differences do not include
quantification of the renewable transition risks identified by Roland Berger and discussed in Schedule MM-
D2.

49 The 2023 IRP and Direct Testimony line are the same because, as noted, | in fact did update resource
cost assumptions in my direct testimony using the resource cost assumptions that also now underlie the
2023 IRP. Please also note that the square (plotting the Vandalia Project) is sitting right on top of the
triangle (plotting the Bowling Green Project) on the curve because the Projects' costs are quite close to each
other.
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Figure 2. Wind Capital Cost Assumptions ($/kW Nominal)**

w* %

Table 3. Solar Capital Cost Assumptions ($/kW-AC Nominal)**>°

30 Table 1 is a reproduction of Staff witness Hari Poudel's Table 4 from Mr. Poudel's rebuttal testimony but
using actual base case Project cost estimates (without AFUDC, as noted in footnote 54) and using the 2023
IRP project cost assumptions (which I used in my direct testimony in this case, and which also are used in
the 2023 IRP).

31 Values reflect most recent base case cost estimates. For Cass County, Vandalia, and Bowling Green, the
base case cost estimates remain the same as they were when this case was filed. For Split Rail, the base
case has changed due to greater project maturity (Split Rail was less mature than the other three when this
case was filed), leading to an update to the Split Rail Project cost estimates as reflected in the Company's
Supplemental Data Request Response to Data Request No. 42. Please also note that AFUDC costs are
excluded from the Project base case estimates since the IRP costs do not include AFUDC, which allows an
apples-to-apples comparison between the IRP values and the Project cost estimates.
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Q. You have explained that the IRP estimates are for generic resources
and that the IRP does not model specific projects. How then are you able to provide
a $/kW-AC estimate in the third column of Table 1 that is tied to a specific Project?

A. We know the in-service date for each Project, and we know the IRP solar
cost estimate for a generic solar facility that would go into service in a given year. For
example, the Cass County Project is slated to go into service in 2024 and the generic solar
project cost estimate in the IRP for a 2024 project is $1,984/kW-AC. Thus, we can properly
compare the Cass County Project base case estimate of $1,900/kW-AC to the IRP estimate
for a 2024 project of $1,984/kW-AC, and so on, for each of the other three Projects.

Q. Staff witnesses indicated in rebuttal testimony that Ameren Missouri is
expecting costs for solar projects to decline.> How does that compare to the
increasing costs shown in Figure 1?

A. Staff appears to be referencing expected declines in project costs in real

terms, that is, without including inflation. The costs shown in the charts and table above

reflect nominal costs including inflation, which the Company has assumed to be 2 percent
annually after 2023, in line with long-term history and targets used by the Federal Reserve.
While discussing project costs in real terms, without inflation, is sometimes useful to depict
expected cost trends vs. a baseline, nominal costs with inflation reflect the true expected
costs of projects and the reality that inflation is expected to occur. Consequently, contrary
to Staff's claim the Company does not expect solar project costs to decline in the future.

Instead, the Company expects them to escalate.

52 J Luebbert Rebuttal Testimony, p. 35; Hari Poudel Rebuttal Testimony, p. 8.
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Q. You mentioned that the analysis presented in your direct testimony
reflects PTCs for solar projects and the timeline for tax credit qualification provided
for by the IRA. Do Staff witnesses recognize the use of these assumptions in the
NPVRR analysis?

A. Inexplicably, no. As I mentioned previously, the updates of both renewable
project cost assumptions and inclusion of the updated tax credit provisions of the IRA were
explicitly noted in my direct testimony and highlighted in Schedule MM-D16.

Q. How do you respond to Staff's allegation that the Company has not
updated its analysis to reflect the latest values used by MISO for resource adequacy,
such as the capacity credits for renewable resources?

A. This too is simply not true. The Company updated its analysis of capacity
need to reflect the values used by MISO for its 2023-2024 PRA, and | explicitly noted this
in my direct testimony, including in Schedule MM-D16.%

Q. Do these assumption updates support the conclusion by Staff that the
Company has biased its analysis toward the early deployment of renewable
resources?

A. No. In fact, it renders such conclusions completely invalid. The Company
has appropriately considered updates to renewable resource costs and tax credits for
renewable resources pursuant to the IRA. The analysis in my direct testimony reflecting
these updated assumptions showed that pursuing the renewable transition starting now and

continuing through the mid-2030s results in NPVRR that is $1.2 billion lower than if the

Company waited to add renewable resources for only a pure capacity need. As mentioned

53 Matt Michels Direct Testimony, p. 48.
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in my direct testimony, this advantage would be much higher if it included quantification
of certain risks previously analyzed by Roland Berger and discussed in its report on
renewable transition risk included in the Company's 2022 Notice of Change in PRP.%

Q. How do you respond to Staff's allegations regarding the Company’s
energy and capacity market pricing assumptions?

A. First, it is important to note that the price assumptions with which Staff's
witnesses take issue are the prices that were developed for the Company's 2023 IRP. These
same price assumptions were used in the individual project models for the Projects that |
presented in my direct testimony. That said, the criticisms Staff makes are invalid and
unsupported by any actual analysis, whereas the Company's price assumptions were
developed through the use of detailed modeling by expert consultants, Charles River
Associates ("CRA"), and documented in the Company's 2023 IRP.%®

Staff claims that the Company has not accounted for the specific impacts of the
Projects on locational marginal prices ("LMP") and on the market price of capacity in
MISO and that such impacts may materially impact the Company's IRP analysis and the
economics of the Projects. Staff's view reflects a fundamental misunderstanding of the
price modeling performed by CRA and the Company's emphasis on the importance of using
a range of assumptions for risk analysis for IRP. CRA's modeling reflects a range of
assumptions developed by the Company for natural gas prices and carbon prices, both of
which have consistently been identified as critical uncertain factors under the

Commission's IRP rules and by the Company's IRP process. CRA performed capacity

%4 See Schedule MM-D2 for the Company's 2022 Notice of Change in Preferred Resource Plan, including
the report on renewable transition risks from Roland Berger.
%5 As discussed below, the Staff had the full CRA report and workpapers on August 4, 2023.
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expansion modeling for the US Eastern Interconnect for all combinations of natural gas
and carbon prices and for sensitivities reflecting assumptions for high load and low load.
The capacity expansion models produce broad portfolios for the Eastern Interconnect under
each set of assumptions and included different levels of coal, natural gas, wind, solar,
nuclear and other generation over the planning horizon. It should be noted that the Projects
are representative of this market-wide expansion and are, generically, a subset of the
renewable resource additions modeled by CRA. These varying portfolios are then used to
determine the corresponding market prices for energy and capacity. The quantities of each
resource type included in these portfolios varies significantly. The table in Figure 3 below,
reproduced from CRA's report,>® shows that total solar generation in 2040 varies from 55
GW to 100 GW across the different scenarios. The explicit inclusion or exclusion of the
Projects, totaling 550 MW (less than 1 GW), clearly could not result in changes in power
prices that are significant compared to the differences reflected in the range of scenarios
analyzed by CRA. This is true for both energy prices (LMPs) and capacity prices.

Figure 3. Comparison of CRA Modeled Nameplate Capacity by Technology

in MISO (2040)

%6 CRA's report was included in the Company's 2023 IRP filing as Chapter 2 — Appendix A and is attached
as Schedule MM-S2. It was also provided to the Staff (together with CRA's underlying workpapers) in
response to Data Request 0094, submitted to Staff on August 4, 2023.
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Q. With respect to pricing assumptions, you also mentioned Staff's
criticism of the Company's carbon price assumptions. Please describe Staff's criticism
in more detail and provide your response.

A. Staff's criticism is essentially that the inclusion of carbon prices creates an
economic advantage for the addition of renewable resources compared to fossil fueled
resources and that using emission cap regimes would not. This is simply not true. Cap-and-
trade mechanisms necessarily result in a market price for emissions allowances that is then
included in the dispatch costs of emitting resources and therefore is reflected in the market
price of energy. This is true for existing such regulatory mechanisms used in the regulation
of other air emissions like sulfur dioxide ("SO2") and nitrous oxides ("NOx").>" Similarly,
clean energy standards, like those that were under consideration at the federal level as part

of the Build Back Better Act (the forerunner of the IRA), often include alternative

57 Allowances are used in the regulation of such emissions under the Cross State Air Pollution Rule
("CSAPR") and were used in predecessor rules such as the Clean Air Interstate Rule ("CAIR") and Clean
Air Transport Rule ("CATR").
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compliance payments ("ACP") that impose an economic disadvantage on fossil fueled
resources relative to cleaner resources such as wind and solar.

For the reasons described above, Ameren Missouri and a number of other
prominent utility companies use a range of carbon price assumptions to reflect the range of
potential policies that may be implemented over the planning horizon to address risks
associated with climate change. The chart below shows the carbon price assumptions used
by Ameren Missouri in its 2020, 2022 and 2023 IRP analyses compared to those recently
used by other utility companies.®® Note that while Ameren Missouri's 2023 PWA carbon
prices are slightly higher than those used for the Company's 2020 and 2022 IRP analyses,
they remain slightly below the average of peer utilities, and the range used by the Company
provides for significant potential variation, which is central to the Company's IRP risk

analysis.

%8 Prices are shown for probability weighted average ("PWA") for the 2020 IRP, 2022 PRP, and 2023 IRP.
Base, low and high carbon prices are shown for the 2023 IRP. The average for other utilities includes the
base or expected level price assumptions used by AEP, Xcel, CMS, Entergy, and Pacificorp.
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Figure 4. Carbon Price Assumptions

The Company has used assumptions for carbon prices to represent ranges of
potential climate policy over the planning horizon in its IRP analyses dating back to at least
2014. Prior to 2014, the Company experimented with approaches that accounted for more
explicit forms of climate policy, finding that such explicit assumptions could quickly
become outdated as policy proposals changed. It is important to note that when modeling
explicit emission limits, it is typical for dispatch models to solve for meeting such limits
through a process that establishes a price on emissions of the subject pollutant and iterates

to find the price that results in compliance with the emission limit. As a result, a price on
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emissions is established regardless of whether the modeling begins with such a price or
calculates it to meet an emission limit, further demonstrating that Staff's claim that using a
carbon price unfairly disadvantages fossil-fueled resources is simply wrong.

Finally, it is important to recognize that the focus of potential climate policy has
continued to broaden to sectors beyond power over the last decade, and in the last few years
in particular, as emissions from transportation, industry and heating draw more attention.
It is also important to recognize that many policy makers have become more focused on
time-oriented goals for achieving economy-wide decarbonization, such as policies seeking
to achieve net zero carbon emissions by 2050. Taken together, this approach to climate
policy often reflects a desire to ensure consistency in application across sectors, something
that can best be achieved through policies that place an explicit price on carbon emissions.
This too has factored into decisions by Ameren Missouri and others to focus on ranges of
prices on carbon emissions to represent the effects of potential climate policy.

Q. Has Staff previously expressed concerns with the Company’s use of
carbon pricing in its IRP analysis?

A. No. Staff explicitly reviewed the Company's approach to risk analysis and
its use of carbon pricing as part of its review of the Company's IRP filings in 2014, 2017
and 2020 — Staff expressed no concerns with the Company's approach.®® It seems unlikely

that Staff would have harbored such a concern for nearly ten years without ever raising it.

%9 Staff reports on the Company's 2014, 2017, and 2020 IRP filings are attached as Schedules MM-S3,
MM-S4, and MM-S5, respectively. Please note that while these reports have "C" or "HC" references, they
are no longer confidential or highly confidential, although they were at the time of their original filing.
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Q. Staff witness Stahlman asserts that the prices produced by CRA's
modeling are in error because on-peak and off-peak prices converge late in the
planning horizon and that this cannot happen because it harms the price arbitrage
economics of energy storage.®° Is this a valid criticism?

A. No. In fact, prices converge in part because of the arbitrage economics of

energy storage. It is true that battery storage (and possibly other energy storage) resources
are expected to be added to the grid in part to take advantage of power price differentials
between peak and off-peak periods. As such resources are added, it will necessarily affect
the prices during periods in which battery storage resources are charged (raising the price)
and discharged (reducing the price). This effect is included in the analysis performed by
CRA. ltisalso important to keep in mind that energy arbitrage is not the only value stream
expected to be realized by energy storage resources. Such resources also have value that
can be monetized by providing services such as capacity, ramping, and frequency
regulation. So, the price convergence observed by Staff in the results of CRA's modeling
is evidence of the proper working of CRA's modeling, not evidence of a modeling error.

Q. Turning to Staff's criticisms that the Company’s analysis of alternative
resource plans is biased, how do you respond?

A. As with Staff's criticisms regarding the Company's analysis assumptions,
this criticism is completely unfounded. Staff witness Fortson notes the composition of the
alternative resource plans evaluated by the Company in its 2020 IRP and leaps to the
conclusion that this is evidence of bias by stating that, "Only three out of the 28 ARPs

would have provided a comparison to a portfolio with a moderately different renewable

80 Michael Stahlman Rebuttal Testimony, pp.13-14.
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resource planning strategy" and that "It is difficult to imagine much insight can be gained"
from comparisons of these plans.®* But the plain truth is it doesn't take analysis of more
plans to draw key insights and conclusions regarding the contribution of renewable
resources to affordable energy services for customers. The Company explicitly describes
its selection of alternative resource plans in Chapter 9 of its 2020 IRP filing, focusing on
the key questions that analysis of alternative resource plans must answer. The set of
alternative plans is designed to explicitly answer those questions. To a great degree, the
results of prior analyses and expectations regarding the results of the analysis of alternative
resource plans are factored into the design of the set of alternative resource plans to be
analyzed. For example, Ameren Missouri has modeled potential nuclear generation in each
IRP. Since the results have consistently shown that nuclear is more costly than natural gas
combined cycle and given the nature and consistency of assumptions for each, the
Company has used natural gas combined cycle as a primary generation resource for its
analysis but continued to evaluate at least one plan with nuclear generation to continue to
demonstrate its relatively greater cost. However, if the analysis demonstrated that the
anticipated conclusions were inaccurate, the Company would alter its set of alternative
resource plans to account for such results. To do otherwise would introduce unnecessary
and time-consuming inefficiency into the analysis process, in which the risk analysis often
includes analysis of 80 or more combinations of assumptions for each alternative resource

plan.%?

61 Brad Fortson Rebuttal Testimony, p. 11.

62 See pages 10-15 of Ameren Missouri's 2020 IRP Chapter 9 — Integrated Resource Plan and Risk
Analysis, attached as Schedule MM-S6. Please note that while this report has "C" or "HC" references, it is
no longer confidential or highly confidential, although they were at the time of its original filing.
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Q. Has Ameren Missouri used this approach for prior IRPs?

A. Yes, including in its 2014 and 2017 IRPs in addition to its 2020 IRP. The
Company continued to use this approach in the preparation of its 2023 IRP.%

Q. Has Staff expressed a concern with the Company's approach to
developing alternative resource plans in those prior IRPs?

A. No. In its comments on the Company's 2014, 2017 and 2020 IRPs, Staff
did not indicate any concern with the Company's approach to developing alternative
resource plans. It should be noted that one of the two expert witnesses noted in Staff's
report regarding the Company's 2020 integrated resource analysis, including its selection
of alternative resource plans, was Staff witness Fortson.

Q. Staff also claims that the Company's analysis of alternative resource
plans is biased because, in Staff's view, plans are permitted to include more resources
than are needed.% Is this a valid criticism?

A. No. The resources added in alternative resource plans are needed, and the
resources included in the Company's PRP are needed, as | explained in detail in my direct
testimony and as | reiterate later in my surrebuttal testimony. While it is true that a number
of alternative resource plans result in the Company attaining a position as a net seller of
energy in a number of years, the total resources added over the planning horizon have been
quantified to ensure that the Company has sufficient energy to meet its customers' energy
needs and meet them under a range of circumstances that reflect real risks, including risks

to the implementation of renewable resources themselves and risks to the Company's

83 See 2014 IRP Chapter 9, attached as Schedule MM-S7, 2017 IRP Chapter 9, attached as Schedule MM-
S8, and 2023 IRP Chapter 9, attached as Schedule MM-S9.
64 J Luebbert Rebuttal Testimony, p. 9.
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ability to rely on energy from its aging fleet of fossil fueled resources. While I do address
the question of need more thoroughly later in my surrebuttal testimony, the key takeaway
regarding Staff's claims of biased alternative resource plans is that there is no bias that
results from the absence of a strict constraint on the annual amount of energy produced by
the Company's anticipated fleet of resources in its PRP relative to its forecasted load under
normal conditions.

The same is true regarding the addition of demand-side resources, which exhibit
some of the same characteristics that renewable resources do. Specifically, both energy
efficiency and renewable resources are, because of their nature, added in smaller
increments than conventional generation resources like gas and nuclear, involve unique
opportunities that may not be available later and mitigate risks associated with emissions
from other generation sources. The state of Missouri does not seek to constrain energy
efficiency resources based on a simple or strict analysis of expected annual energy balance
under normal load conditions, nor should it do so with respect to renewable resources.

Q. Staff also asserts that the Company's analysis of alternative resource
plans is insufficient for justifying the addition of renewable resources because it does
not "optimize" the specific amounts and timing of renewable resource additions.%
How do you respond?

A. This notion simply ignores reality. The Company's PRP seeks to add
thousands of megawatts of renewable resources over the 20-year planning horizon. As has
been explained in great detail in the direct testimonies of Company witnesses Ajay Arora

and Scott Wibbenmeyer, as well as my own, there are numerous risks associated with the

8 J Luebbert Rebuttal Testimony, p. 3.
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implementation of such a renewable transition — risks that the Commission itself
recognized in its recent order approving the Company's CCN application for the Boomtown
Solar project, as detailed further in the surrebuttal testimony of witness Wills. These
include risks associated with project development, contract negotiation, site permitting,
procurement, construction, and regulatory approvals. Projects come in many sizes, but their
sizes are often determined by the specific characteristics of the sites themselves, not by the
precise amount of resource additions in a utility's PRP. The suggestion that the sizes of as-
yet-unknown projects can be accurately predicted or that the year-to-year or project-to-
project effects of such risks as those cited by the Company can be predicted and/or
managed to a degree that analysis of a ten percent change in the amount of renewable
resources added in a given year of a multi-decade transition provides any useful insight is
not worth a moment's consideration. The truth is, there will be adjustments during the
transition. Projects will have different and specific characteristics, including total output.
As the Company executes on its PRP, it will do so to meet the overall need for resources
of its customers and make adjustments as needed. Right now, the Company's best path for
meeting those needs is to execute on the necessary resources identified in its PRP.

Q. The final set of Staff's criticisms of the IRP process that you cite are
directed at what Staff perceives as the inappropriateness of relying on the IRP process
for resource decisions at all. What are Staff's specific criticisms and what is your
response?

A. As | stated previously, Staff's argument boils down to a few key thoughts,
as follows:

a. Assumptions are under the control of utility management.
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b. Utility management can define multiple objectives to be achieved
by the alternative resource plans they compare and the PRP they
select.

c. Atagiven time, the utility's PRP may be "too old" or "too new."

d. IRP analyses rely on generic resource assumptions rather than
project-specific assumptions.

e. Utility management is not "bound” by the PRP and can change its
PRP at any time.

I will discuss these individually in the testimony that follows, but in short, Staff's
criticisms of the IRP process as a basis for resource decisions constitute a direct assault on
the framework the Commission itself has established through its IRP rules. | discussed the
Commission's rules as an appropriate framework, as the appropriate framework, for
resource decisions by investor-owned utilities in Missouri earlier in my surrebuttal
testimony. The framework is appropriate for such decisions, and Ameren Missouri has
consistently been found to be in substantial compliance with the rules that define that
framework. Furthermore, with a few narrow, limited exceptions, Staff has found the
Company's IRP process to be in compliance with the Commission's rules.®® Moreover,
Staff itself has previously cited our reliance on our PRP in making actual resource
implementation decisions, leveling no criticism against the Company for doing so. See,
e.g., Staff Rebuttal Report, pp. 7-8, File No. EA-2019-0181 (involving the Company's

Atchison wind CCN case).

% See Staff reports on the Company's 2014, 2017 and 2020 IRP filings in Schedules MM-S3, MM-S4, and
MM-S5.
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In the process of disparaging the IRP framework, Staff understates or outright
ignores its own opportunities to participate in and influence the IRP process, leaving the
impression that utilities just do what they want with no oversight or accountability. Staff
also attempts to discount the very continuity of IRP planning and analysis on which they
rely in attempting to disparage the Company's process and PRP. Finally, Staff attempts to
undermine the importance of IRP to utility resource decisions by suggesting that utility
resource plans are non-binding and carry no weight, in spite of the numerous provisions of
the IRP rules | discussed previously that suggest utility plans carry significant weight for
both the utility and the Commission. If the IRP process and its importance were indeed as
Staff attempts to characterize them in its rebuttal testimony, one would have to wonder
about the need for IRP at all.

Q. As you just noted, you previously discussed the importance of IRP and
the numerous provisions of the Commission's IRP rules that emphasize its
importance. Do you have anything to add in that regard?

A. Yes. Just one thing, that is, Staff's own words about the importance resource
planning generally, and of utilities actually implementing their PRPs. Specifically, when
commenting on the proposed rules that became the Commission's current IRP rules (in
2011), Staff advised the Commission that "[i]t would be enlightening, and disturbing, to
know that the utility's requested action [i.e., to implement its PRP] did not follow the
utility's preferred resource plan. That would suggest that the preferred resource plan was
not relevant and meaningful to the utility."®” Staff went on to support the mandate in the

rules that utilities be required to notify the Commission if the PRP changed materially: "As

67 Staff's Comments to the Missouri Public Service Commission Proposed Rules Electric Utility Resource
Planning File No. EX-2010-0254, p. 22.
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written, the proposed rules contemplate a full snapshot every three years in the triennial
compliance filing, a much smaller and narrowly focused snapshot every year in the annual
update report, and an ongoing and notification of material changes filed whenever and as
often as they occur. Together, they serve to keep the resource acquisition strategy and

preferred resource plan up to date and meaningful" (emphasis added; footnote omitted).®

Throwing the PRP in the trash and requiring (as Staff advocates for in this case) myriad
new analyses and metrics perhaps suitable for merchant generators hardly gives meaning
to a utility's PRP.

Q. You also discussed the use of generic assumptions in the Company's
IRP analysis rather than project-specific assumptions. Do you have anything further
to add on that point?

A. No, although it is worth reiterating that, in its direct testimony, the Company
updated its generic assumptions for solar and other resources and, the specific parameters
of the Projects are in line with those assumptions.

Q. How do you respond to Staff’s criticism regarding the ability of utility
management to use multiple self-defined objectives to craft and assess alternative
resource plans?

A. This criticism is both inapt and untimely. Ameren Missouri has used the
same planning objectives to inform and assess alternative resource plans since its 2011

IRP.%° Staff challenged the weights applied by the Company for scoring in its comments

88 1d., pp. 25-26. See also p. 21: "If the preferred resource plan is to be relevant and meaningful, it must be
kept current.”

89 See Chapter 10 — Strategy selection for each of Ameren Missouri's 2014, 2017 and 2020 triennial IRP
filings attached as Schedules MM-S10, MM-S11, and MM-S12, respectively. Please note that while
Schedule MM-S12 has "C" or "HC" references, it is no longer confidential or highly confidential, although
they were at the time of its original filing.
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on the Company's 2011 IRP, but the Commission found those weights to be appropriate
and in compliance with the provision of the Commission's IRP rules requiring that the
minimization of NPVRR be the primary selection criterion.” Since that time, Staff has
reviewed and commented on three Ameren Missouri triennial IRP filings and has expressed
no concern with the use of the Company's planning objectives.”* The Company's IRP
planning objectives include cost, customer satisfaction, resource diversity, financial and
regulatory risk, and economic development. Cost is measured by NPVRR and carries a
weight of 30 percent for plan scoring. Economic development carries a weight of 10
percent, and the other three planning objectives each carry a weight of 20 percent. The
Company continues to use these planning objectives based on their consistency with
ensuring that the overall public interest is served and that minimizing costs to customers,
which the Company's PRP does, is the primary criterion for assessing plan performance
and selecting its PRP.

Q. Is Staff's assertion of bias in the Company's specification of its IRP
assumptions valid?

A. Not at all. While it is true that the Company is, and should be, solely
responsible for the assumptions it uses for its IRP analysis, it is also true that the IRP
framework defined by the Commission's IRP rules provides ample opportunity for review
and input on the part of Staff and other IRP stakeholders. First, the IRP rules provide for

suggestions for so-called Special Contemporary Issues ("SCI") from Staff and other IRP

"0 File No. EO-2011-0271. In fact, Staff criticized the Company for not placing more weight on a plan's
relative NPVRR yet now, when opposing the Projects, claims NPVRR matters not. [cite to staff report]
1 See Staff 's reports on the Company's 2014, 2017 and 2020 IRP filings in Schedules MM-S3, MM-S4,
and MM-S5.
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stakeholders for both triennial IRP filings and annual updates.’® This process allows Staff
and other parties to recommend any issues or analysis, including assumptions or even
specific plans, that the utility include in its next IRP filing. Because SCI suggestions are
made in September of each year, and because Ameren Missouri has historically made its
IRP filings by October 1%, this affords stakeholders the opportunity to suggest issues or
items for analysis a full year in advance of the Company's IRP filings. "

Second, the IRP rules provide for stakeholder meetings and the provision of drafts
of IRP documentation and the presentation to stakeholders of the assumptions the utility
will use for its IRP analysis and the approach it will take to perform risk analysis of
alternative resource plans prior to completing such analysis for its triennial IRP filings.’*
The assumptions presented to stakeholders include:

e Load forecasts, including base, high and low scenarios.

e Assumptions for supply side resource alternatives, including wind, solar,
gas, and nuclear generation and battery storage and pumped storage
resources. These include both cost and performance parameters.

e Assumptions for environmental compliance and mitigation for the utility's
existing resource fleet.

e Cost and performance assumptions for the utility's existing fleet of
resources.

e Prices for natural gas, emissions, market energy, and capacity.

220 CSR 4240-22.080(4).

3 Ameren Missouri has filed its triennial IRPs by October 1% since 2011 and its annual updates by October
1%t since 2021 pursuant to a series of waivers approved by the Commission and supported by Staff.

7420 CSR 4240-22.080(5).

39



10

11

12

13

14

15

16

17

18

19

Surrebuttal Testimony of
Matt Michels

e Assumptions for demand-side resource portfolios based on the utility's most
recent market potential study.

e Assessments of transmission and distribution system requirements, and
assumptions for transmission system investments associated with new
generation additions and the retirement of existing generation.

The IRP rules provide stakeholders with 30 days to submit any comments,
including potential alleged deficiencies or concerns with the assumptions presented or draft
documentation provided to stakeholders. Ameren Missouri has routinely indicated that it
would accept input beyond the 30-day period specified in the IRP rules.

Third, Ameren Missouri has made a practice of hosting a stakeholder meeting
following the filing of its triennial IRPs and/or notifications to the Commission of a change
in its PRP. The Company did so following both the filing of its 2020 IRP and its 2022
Notice of Change in Preferred Resource Plan. The Company has also indicated its openness
to questions or discussions regarding issues outside of formal stakeholder meetings.

Throughout these interactions, the Company has remained open to questions and
input regarding the assumptions it uses and its approach to IRP analysis. Throughout those
same interactions, | do not recall anyone from Staff suggesting that the Company was using
biased assumptions to achieve a desired outcome. The allegations made by Staff witnesses

in this case in that regard are both surprising and disappointing.
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Q. Did Ameren Missouri provide its draft IRP documentation and present
its analysis framework and assumptions for its 2023 IRP in advance of its 2023
triennial IRP filing?

A. Yes, indeed well in advance of its filing of this case. On April 27, 2023, the
Company presented its assumptions for its 2023 IRP analysis, along with its planned
approach and framework for analyzing and assessing alternative resource plans. The slide
deck used for that presentation is attached as Schedule MM-S13. The presentation covered
assumptions for load forecasts, existing generation, new generation, transmission and
distribution, natural gas prices, carbon prices, market energy prices and capacity prices.
The market prices for energy and capacity are those produced by CRA, which I have
discussed previously. The presentation also includes the Company's plans for evaluating
uncertainties beyond the pricing scenarios analyzed by CRA. These include uncertainties
regarding load growth, project costs and schedules, financing costs, forced outage rates,
fuel costs (coal and nuclear), fixed and variable O&M costs, emission prices, and costs and
load impacts from demand side programs.

On June 8, 2023, the Company shared drafts of the Chapters corresponding to 20
CSR 4240-22.030 (Load Forecasting), 20 CSR 4240-22.040 (Supply Side Analysis), 20
CSR 4240-22.045 (Transmission and Distribution Analysis), and 20 CSR 4240-22.050
(Demand Side Analysis). The drafts are attached to my surrebuttal testimony and marked
as follows:

e Schedule MM-S14 — 2023 IRP Draft Chapter 3 — Load Analysis and
Forecasting

e Schedule MM-S15 - 2023 IRP Draft Chapter 3 — Appendix A
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Schedule MM-S16 — 2023 IRP Draft Chapter 4 — Existing Supply-Side
Resources

Schedule MM-S17 — 2023 IRP Draft Chapter 4 — Appendix A

Schedule MM-S18 - 2023 IRP Draft Chapter 4 — Appendix B

Schedule MM-S19 - 2023 IRP Draft Chapter 5 — Environmental
Compliance

Schedule MM-S20 - 2023 IRP Draft Chapter 6 — New Supply-Side
Resources

Schedule MM-S21 - 2023 IRP Draft Chapter 6 — Appendix A

Schedule MM-S22 — 2023 IRP Draft Chapter 7 — Transmission and
Distribution

Schedule MM-S23 — 2023 IRP Draft Chapter 7 — Appendix A

Schedule MM-S24 — 2023 IRP Draft Chapter 8 — Demand-Side Resources

(Potential Study)

Note that the Company's DSM potential study was provided in lieu of a separate

draft of Chapter 8 as it appeared in the Company's final filing pursuant to a waiver

requested by the Company and granted by the Commission to do so0.”

5 See the Commission's order granting the variance in File No. EE-2023-0021.
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Q. You mentioned previously that the IRP rules provide the opportunity
for Staff and other stakeholders to comment on the Company’s draft documentation
and the assumptions and analysis framework presented by the Company as you've
just described. Did Staff provide any such comments, either formally or otherwise,
regarding the Company's draft documentation, assumptions and analysis framework
provided by the Company in advance of its 2023 IRP filing?

A. No.

Q. You mentioned the SCI process, by which Staff and other stakeholders
can recommend issues or analysis that they would like the utility to perform. Did Staff
suggest any SCIs for the Company's 2020 IRP, 2021 IRP annual update, or 2022 IRP
annual update?

A. Yes. For the Company's 2020 IRP, Staff suggested analysis of transmission
investments needed to facilitate coal retirements, ranges of adoption of electric vehicles,
and consideration of potential future technologies for energy storage, distributed energy
resources, and demand side programs. The Company routinely includes all of these in its
IRP analysis. Staff did not propose any SCls for the Company's 2021 annual update. Staff
proposed two SCls for the Company's 2022 annual update — discussion of the Company's
plans for use of securitization and plans for handling emergency events (specifically citing
the COVID pandemic and the February 2021 winter storm Uri). "

Q. Did Staff recommend any SCls for the Company's 2023 IRP?

A. Yes. In addition to the two issues Staff had proposed for the Company's

2022 annual update, Staff also recommended analysis of customer and shareholder risks

76 Staff's proposed SCI for the Company's 2020 IRP and 2022 annual update are attached as Schedules
MM-S25 and MM-S26, respectively.
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associated with the Company's planned renewable expansion. Staff noted that the
additional suggested SCI was consistent with the Commission's order regarding the
Company's 2020 IRP, that order having indicated the need for such analysis.

Q. Did the Commission adopt Staff's proposed SCls for the Company’s

2023 IRP?
A. No.
Q. Staff witness Fortson discusses the Commission's agreement with Staff

for the need for the analysis of customer and shareholder risks as indicated in the
Commission's order regarding the Company's 2020 IRP. Is there a reason the
Commission declined to include this for the Company's 2023 IRP?

A. The Commission did not specify a reason for declining to include this issue,
and | won't speculate as to why. | will note that the Company's response to the proposed
SCl indicated that the Company had already performed and submitted analysis addressing
this issue on two occasions. The first was a filing made by the Company on December 15,
2021, pursuant to the directive provided by the Commission in its order regarding the
Company's 2020 IRP.”” The second was as part of the Company's June 2022 Notice of
Change in Preferred Resource Plan.”® | am not aware of any other information on which
the Commission may have relied to decline to include this issue as an SCI for the

Company's 2023 IRP.

" The Company's December 15, 2021, filing is attached as Schedule MM-S27.
8 The analysis included with the Company's 2022 Notice of Change in Preferred Plan is included in
Schedule MM-D2, attached to my direct testimony.
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Q. The analyses of customer and shareholder risks to which you refer were
the eventual result of a concern raised by Staff regarding the Company's 2020 IRP,
as witness Fortson notes. Has Staff provided any feedback to the Company regarding
this analysis?

A. Staff has provided no formal feedback, and its informal feedback has been
limited to a simple acknowledgement that the Company has performed the analysis.

Q. Did the Company discuss its analysis with Staff and/or other IRP
stakeholders?

A. Yes. On December 2, 2021, the Company met with members of Staff to
discuss the Company's analysis of customer and shareholder risks and to seek input from
Staff prior to finalizing the Company's analysis for filing.”® Staff indicated no issues with
the Company's analysis and provided no suggestions for modifications, but cordially
acknowledged the Company's efforts to perform the required analysis. While the Company
had technically satisfied the Commission's directive regarding this analysis with its
December 2021 filing, the Company sought the assistance of expert consultant Roland
Berger to bring additional rigor to the analysis of risk for inclusion with the Company's
2022 Notice of Change in Preferred Resource Plan.

On July 11, 2022, the Company presented to stakeholders its updated PRP as
indicated in its June 2022 Notice of Change in Preferred Resource Plan, including the

results and approach to the analysis of customer and shareholder risks performed with

™ The slides used to facilitate the discussion with Staff on December 2, 2021, are attached as Schedule
MM-S28. Please note that while Schedule MM-S28 was confidential at the time it was presented, it no
longer is. Following the Staff discussion on December 2, the Company made the filing on December 15,
2021.
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Roland Berger.®° Staff provided no pushback regarding Roland Berger's analysis at that
time or since. In fact, Staff provides no critique of this analysis, or the Company's prior
analysis of this issue, in its testimony in this case, despite noting its original concern which
led to the analysis.

Q. Did the Commission provide the opportunity for Staff and other
stakeholders to suggest SClIs for the Company’s 2024 IRP annual update?

A. Yes. Staff and other stakeholders were afforded the opportunity to suggest
SCls for the Company's 2024 IRP annual update by September 15, 2023.8! The deadline
for SCI suggestions was about four weeks prior to the due date for Staff's rebuttal testimony
in this case and about four months after the filing of the Company's direct case.

Q. Did Staff suggest any SCls for the Company's 2024 IRP annual update?

A. No. Office of Public Counsel and Sierra Club provided suggested SCIs, but
Staff did not.

Q. In your opinion, has Staff had numerous opportunities to voice the
kinds of concerns it expresses regarding the Company's IRP assumptions and
analysis in its rebuttal testimony in this case prior to the filing of that testimony?

A. Yes.

Q. In your opinion, has Staff had numerous opportunities to suggest
assumptions or analyses to be performed by the Company of the kind it claims it
should be afforded the opportunity to suggest?

A. Yes.

8 The slides used to facilitate the discussion with Staff and other stakeholders on July 11, 2022, are
attached as Schedule MM-S29.
81 File No. EO-2024-0042.

46



10

11

12

13

14

15

16

17

18

19

20

21

22

Surrebuttal Testimony of
Matt Michels

V. THE COMPANY'S 2023 IRP ANALYSIS CONFIRMS THE ECONOMIC
BENEFITS OF THE COMPANY'S PLANNED RENEWABLE
TRANSITION

Q. Staff witnesses assert that the Company's analysis as presented in its
direct case is not useful because the assumptions used for the analysis included in the
Company's 2022 Notice of Change in Preferred Resource Plan are outdated and out
of line with the Company's latest assumptions. At the same time, Staff witnesses also
assert that the analysis included in the Company's 2023 IRP cannot be used to support
the Company’s requests in this case because it was filed only weeks prior to the date
on which Staff's rebuttal testimony in this case was due. Are either of these
contradictory points valid?

A. No. I would first note that, in combination, Staff's concerns of the prior IRP
being too old and the instant IRP being too new would, if adopted, create a CCN process
and a standard for CCN approval that would literally make it impossible for a utility to
make any filing of any kind to implement the Company's PRP except in incredibly narrow
—and as yet unidentified by Staff — windows of time where an IRP's age was "just right" —
old enough to have been reviewed by stakeholders but not so old as to be "out of date" yet.
Because the Company follows the requirements of the IRP rules regarding updates to its
PRP between IRP filings, it always has a PRP that is in effect and reflective of its business
plan. The Company's request in this case is consistent with the PRP the Company was
implementing at the time it filed its direct case, and it remains consistent with the PRP it

adopted when it made its triennial 2023 IRP filing.
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Beyond that, though, Staff omits very important facts in making these claims. The
first is that the Company updated key assumptions for the analysis presented in its direct
case, including in my direct testimony, as | have explained in detail previously in my
surrebuttal testimony. These updates included project costs for wind and solar generation,
tax credit provisions under the IRA, and assumptions related to the Company's capacity
position, including load forecast, demand-side program load impact, and capacity
accreditations and planning reserve margin requirements as used in MISO's 2023-2024
PRA.

The second is that Staff has had a substantial portion of the Company's 2023 IRP
filing available to review since before the Company filed its application in this case,
including those assumptions which are key to the relative economics of renewable
resources, including the Projects. Staff notes the date of the recent filing of the Company's
2023 IRP, implying that it did not have an opportunity to review even a substantial portion
of the Company's filing before then. Whether intentional or not, this is misleading. As I
have described previously in my surrebuttal testimony, the Company presented the
assumptions and analysis approach the Company used for its 2023 IRP analysis to Staff
and other IRP stakeholders in April and provided drafts of the chapters covering the
Company's IRP assumptions in June, four months prior to the filing of Staff's rebuttal
testimony in this case and now a full six months ago. Those assumptions did not change
for the actual 2023 IRP filing with the exception of a small change to load to reflect
emerging economic development activity, which is common to all plans. Staff's rebuttal
testimony in this case demonstrates its awareness of these assumptions and the opportunity

it has had to review and digest them. Most notably, Staff did have sufficient time and
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opportunity to make a comparison of the solar project cost assumptions between the

Company's 2023 IRP and its 2022 Notice of Change in Preferred Resource Plan, to provide

an assessment of the Company's use of its 2023 IRP assumptions for carbon prices, and to

criticize the power pricing analysis performed by CRA for the Company's 2023 IRP.%

Q.

What portions of the Company's 2023 IRP filing were only available to

Staff and other stakeholders as of the filing date?

A.

The following chapters of the IRP were only available upon the filing of the

Company's IRP on September 26, 2023:

Chapter 1 — Executive Summary — This chapter provides an overview of the
Company's PRP and key elements of the filing.

Chapter 2 — Planning Environment — This chapter provides a discussion of
the market scenario variables and results of CRA's price modeling for
energy and capacity.® It also provides discussion of MISO's resource
adequacy framework, planning reserve margin requirements, and capacity
accreditation values, as well as general planning environment
considerations. While this chapter was only available upon filing, the key
inputs and results of price modeling were presented to Staff and other
stakeholders in April 2023, and the MISO variables were included and
reflected in the capacity analysis provided in my direct testimony in this

case, filed in mid-June.

82 As noted, Staff was aware of the CRA analysis in April, 2023, and then had more than two months to
actually analyze it (including all workpapers) prior to filing Staff's rebuttal.
8 Ameren Missouri's 2023 IRP Chapter 1 is attached as Schedule MM-S30.
8 Ameren Missouri's 2023 IRP Chapter 2 is attached as Schedule MM-S31.
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Chapter 8 — Demand-Side Resources — This chapter covers the Company's
consideration of demand side programs in final form in addition to the
Company's market potential study, which was provided as a draft in June.
Chapter 9 — Integration and Risk Analysis — This chapter covers the results
of the Company's analysis of alternative resource plans.®®

Chapter 10 — Strategy Selection — This chapter covers the Company's
selection of its PRP based on the analysis results described in Chapter 9 and
the company's resource planning objectives, including minimization of
NPVRR.#

Chapter 11 — Stakeholder Process — This chapter provides an overview of
the Company's stakeholder process, including descriptions of its analysis of
SCI and consideration of stakeholder comments on its draft documentation
and assumptions, along with any references to the location(s) within the

filing where SCI and comments are addressed.

In short, the key portions of the 2023 IRP filing only available at the time of filing

are the analysis results and selection of the Company's PRP. All relevant inputs and

assumptions of the 2023 IRP were available to Staff before this case was filed.

Q.

How long has the Company used the model that produces the results of

analysis of alternative resource plans?

A.

The Company has used its current IRP model since the preparation of its

2014 IRP. The model is an Excel-based model developed by Ameren Missouri. It is

described in Chapter 9 of each of the Company's triennial IRP filings and is provided in

8 Ameren Missouri's 2023 IRP Chapter 9 is attached as Schedule MM-S9.
8 Ameren Missouri's 2023 IRP Chapter 10 is attached as Schedule MM-S32.
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the workpapers included with each of the Company’s triennial IRP filings. It uses as part
of its inputs the results of production costs models used to determine generation dispatch,
production, emissions, and costs. While the production cost model was changed from the
RTSim model to PowerSimm Planner for the Company's analysis supporting its 2022
Notice of Change in Preferred Plan and then for the Company's 2023 IRP, the scope and
format of the data used by the IRP model has remained the same. It should be noted that
the PowerSimm Planner model has also been used previously by the Company in support
of its electric rate review filings in both 2021 and 2022. In both of those cases, the model
results were reviewed by Staff for both the Company's direct case analysis and true-up
analysis.

Q. During the time the Company has used its current IRP model, has Staff
or any stakeholder identified any material issue with respect to the operation or
accuracy of the IRP model’s results?

A. No.

Q. Is it fair to say that the Company's IRP model will produce accurate
results reflecting whatever assumptions are used to drive the modeling?

A. Yes.

Q. Do you have any reason to believe that the results produced by the
Company's IRP model for its 2023 IRP are not accurate and reflective of the
assumptions used by the Company for that analysis?

A. No.
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Q. Does Ameren Missouri place significant importance on the consistency
and continuity of its IRP resource planning?

A. Definitely. The Company places significant importance on the consistency
and continuity of its planning because it ensures stability in its planning and ensures that
changes to its plans, including its PRP, are appropriate and explainable.

Q. Do you believe Staff also places significant importance on that kind of
consistency and continuity?

A. I do. The rebuttal testimony of Staff witness Fortson provides an indication
of the importance Staff places on consistency and continuity by noting the consistent
presence of combined cycle gas-fired generation in the Company's PRP across multiple
IRP filings and suggesting that this provides a strong indication of the need for such
generation.

Q. Witness Fortson notes that the amount of combined cycle gas
generation has increased across successive triennial IRP filings made by the Company
over the years. Should that be cause for concern?

A. No. To the contrary, the increase in the Company's need for resources over
the course of multiple IRP filings is primarily a reflection of the level of existing generation
retirements expected during the 20-year planning horizon, which is extended three years
with each successive triennial IRP filing. For the Company's 2011 IRP, the planning
horizon extended through 2030, and the only significant generation retirement through then
was that of the Company's Meramec Energy Center. With successive IRP filings, the
planning horizon extended further into the 2030s and now through 2043, by which time

the Company expects to have retired all of its coal-fired generation along with its gas-fired
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generation in Illinois. While the Company fully believes that its plans for significantly
expanding its fleet of renewable generation to transition its generation portfolio is the best
and most affordable path for meeting its customers' future energy needs, it also believes
that significant dispatchable generation resources will be needed to ensure reliability as it
retires its aging fleet of coal-fired resources.

Q. How has the Company's consideration of renewable generation and
inclusion in its PRP evolved over the years and through the Company's IRP filings?

A. Through its 2014 IRP, the Company saw promise in the potential large-scale
expansion of renewable resources, but the economics weren't sufficient to make such a
commitment. Ameren Missouri added renewable generation to its portfolio in limited ways,
including a wind PPA, a landfill gas generation facility, and a relatively small solar
generation facility, which provided renewable energy alongside the Company's existing
hydroelectric generation resources and helped the Company meet its obligations under the
Missouri Renewable Energy Standard ("RES"). Shortly thereafter, the economics of
renewable generation improved, primarily driven by decreases in project costs. As aresult,
the Company added 700 MW of wind generation to its PRP in its 2017 IRP filing to meet
increasing RES requirements in 2021. As the Company implemented its planned wind
additions, the economics of solar generation continued to improve. During this time, we
also saw increasing support for and efforts to promote the use of renewable energy as part
of policies to reduce greenhouse gas emissions, starting with the promulgation of EPA's
Clean Power Plan (CPP). While the CPP was ultimately withdrawn, the sentiment of the
public and policymakers supporting renewable energy has continued, including the passage

of the IRA in 2022. This environment of improving economics and policy trends led the
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Company to include a large-scale expansion of renewable resources in its PRP for its 2020
IRP. The Company has continued to include this renewable resource expansion, albeit
with slight modifications in timing, in its PRP through its 2022 Notice of Change in
Preferred Resource Plan and now its 2023 IRP.

Q. Staff, as part of its criticism of how the Company goes about selecting
resource plans, points to materials regarding the 2023 IRP filing that were provided
by the Company to Staff in mid-September of this year.8” What kind of information
about the 2023 IRP was shared with Staff?

A. On September 14, 2023, the Company shared its 2023 IRP PRP and key
results of its analysis that led to the PRP's selection, including its energy and capacity
position and comparison of NPVRR results for key plans evaluated as part of the 2023 IRP
process.

Q. Did the Company's 2023 IRP analysis indicate a need to significantly
alter the Company's plans (at that time most recently reflected in its 2022 PRP) for
renewable resource expansion?

A. No. While some of the details have changed from the 2022 PRP (although
in most key respects the 2023 PRP is very similar to the 2022 PRP), the analysis results of
alternative resource plans for the Company's 2023 IRP continue to support the
implementation of the Company's planned addition of renewable resources over the
planning horizon. The chart in Figure 1 below was included in the overview provided to
Staff on September 14, 2023, and shows the NPVRR for selected alternative resource plans

analyzed by the Company as part of its 2023 IRP. From left to right, the results correspond

8 Brad Fortson Rebuttal Testimony, p. 20.
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to 2023 IRP Alternative Resource Plans C, E, K, F, I and J.% The key takeaways relevant
to the Company's request in this case come from comparison of Plan C, the Company's
2023 IRP PRP, to Plan K, the Renewables for Capacity Need Plan, and Plan F, the
Renewables for RES Only Plan. The key differences between Plans C and F are the
renewable additions — limited to 725 MW of solar resource additions over the planning
horizon in Plan F compared to 4,700 MW of wind and solar additions for Plan C — and the
addition of a further 1,200 MW of combined cycle gas generation in Plan F given the
reduced level of renewable additions. This provides a direct comparison of the Company's
planned addition of renewable resources to a plan in which gas-fired generation is added
instead of non-RES renewable resources. The NPVRR for Plan C is lower than that for
Plan F by approximately $1.6 billion to $2.1 billion, depending on the assumed carbon
price, with a probability-weighted-average difference of approximately $1.8 billion.

The comparison of Plans C and K for the 2023 IRP is closely analogous to the
comparison of similar plans included in my direct testimony. The only difference between
Plans C and K is the timing of renewable additions, which in Plan K are limited to the
amount of renewable resources needed to meet the Company's required planning reserve
margin precisely when such capacity is needed, regardless of the infeasibility of doing so.
The NPVRR for Plan C is lower than that for Plan K by approximately $500 million to
$900 million, depending on the assumed carbon price, with a probability-weighted-average
difference of approximately $700 million. Note that this comparison is conservative and
does not include a quantification of certain risks that were analyzed by Roland Berger and

included in the Company's 2022 Notice of Change in Preferred Resource Plan. As

8 See 2023 IRP Chapter 9, Schedule MM-S9, Table 9.6 for detailed descriptions of each plan.
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discussed in my direct testimony, risks regarding financing costs and land availability
remain real risks that could significantly increase costs to customers if the Company's
deployment of renewable resources is significantly delayed. Roland Berger had estimated
the financing cost risk to be approximately $300 million alone, which would bring the
expected difference in costs between Plans C and K to roughly $1 billion. Land availability
risks were estimated to be between $200 million and $300 million.

Figure 5. NPVRR of Selected 2023 IRP Alternative Resource Plans®

8 The "Proposed Preferred Plan™ is Plan C, the "Renewables for Capacity Need Only" is Plan K, and the
"Renewables for RES Only" is Plan F.
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Q. Staff witness Fortson notes several changes in the Company's PRP
from what it filed in 2022 to what it just filed with its 2023 IRP.%° Do those changes
suggest that the analysis provided by the Company in its direct testimony in this case
is invalid for purposes of supporting the Company's request in this case regarding the
Projects?

A. Not at all. In fact, the Company's 2023 IRP analysis results simply serve to
confirm the direct case the Company has already made in support of the Projects. Witness
Fortson lists changes to the PRP he says he is aware of, then speculates that there might be
others (there aren't). The truth is that the Company's PRP in its 2023 IRP represents a
modest evolution from that filed by the Company with the Commission in 2022. The total
amounts of wind, solar and battery storage added in the PRP are unchanged. Only the
timing has changed with some delays in both solar and wind additions compared to 2022
assumptions. 400 MW of battery storage was moved up to the late 2020s because of the
addition of stand-alone ITC for storage resources through the IRA. The retirement of Sioux
Energy Center and the effectively simultaneous addition of 1,200 MW of combined cycle
gas generation has been delayed by just two years, from the end of 2030 to the end of 2032.
The Company has also added 800 MW of simple cycle gas generation by the end of 2027
to ensure reliability during extreme conditions and to partner with renewable resources to
ensure reliability. Beyond that, the level of clean dispatchable resources added near the end
of the planning horizon, in 2040 and beyond, has increased to reflect expected reliability
needs, including the needs that arise from the evolving resource adequacy framework in

MISO.

% Brad Fortson Rebuttal Testimony, p. 18.
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Q. Is the fact that the Company has updated its analysis as part of its 2023
IRP an indication that the analysis presented in the Company’s direct case in support
of the Projects is invalid? Put another way, does the 2023 IRP analysis and the
Company's new PRP conflict with the analysis presented by the Company in its direct
case”?

A. No. The analysis included in the Company's 2023 IRP simply confirms the
conclusions the Company has reached regarding the need for renewable resources, which
has consistently existed in the Company's 2020 PRP, its 2022 PRP, its 2022 PRP (with key
assumptions updated) presented in our direct case, and now in its 2023 PRP. While
assumptions change and analysis results fluctuate, the Company's latest IRP analysis points
unequivocally to the need for a significant expansion of renewable resources to meet
customers' energy needs affordably and, with the help of existing and new dispatchable
resources, reliably while mitigating risks attendant to the continued use of coal-fired
generation to maintain reliability during the transition. None of these changes alter the
basic fact that by next year we will have retired about 2,000 MW of what was once a 5,400
MW coal-fired fleet, and that the rest of it is expected to be retired within the planning
horizon, including another nearly 900 MW in less than ten years. None of these changes
indicate that renewables should not play a significant role in replacing some (eventually
about 50%) of the energy those coal-fired resources formerly provided — certainly not that
we don't need the 550 MW of solar at issue in this case — and none of those changes
undermine the significant risk mitigation the Projects in this case and additional renewables
provide against the risks facing our coal-fired generation fleet, and that are present in the

MISO market. A key take-away from the 2022 PRP is confirmed by the 2023 PRP: the
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Company's prior and current PRP produces an NPVRR that is hundreds of millions (or a
billion dollars or more when the very real risks of transition are included) more cost-
effective than the alternative, while also mitigating the kinds of risks discussed by
Company witness Arora in his direct and surrebuttal testimonies, and about which the
Commission's Boomtown order indicates the Commission is also concerned.
VI.  THE COMPANY'S 2023 IRP ANALYSIS CONFIRMS THE NEED FOR
RENEWABLE RESOURCES, INCLUDING THE PROJECTS

Q. What does Staff's rebuttal say about Ameren Missouri's need for
renewable energy projects?

A. Staff asserts that the Company does not need to add renewable resources
like the Projects in the near term because, in Staff's view, the Company has not adequately
defined the term "energy need,"® the Company has not sufficiently demonstrated a need
for the energy,®? and the Company need not be concerned with energy needs as long as it
has sufficient capacity to meet peak demand, the idea being that the Company can simply
rely on the capacity resources it would own and operate to generate when needed, and/or
continue to rely on the MISO, where (presumably according to Staff's view) there will
always be sufficient energy resources to meet utilities' needs whether or not they add the
resources necessary to meet those needs themselves.%

Q. Has the Company defined what an *‘energy need" is?

A. Yes, although not in the kind of neatly packaged formulaic definition that

Staff indicates it would like, as Company witness Arora discusses in his surrebuttal

91 Staff witness Sarah Lange Rebuttal Testimony, pp. 62-67.

92 Staff witness Shawn Lange Rebuttal Testimony, p. 7.

93 Staff witness Shawn Lange Rebuttal Testimony, pp. 7-8; Staff witness Michael Stahlman Rebuttal
Testimony, pp. 7-8.
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testimony. By and through the discussion that the Company has included in its IRP filings
and related documentation, beginning with its 2020 IRP, an energy need is indicated when
the Company expects to have insufficient generation to meet its load obligation and to
mitigate risks to its ability to do so.

Q. Has the Company sufficiently demonstrated its energy need?

A. Yes. As | mentioned above, the Company discussed this need in its 2020
IRP.% It further discussed its need for energy in its testimony accompanying its request for
a CCN for the Boomtown solar project,®® and in my direct testimony in this case.

Q. Does the Company's 2023 IRP reflect an expectation that the energy
need established by the Company in its direct case will be eliminated or materially
diminished?

A. No. Staff witness Fortson calls changes to the Company's 2023 IRP PRP
"substantial.” As | discussed earlier, Staff takes the position the 2023 IRP is too new,
although as also demonstrated earlier many key 2023 IRP assumptions were known to Staff
months ago and in fact were used in my direct testimony analyses. It is clear to me that
Staff at a minimum wants to create the impression that the 2023 PRP may materially
change the existence of the Company's energy need, the implication being that the
Company's direct case might be inadequate due to changes between then and now. But the
facts are that the results of the Company's 2023 IRP analysis in fact do not indicate a
reduced energy need relative to that demonstrated in my direct testimony in this case, nor
do they in any way undermine the Project justifications presented by the Company in this

case. If anything, the 2023 IRP indicates a greater need for energy. Regardless, the energy

94 Schedule MM-S12.
9 File No. EA-2022-0245.
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need established by a string of analyses going back several years, including by my direct
testimony, remains. This is driven by assumptions and expectations for customer demand,
including electrification and economic development, and expectations for generation
production in light of proposed and potential future environmental and climate policy.

Q. So, it is simply not true that the 2023 IRP is too new, that if Staff took
months to examine it a different picture for energy needs would emerge??

A. No, that is not true, as comparisons to our direct case energy positions and
energy positions reflecting the 2023 IRP show. The charts in Figures 6, 8, and 10 below
show the Company's annual energy position under three different sets of assumptions for
resource additions and using probability-weighted-average ("PWA") load and carbon
prices based on its 2023 IRP analysis. Figure 6 shows the annual energy position for
Company's 2023 PRP with only renewables added for RES compliance (Plan F in Figure
5 above) — additional renewables, the 2033 combined cycle, and the 2040 and 2043 clean
dispatchable generation additions are excluded. Figure 8 shows the annual energy position
with only RES renewable additions and the 2033 combined cycle — still excluding
additional renewable resources and the 2040 and 2043 clean dispatchable generation
additions (Plan K). Figure 10 shows the energy position for the Company's PRP (Plan C)
with no exclusions. Figures 7, 9, and 11 show the comparable energy positions that |

presented in my direct testimony.

% As outlined in my direct testimony and again in this surrebuttal testimony, these direct case charts were
all based on updated key assumptions for the 2023 IRP, but since the 2023 PRP was not determined at that
time, obviously did not fully reflect the entirety of the 2023 IRP. Please also note that my direct case
energy position charts started with the year 2023 and ended with the year 2050. The updated charts run
from 2024 through 2045. The 2023 IRP planning horizon actually ends in 2043.
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Figure 6. Annual Energy Position for 2023 PRP with Only RES Renewables

(MWh)

Figure 7. Annual Energy Position for 2022 PRP with Only RES Renewables

(MWh)¥7

% Figure 7 here is a reproduction of Figure 5 in my direct testimony.

62



Surrebuttal Testimony of
Matt Michels

Figure 8. Annual Energy Position for 2023 PRP with Only RES Renewables

and 2033 Combined Cycle

Figure 9. Annual Energy Position for 2022 PRP with Only RES Renewables

and 2031 Combined Cycle®

% Figure 9 here is a reproduction of Figure 6 in my direct testimony.
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Figure 10. Annual Energy Position for 2023 PRP

Figure 11. Annual Energy Position for 2022 PRP®°

As Figure 6 shows, the Company has a need for energy resources starting in 2029
without non-RES renewables which starts at 1-2 GWh and grows to approximately 17

GWh in 2040. As shown in Figure 8, the addition of combined cycle gas generation

% Figure 11 here is a reproduction of Figure 7 from my direct testimony.

64



10

11

12

13

14

15

16

17

18

19

20

21

22

23

Surrebuttal Testimony of
Matt Michels

partially alleviates the need for energy resources, but still leaves a need of 4 GWh in 2030
and 11 GWh in 2040. Finally, Figure 10 shows the inclusion of all renewable and
dispatchable additions in the Company's PRP results in satisfaction of the Company's need
for energy resources and a buffer to mitigate risks on both the demand-side and the supply-
side. While there are some differences in the exact timing and magnitude in a given year
of the Company's energy position between the direct testimony charts and the charts using
the full 2023 IRP, the basic facts remain the same: the Company has a significant need to
replace energy that used to come from coal, and adding renewables greatly assists in
meeting that need.

Q. Figure 10 shows a significant surplus of energy in 2040 and growing
further in 2043. Do the resources added in those years obviate the need for some of
the renewable additions the Company plans to make?

A. No. The Company expects to need what it refers to as "clean dispatchable
resources” in that timeframe to replace the coal and gas-fired dispatchable resources being
retired in 2039 and 2042. Because of uncertainty regarding resource technology
development, Ameren Missouri has included gas-fired combined cycle generation with
carbon capture and sequestration as a placeholder resource to meet that need. However,
other resources may ultimately prove to better meet those needs by the time resource
decisions must be made. For example, the Company also analyzed alternative resource
plans that include the addition of simple cycle gas, which operates sparingly, and pumped
hydro storage, which produces no net energy, instead of combined cycle gas in that
timeframe. These plans were competitive with the PRP selected by the Company and

indicate the need for flexibility regarding commitments to dispatchable resource
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technologies near the end of the 20-year planning horizon. The Company continues to
follow developments regarding new nuclear and hydrogen-based technologies as well since
such technologies may also prove useful for meeting future dispatchable resource needs.
Q. You mentioned a "*buffer' of energy production to mitigate risks with
respect to demand and supply. Have you analyzed the potential impacts of such risks?
A. Yes. Figures 12 and 14 below show the Company's energy position
excluding non-RES renewables and clean dispatchable resources in 2040 and 2043 under
two different scenarios that represent such potential risks based on the Company's 2023
IRP analysis. Figure 12 shows the energy position for this portfolio with PWA load and
high carbon prices. Figure 13 shows the energy position for high load and high carbon
prices. Both demonstrate the degree to which energy needs may increase or accelerate
when compared to the energy position in Figure 8, which reflects PWA load and carbon
prices. Figures 13 and 15 show the comparable energy positions for each as presented in

my direct testimony.
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Figure 12. Annual Energy Position for 2023 PRP with Only RES

Renewables and 2033 Combined Cycle — High Carbon Price

Figure 13. Annual Energy Position for 2022 PRP with Only RES

Renewables and 2031 Combined Cycle — High Carbon Pricel®

100 Figure 13 is a reproduction of Figure 8 from my direct testimony.
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Figure 14. Annual Energy Position for 2023 PRP with Only RES

Renewables and 2033 Combined Cycle — High Load, High Carbon Price

Figure 15. Annual Energy Position for 2023 PRP with Only RES

Renewables and 2031 Combined Cycle — High Load, High Carbon Price®

101 Figure 15 is a reproduction of Figure 9 from my direct testimony.
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It is important to guard against such risks, particularly because load and carbon
prices (or more broadly, environmental and climate policy) are influenced by numerous
factors that are outside Ameren Missouri's control or influence. Load-related risks include
higher or more rapid expansion of electrification and higher than expected economic
expansion, including the addition of large loads for data centers and manufacturing.
Environmental and climate policy can significantly impact generation from both existing
and new fossil-fueled resources and may in some cases result in the need for significant
reductions in generation at certain facilities and/or early retirement. Maintaining an energy
buffer allows the Company to maintain flexibility as conditions change and to plan for such
changes.

Starting with its 2020 IRP and continuing to today, the Company's PRP, with its
inclusion of a steady buildout of renewable resources throughout the planning horizon,
significantly mitigates these risks. Figures 16 and 18 below show the same risk scenarios
illustrated in Figures 9 and 10 but include the non-RES resources in the Company's PRP
based on its 2023 IRP analysis. The comparable energy positions charts from my direct
testimony are shown in figures 17 and 19. As these charts show, the Company's need for
energy can change significantly as a result of changing conditions and expectations. This
highlights the need to ensure an energy buffer to mitigate the risks associated with such
changing conditions that affect both demand and supply, as | have discussed previously in

my surrebuttal testimony.
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Figure 16. Annual Energy Position for 2023 PRP -High Carbon Price

Figure 17. Annual Energy Position for 2022 PRP -High Carbon Price!°?

102 Figure 17 is a reproduction of Figure 10 from my direct testimony.

70



Surrebuttal Testimony of
Matt Michels

Figure 18. Annual Energy Position for 2023 PRP - High Load, High Carbon

Price

Figure 19. Annual Energy Position for 2022 PRP - High Load, High Carbon

Price!®

103 Figure 19 is a reproduction of Figure 13 from my direct testimony.
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Q. The energy positions in Charts 16-19 appear to show some stark
differences in energy position under the 2023 IRP assumptions compared to the 2022
PRP assumptions. Can you explain why this is so?

A. Itis driven primarily by the difference in the assumption for the high carbon
price scenario. As shown in Figure 4, the carbon prices under the high carbon price scenario
are significantly higher than those used in the 2022 PRP analysis. It should also be noted
that the difference in timing of the addition of combined cycle gas generation and the
retirement of Sioux Energy Center, from the end of 2030 to the end of 2032, contributes to
differences in energy position during that relatively brief period.

Q. In your direct testimony, you also included charts in Figures 14-21 that
show hourly energy positions for selected timeframes. Have you prepared updated
versions of those charts?

A. No. Because those charts reflected updated load information included in the
Company's 2023 IRP analysis and filing, they are still valid and useful in demonstrating
the contribution that renewable resources make to meeting customer demand during key
times of the year and in different years during the planning horizon.

Q. Staff witness Shawn Lange criticizes the charts in Figures 14-21 in your
direct testimony for excluding energy from the Company's gas-fired peakers. How do
you respond?

A. The charts in question are intended to show energy needs and production,
and gas-fired peakers are used sparingly, not only because of economics (although
economics are unguestionably a valid rationale as well, as discussed by witness Arora), but

also by design because of additional operational costs associated with more frequent
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operation and due to permitting and environmental constraints. The value of these peaking
resources is the capacity they provide to meet demand in a limited number of critical hours
and to serve as backup to the resources that produce the bulk of the energy the Company
generates.

Ameren Missouri's simple cycle gas units in Illinois are constrained by provisions
of CEJA, which limits emissions from each fossil-fueled generator to the annual average
emissions produced by each generator in 2018-2020 for any (rolling) 12-month period.
Most of these units (17 of 24) are limited to less than 100 hours of operation during a 12-
month period. Another three units are limited to less than 200 hours of operation during a
12-month period. As | mentioned previously, they still provide value as capacity to backup
other resources and to meet demand during critical hours, but they cannot be relied upon
to provide energy for significant portions of the day for weeks at a time. Solar resources
like the Projects can, and that is what the charts in Figures 14-21 of my direct testimony
illustrate.

Q. Staff witnesses downplay the Company's need for energy, labeling this
energy need as "‘amorphous."*% How do you respond?

A. The Company has been clear about its energy needs and how it plans to
meet them starting with the filing of its 2020 IRP and continuing with its 2022 Notice of
Change in Preferred Plan, its testimony in this case (i.e., based on its 2022 PRP but with
key assumptions updated with 2023 IRP assumptions), and previous cases regarding
requests for CCNs for solar resources, plus its 2023 IRP filing in September. The

Commission itself recognized this need in its Report & Order in the Boomtown CCN case

104 J Luebbert Rebuttal Testimony, p. 24.
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(File No. EA-2022-0245) as described by witness Wills. In short, the Company is
transitioning its portfolio from one that is heavily reliant on coal-fired resources to one that
reflects a combination of established existing clean resources (nuclear and hydro), new
clean renewable resources (mainly wind and solar) and existing and new dispatchable
resources (natural gas and potentially developing technologies) and must do so in a way
that ensures customers' energy needs will be met reliably and under a wide range of
circumstances. This includes consideration of risks to both demand and supply as I've
mentioned previously in my surrebuttal testimony and as | discussed in my direct
testimony. It also includes consideration of extreme weather conditions of the kind we've
experienced in just the last few years during both summer and winter seasons. We've
evaluated our need for energy resources across the entire planning horizon, determined that
renewable resources must play a key role from a customer affordability and risk
management perspective, and crafted a plan — the Company's IRP PRP — that implements
these resources in a way that mitigates the numerous and significant risks associated with
the transition.

Q. Witness Shawn Lange insists that the Company must focus on "'net-
load™ hours to define an energy need that justifies the addition of renewable resources
like the Projects.'% Is that valid?

A. No. His use of "net load" refers to load less production from renewable
resources. It is nonsensical to use load less renewable resources to establish a need for
energy from renewable resources. Doing so is circular; the Company's load is what it is, as

is its generation. The Company has properly focused on the difference between load and

105 Shawn Lange Rebuttal Testimony, pp. 6-7,
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total generation from existing and other planned resources and accounting for specific
characteristics and constraints of those resources to establish its need for energy and assess
the ability of renewable resources, including the Projects, to help meet that need.

Q. Witness Shawn Lange also suggests that the Company’s future energy
shortfall can be met by MISO at a lower cost.'% Is that a valid option?

A. No. It is a risky and irresponsible option.*®” While MISO coordinates the
expansion and operation of the regional transmission system, coordinates the efficient
dispatch of resources within MISO, and establishes resource adequacy processes and
criteria for ensuring reliability, the responsibility for planning and implementing resources
to ensure reliability rests squarely with the market participants responsible for serving
customer load. MISO has no responsibility to ensure resources are available to meet the
needs of utilities that don't effectively plan to meet the resource needs of their customers.
Consequently, there is no process or framework in place for MISO to do so. MISO has
gone from a market with surplus generation to one with imminent and ongoing shortfalls.

Q. Is Mr. Lange aware of the resource situation in MISO?

A. I can only assume so based on his inclusion of a chart from the 2022 survey
of the Organization of MISO States ("OMS") on page 15 of his rebuttal testimony. The
2023 OMS survey continues to show near-term resource shortfalls in MISO. A presentation
of the 2023 OMS Survey results is attached as Schedule MM-S33. On slide 2 of the
presentation, OMS indicates that, "The North/Central subregion shows potential capacity

deficits starting in summer of PY 2025/26."

106 Shawn Lange Rebuttal Testimony, p. 7.
107 The Commission clearly recognizes this in its Boomtown order, as discussed by Company witness Wills
in his surrebuttal testimony.
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Q. Is this consistent with points you made in your direct testimony?
A. Yes. | discussed the 2022 OMS survey as well as various reliability

assessments published by NERC on pages 15-18 of my direct testimony and included the
various reports as schedules attached to my direct testimony. The 2023 OMS survey
continues to recognize the need for resources in MISO as highlighted in those prior reports.
In addition, NERC published its latest long-term reliability assessment on December 13,
2023. That report shows a continued expectation for potential reliability issues in MISO,
noting in an accompanying infographic an expected capacity shortfall in MISO in 2028.1%

Q. Witness Shawn Lange suggests that the Company’s primary focus is to
be a net seller of electricity,'% and Witness Stahlman notes that not all utilities can be
a net seller.**® How do you respond?

A. This is a complete mischaracterization of the Company's objective for its
PRP and the renewable resource additions in the PRP in particular. The Company does not
seek to be a net seller of electricity for its own sake. This is a byproduct of the Company's
thoughtful planning for meeting its customers' needs and mitigating potential risks to
meeting those needs, as | have described previously in both my direct and surrebuttal

testimonies. Of course, not all utilities can be net sellers of electricity, any more than all

utilities could be net buyers, even though that fact doesn't stop Staff from suggesting that
the Company rely on a completely unsupported ability to do so. Each utility must plan for
its own resource needs and do so in light of the particular risks it identifies to meeting those

needs. That is what Ameren Missouri has done. The Commission also clearly recognizes

108 NERC's 2023 Long-term Reliability Assessment report is attached as Schedule MM-S36, and the
accompanying infographic is attached as Schedule MM-S37.

109 Shawn Lange Rebuttal Testimony, p.7.

110 Michael Stahlman Rebuttal Testimony, p. 8.
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this: "Like Ameren Missouri, MISO is no longer long on capacity, especially in peak
summer months. The Company can no longer count on the MISO market as a source of
low cost energy to meet its peak load."**

Q. Staff witness Shawn Lange discusses potential changes to the resource
adequacy construct under consideration by MISO and the possibility that planning
reserve margin requirements and capacity accreditations for renewable resources
may be lower.*? Has MISO produced any newer information on these parameters?

A. Yes. On December 5, 2023, MISO published its Loss of Load Expectation
("LOLE") Study Report for planning year 2024-2025.%* That report shows new seasonal
planning reserve margin ("PRM") requirements, all of which are higher than those used for
planning year 2023-2024. The spring PRM increased from 24.5% to 26.7%, the summer
PRM increased from 7.4% to 9.0%, the fall PRM increased from 13.5% to 14.2%, and the
winter PRM increased from 25.5% to 27.4%. While the report did not indicate new values
for capacity accreditation for wind and solar, MISO's LOLE Working Group did produce
a presentation for a working group meeting in October that shows preliminary capacity
accreditation values for wind and solar.*** Notably, the preliminary value for solar capacity
credit for winter was shown as 12.8%, up from the 5.0% value used for the 2023-2024
planning year and reflected in the Company's 2023 IRP and the analysis presented in my
direct testimony.™ While this is not a final value, it does indicate the potential for a

significantly higher value for solar winter capacity credit than that previously used.

11 File No. EA-2022-0245, Report and Order, p. 29.

112 Shawn Lange Rebuttal testimony, pp.19-20.

113 See Schedule MM-S34.

114 See Schedule MM-S35.

115 See slide 12 of the MISO LOLE presentation attached as Schedule MM-S35.
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Q. Staff Witness Sarah Lange asserts that the reliability modeling
performed for Ameren Missouri by Astrape Consulting is not useful or sufficient to
demonstrate the reliability contribution of solar resources.*'® Do you agree?

A. Absolutely not. Astrape Consulting developed their SERVM model
specifically to evaluate reliability needs and the reliability of resource portfolios. Astrape
provides reliability analysis services to utilities and regional transmission organizations
(RTOs) across the United States, including MISO. The resource adequacy work that MISO
performs to analyze and establish resource adequacy criteria such as planning reserve
margins and capacity accreditation values, the very same parameters cited by Staff Witness

Shawn Lange, !’

is performed using Astrape’s SERVM model, as described beginning on
page 25 of MISO's latest LOLE Study Report.*8

Q. Witness Sarah Lange claims that Astrape did not account for the
contribution of the MISO market to Ameren Missouri's system reliability. Is that
correct?

A. No. Astrape modeled the potential contribution of MISO resources outside
of Ameren Missouri's portfolio as separate resources with a capability that varies by season
and hour. This was first illustrated by the Company in its 2022 Notice of Change in
Preferred Plan, which showed the variation in external market potential contribution for

winter and summer, by hour.°

116 Sarah Lange Rebuttal Testimony, pp. 67-69
117 Shawn Lange Rebuttal Testimony, pp.16-21.
118 See Schedule MM-S34.

119 See Schedule MM-D2, page 14.
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Q. Witness Sarah Lange claims that Astrape's modeling did not allow for
resources to sell into the MISO market.!?° Is that important to the reliability
modeling?

A. No. The reliability modeling performed by Astrape with SERVM only
seeks to evaluate whether load can be met, not whether the Company's resources can sell
additional energy into the MISO market. The Company's own production cost modeling,
using PowerSimm, evaluates the potential for such sales into MISO.

Q. Witness Sarah Lange concludes that the modeling performed by
Astrape using its SERVM model is insufficient for demonstrating the reliability
contribution of solar resources, in part because the addition of any generation will
result in an improvement of LOLE and that Ameren Missouri already plans to add
combined cycle gas generation, which will more significantly contribute to a reduction
of LOLE.*?! Is that accurate?

A. No. The reliability of any system is determined by the totality of the
resources in that system. For Ameren Missouri, that includes all of its existing and planned
generation as well as demand side programs that reduce demand and therefore the potential
that generation will be insufficient to meet demand. Solar and wind resources contribute to
reliability in a manner that is similar to energy efficiency, reducing net load which must be
met with dispatchable resources.

Witness Sarah Lange provided an analogy involving Twinkies and Sundrop to
attempt to illustrate that any increase in available resources will reduce the probability of

running out of snacks and drinks, but it doesn't account for a situation in which the supply

120 sarah Lange Rebuttal Testimony, p. 68.
121 Sarah Lange Rebuttal Testimony, pp. 67-69.
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is so great that there is no incremental value to adding supply. If someone has access to 10
million Twinkies and 10 million bottles of soda, adding one more of either or both won't
increase the value of the supply to a person who could only consume a million of each in
their lifetime.

So too is it true with electric resources. The contribution of a resource to reliability
depends on whether and to what extent that resource can supply energy when it is needed.
The Astrape analysis showed that adding solar resources measurably improves LOLE,
confirming that solar resources contribute to the reliability of Ameren Missouri and its
customers.

Q. Witness Shawn Lange criticizes the Company's reliance on MISO
analyses to ensure satisfaction of reliability criteria such voltage support, VAR
support, and frequency support.t?? Is this a fair criticism?

A. No, for two main reasons. First, Ameren Missouri includes consideration
of transmission system upgrades needed to support the reliable operation of the electric
grid in light of its resource decisions. This includes consideration of both new resource
additions and retirement of existing generators, as described in detail in Chapter 7 of the
Company's IRP filings, including the Company's 2020 and 2023 IRP filings.*?® This work
is performed in accordance with the Commission's IRP rules on transmission and
distribution analysis and includes consideration of criteria such as those listed by Witness
Shawn Lange. Second, those rules also provide for the Company's reliance on RTO
analyses of the transmission system, specifically stating that a utility may use its RTO's

transmission expansion plan to satisfy requirements of the rules if the utility actively

122 Shawn Lange Rebuttal Testimony, pp. 22-23.
123 See Schedule MM-S22 for an example.
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participates in the development of the RTO's transmission expansion plan and reviews the
plan to ensure that it is in the best interests of Missouri customers.*?* The Company has
documented its reliance on MISQ's transmission expansion plans in its IRP filings since
the rules were last revised and this rule provision became effective.

Q. Staff Witness Stahlman raised the issue of the "duck curve,” which is
used to describe the potential extreme effects of solar resources on net loads during a
24-hour period.'?> Does Staff believe that a "'duck curve' issue will be caused by the
Projects?

A. No. Witness Stahlman so states on page 13 of his rebuttal testimony.
Instead, Witness Stahlman indicates a concern regarding the addition of far greater levels
of solar resources.

Q. Witness Stahlman suggests that if the level of solar additions reaches a
point that incremental energy storage resources are necessary, that the costs for those
storage resources should be included in the cost of the incremental solar
resources.*?®Do you agree?

A. No. Storage resources are a separate resource, with grid capabilities that go
beyond the simple temporary storage of solar energy. Ameren Missouri evaluates storage
in the same way it evaluates other resources — as part of a portfolio of resources to meet
customer needs and ensure affordable and reliable service in both the near term and the
long term. Each resource contributes to the reliability of the whole portfolio, albeit in

different ways. It would be no more appropriate to include the cost of storage resources in

124 20 CSR 4240-22.045(3)(B).
125 Michael Stahlman Rebuttal Testimony, p. 13.
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isolation than it would be to include the cost of new gas-fired generation with solar
resources in isolation.
Q. Does this conclude your surrebuttal testimony?

A. Yes, it does.
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Company Response

Update inputs

The Company has already committed to provide updates
to the Staff if there are changes to major project inputs.
As discussed in my direct testimony, the Company also,
as part of its direct case, used updated 2023 IRP
assumptions for key inputs in this case, a fact either
ignored or overlooked by Staff, as | explain in my
surrebuttal testimony.

Account for expected
production differences
among projects (P50-P95)

The projects were modeled at customized production
levels based on PVsyst modeling completed for each
project. Please refer to Mr. Wibbenmeyer's surrebuttal
testimony for more details on this modeling. Both base
and low capacity factor scenarios were included in my
direct testimony.

Account for PISA

The projects were modeled using perfect ratemaking,
which includes no regulatory lag, and therefore
necessarily cannot include PISA, which only exists to
address regulatory lag. This is the appropriate modeling
approach for a CCN application as discussed in detail in
Mr. Wills' surrebuttal testimony.

Account for RESRAM as
applicable, on the specific
projects where Ameren
Missouri anticipates it to

Ameren Missouri does not expect the RESRAM to be
applicable for the Projects. Further, if RESRAM were to
be used for any reason, the same rationale for excluding
it from the perfect ratemaking analysis would exist as

be applicable, discussed above with respect to PISA.
Include reasonable rate The projects were modeled using perfect ratemaking.
case timing This is the appropriate modeling approach for a CCN

scenarios/permutations

application as discussed in detail in Mr. Wills' surrebuttal
testimony.

Model tax benefit
treatment in some manner
other than a single year
offset to expense, such as
an offset to rate base to be
amortized over various
intervals such as 10 years,
20 years, or the life of the
facility

Mr. Wills' surrebuttal testimony discusses why the
Company's approach to modeling tax benefits is in fact
reasonable and a change is neither necessary nor
appropriate.

Consistently model the
treatment of real estate
among the facilities, such
as assuming appreciation at
the rate of inflation and
then modeled as sold at the

Real estate was modeled consistently for the projects. Ms.
Lange's concern on this point references the Company's
response to Staff Data Request 0042, which indicates
small "real property purchases" for the Cass County and
Split Rail that were not modeled in the same manner as
real estate costs for the Vandalia and Bowling Green
projects. These small real property purchases indicated
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time terminal net salvage is
applied.

for Split Rail and Cass County are for the transmission
point of interconnect, and the plots will be transferred to
the transmission company after they have concluded civil
work. Therefore, it would be inappropriate to model
these costs in the same manner as the real estate
purchases shown for VVandalia and Bowling Green which
have no transmission interconnection.

Account for voltage
distinctions in the valuation
of the LMPs as energy,

It is reasonable to account for line losses when
considering the value of energy interconnected at
different points on the Ameren Missouri system. The
Company is amenable to including this value in future
project modeling, but it is completely unnecessary to do
so in this case. The impact of such a change would only
lower the NPVRR of certain Solar Projects, making them
even more cost-effective than the Company's direct
testimony analysis suggests. Further, such a modeling
change in the context of an IRP could not possibly impact
the results in a meaningful way when the current PRP has
an over $700 million advantage against the alternative.

Account for voltage
distinctions in the
avoidance of MISO
charges based on load-ratio
share or other
characteristics,

It is reasonable to account for avoided MISO charges
when considering the value of energy interconnected at
different points on the Ameren Missouri system. The
Company is amenable to including this value in future
project modeling, but it is completely unnecessary to do
so in this case. The impact of such a change would only
lower the NPVRR of certain Solar Projects, making them
even more cost-effective than the Company's direct
testimony analysis suggests. Further, such a modeling
change in the context of an IRP could not possibly impact
the results in a meaningful way when the current PRP has
an over $700 million advantage.

Reasonably estimate the
extent to which capacity
value may be monetized,
addressing: i. MISO
potential revision of ratings
for solar, particularly in
winter, ii. Reasonable
projections of the market
appetite for capacity,

I. In my surrebuttal testimony | discussed MISQO's shifting
capacity accreditation values for solar. As stated in that
testimony, constant updates to this value are not useful
and in this case if updated would only increase the winter
capacity value of the projects.

ii. It is reasonable to assume that the Company can
monetize the full amount of the accredited value of the
solar capacity. The Company has incentives to self-
schedule such capacity in the MISO capacity auctions,
which would ensure that it will clear, and thus be
monetized at the auction clearing price.

Estimate the value of
reduction in load LMP
based on improved

As discussed in my surrebuttal testimony, these impacts
are already incorporated through the energy price
forecast developed by CRA. Further analysis is not
necessary or useful.
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modeling to substantiate
claimed “energy need,”

Estimate the lost value of
marginal revenues on
existing generation due to
reduction in adjacent gen
node LMPs based on
improved modeling to
substantiate claimed
“energy need,”

As discussed in my surrebuttal testimony, these impacts
are already incorporated through the energy price
forecast developed by CRA. Further analysis is not
necessary or useful.

REC sales or assumed
values if and as applicable

The Company has clearly stated throughout testimony
that the final "use" of each project is still being
determined. For that reason, it remains inappropriate to
quantify the value of project RECs at this time. We do
not disagree with the Staff that the RECs will indeed be
of value, but do not want to speculate on their exact value
at this time. However, that value can only make the
projects more cost effective than the Company's direct
testimony analysis, with its conservative assumption of
ascribing no incremental value to RECs, suggests.

Alternative energy pricing
scenarios, such as prices
resulting from
environmental policies
other than a carbon tax.

CRA developed nine different energy prices scenarios for
the Company, and the projects have already been
modeled under three of those scenarios, representing the
highest, lowest, and middle price curves. As discussed in
my surrebuttal testimony, carbon prices serve as a proxy
for many possible types of environmental regulation and
is regularly used throughout the industry for that reasons.
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1. Introduction

Ameren Missouri retained Charles River Associates (CRA) to support Ameren Missouri for
the 2023 Integrated Resource Plan (IRP) filing. CRA is a leading global consulting firm that
offers economic, financial, and business management consulting expertise and applies
advanced analytic techniques and in-depth industry knowledge to complex engagements for
a broad range of clients.

The energy practice of CRA has staff located in Washington DC, Boston, London, and
Toronto. CRA advises a range of clients on a range of issues including resource planning,
asset valuation, auction design and implementation, policy development, and procurement
and planning strategies. Recently CRA has supported numerous investor- and publicly-
owned utilities to develop long-term generation, transmission and distribution plans that meet
the evolving needs of customers, regulators, and other stakeholders.

In this report, we provide the results for three specific workstreams that were part of the
scope of work developed for Ameren in late 2022. More specifically:

e Section 2 includes an assessment of the reasonableness of the load forecast, carbon
price forecast, and natural gas price forecast assumptions used by Ameren Missouri
in the upcoming IRP.

e Section 3 includes analysis regarding the need for ancillary services price
development for this IRP and;

e Section 4 includes commentary on the energy and capacity prices results determined
by CRA’s modeling effort.

2. CRA Objectives and Framework for the IRP Input Audit

CRA performed a comprehensive review that examined all aspects of the IRP input analysis
including the applied methodology, sources, and justification of the final projections. To
accomplish this review, CRA formed a team of subject matter experts that have supported
IRP analyses throughout North America and have been involved in the development of inputs
for various IRPs.

Additional support and consultation was provided throughout each step of the process by
members of Ameren’s Corporate Analysis team to ensure accurate understanding of
Ameren’s process by the CRA team.

During the pre-work for this effort, Ameren shared with CRA three critical objectives for the
IRP Input review effort:

e Provide clarity around the entire IRP input development process for internal and
external stakeholders.

o Verify the reasonableness of the key inputs needed for modeling and determine
whether the current process produces an adequate range of each variable that
captures most expected outcomes.

o Identify appropriate and efficient resolutions for any identified gaps in the
development of the key inputs.

In order to conduct a full examination of the multitude of inputs used in the IRP process, CRA
reviewed all aspects of these inputs, including cross-verification against source materials and
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Schedule MM -S2



March 31, 2023 Charles River Associates

21.

evaluation of internal methodologies and processes for developing Ameren-specific data
(e.g., the company load forecast).

Specifically, CRA evaluated the reasonableness of Ameren’s load, natural gas price, and
carbon price assumptions, comparing the company’s input development and results to:

1. Industry accepted data sources and forecast development approaches.
2. Acceptable historic performance of the data sources.

The review of peer companies and their forecast development approaches provide a
reasonable basis for Ameren’s forecasting methods. Widely accepted approaches that have
been in place for multiple IRPs indicate their robustness and reasonableness. Similarly,
acceptable historic performance of the data sources enhances confidence in the assumptions
and the eventual results of the portfolio development.

IRP Input Audit Findings Summary

CRA’s review spanned a three-week period, and involved interviews with Ameren staff,
review of documentation provided by the Company, and review of industry best practices and
other utility assumptions. The recommendations can be summarized as follows:

IRP input development process:

e Overall, CRA recommends the development of a documented process for the IRP input
to ensure consistency between IRPs. Changes driven by staff turnover, methodology
updates and other can be mitigated by a well- documented process.

Natural Gas Price:

e Continue the consideration of the Henry Hub pricing point as the basis for the
development of natural gas base/high/low outlooks. Henry Hub is commonly used by
peers and represents a reasonable reflection of natural gas market dynamics in North
America.

e Based on CRA'’s analysis, the proposed range of the Henry Hub prices appears to be
reasonable. Given the recent market developments and the market expectation over the
long run reflected in peer company projections, our analysis indicates a reasonable range
of the expected curves. CRA recommends the continuation of the consideration of
multiple third-party forecasts in the development of the Company’s natural gas price
assumptions to better reflect expected natural gas market fundamentals.

e Continue to incorporate internal subject matter experts’ views on price curves obtained
from publicly available sources, private services, and current market pricing. The natural
gas market is continuously shifting; therefore, the incorporation of expert views can better
align less recently developed forecasts with newer market developments.

Carbon Price

e Continue to incorporate a carbon price in the regional forecast to reflect recent industry
trends. Based on CRA’s review, it is appropriate for Ameren to evaluate the impact of a
federal carbon price program or other explicit or implicit carbon price mechanisms on
resource planning.

e ltis still unclear how the newly passed Inflation Reduction act will affect the need for a
future carbon pricing program. The IRA is mostly focused on accelerating the integration
of clean energy technology, while the carbon price seeks to limit fossil generation.
Therefore, it is difficult to correlate the impact of the two without further studies.
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2.2.

e CRA’s review of peer companies and CRA’s internal analysis confirms the
reasonableness of Ameren’s proposed high, base and low carbon price projections.

Load Forecast

¢ Align with peer companies that include ISO/RTO load forecasts in their IRP regional load
forecasts. Various companies consider their native ISO/RTO load that could reflect
regional load dynamics more precisely than EIA’s AEO projections. For Ameren, it is
reasonable to use as the market IRP input the load forecast developed for the
Midcontinent Independent System Operator (MISO), since it provides an independent
view that is more in alignment with the ISO/RTO planning processes than the EIA load
projections.

e CRA recommends Ameren incorporate the high and low MISO load growth cases for
regional load. These load forecasts have been developed by an independent party
considering different demand side management, electrification, and distributed
generation penetration.

Natural Gas Price Forecast Audit

Natural gas prices continue to have a very strong influence on energy prices. The company
employs a forecasting method for natural gas prices based on a hybrid approach that
considers third party forecasts, the latest projections from the Energy Information Agency
Annual Energy Outlook and Ameren’s natural gas experts' views. For this IRP, Ameren used
multiple views from the recent EIA AEO 2022 for Henry Hub, a current third-party forecast
from Platts, and natural gas market intelligence collected by Ameren’s gas market experts.

Specifically, Ameren’s internal experts considered a range of drivers for the 2023 IRP
including the following:

e Impacts to natural gas supply due to the Russian invasion of Ukraine

¢ Natural gas infrastructure challenges related to greenhouse gas and
environmental/legal considerations

e Hydrocarbon production disruptions reflected in investments of new production

Based upon these inputs Ameren developed assumptions for three price curves — base, high
and low — for future prices for natural gas that are represented by the price levels depicted
below:
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Exhibit 1 Henry Hub ($2023/Dth)
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Following the audit methodology described in the introduction of this section, CRA reviewed
widely accepted industry practices to compare the reasonableness of the forecasting
approach utilized by Ameren.

First, CRA collected information related to the methods used for the development of the
natural gas price projections from several peer companies’ IRPs. Although applied in slightly
different manners, CRA’s research identified three generic approaches used by ultilities to
develop regional natural gas price forecasts:

The first method relies on a combination of multiple third-party consultants as well as current
trading sources, such as NYMEX for the development of the different price outlooks with
appropriate internal adjustment. This method was used by Entergy Arkansas, LLC which
considered multiple independent, third party-consultants for its long-term forecast.? Vectren
(Southern Indiana Gas and Electric Company) averaged forecasts from PIRA, Wood
Mackenzie, Pace Global, ABB, and EVA.2 Third party forecasts capture the most recent
market dynamics, but their vintage can be an issue, since they may not have been developed
during a timeframe that fully reflects current and expected market dynamics. This drawback is
usually mitigated by adjustments on the forecast by internal natural gas market experts.
Ameren’s approach considers multiple sources while also considering current and expected
market dynamics, thus avoiding the need for secondary adjustments to averages of third
party forecasts.

The second method applies a standardized probability-weighed approach on external
independent sources with very minimal internal expert view modifications. Evergy Metro, Inc.

1 Entergy IRP, 2021 Integrated Resource Plan

2 \ectren 2019-2020 IRP
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subscribed to this approach by combining external source forecasts in equal weight. These
forecasts were from IHS Markit, Energy Information Administration, S&P Global Platts,
Energy Ventures Analysis, and CME Futures. Similar to the previous approach, it can be
challenging to align the results of different vintage forecasts. Also, the limited internal
adjustment may exclude more recent market dynamics. The multiple third parties forecast
approach limits the risk of “anchoring” the forecast on one view.

The third approach relies on a bottom-up forecast of North American gas production and
prices using a fundamentals-driven natural gas model. The model develops natural gas price
outlooks under different supply, demand, infrastructure investment levels. In the near term,
this method considers current market forward strips and slowly incorporates the fundamental
view beyond the near term. CRA has utilized this approach for various IRP efforts in North
America. However, doing so can add cost and complexity to the consideration of price
assumptions by internal experts.

Exhibit 2 compares Ameren’s preliminary forecast with the AEO EIA’s reference case and the
recent NYMEX high and low prices taken from separate time frames. Overall, Ameren’s
projections are aligned with the EIA AEO view over the near to mid-term. Since the 2022
AEO prices did not capture the most recent price spike, it is appropriate to reflect this recent
market development in the near term by using recent forward strips and natural gas market
expert’s input.

Exhibit 2 Ameren's Reference Natural Gas Forecast compared with the 2022 Forecast ($2022)3
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In terms of the forecasting approach, CRA finds Ameren’s approach reasonable. The
consideration of multiple sources along with internal market knowledge provides an
appropriate view of the natural gas market prices projections. The method ensures

3 Low Case Based on Low Range April 2021 NYMEX trading, Reference Case based on average of Platt's and EIA AEO
averages, High Case based on High Range July 2022 NYMEX trading
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independency by the inclusion of third-party views and better reflection of current market
dynamics provided from experts’ views.

As mentioned above, Ameren uses EIA and various third-party forecasts for the development
of its future gas price estimates. Since CRA has no access to the historical third-party data
and is thus unable to compare their performance against actual results, the audit
concentrated on the comparison of the AEO EIA reference case with actual historical prices.

Exhibit 3 provides the AEO EIA projections for the Henry Hub under different vintages and
compares them with actual prices. Overall, the AEO reference case tends to over-estimate
the price for gas, as identified by the separation between the actual prices and the different
projections. As expected, the forecast error decreases when closer to the actual pricing.
However, the forecast error always appears to be on the high side.

Exhibit 3 Comparisons of natural gas prices between AEO Annual forecasts and Ameren’s 2023
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Based on this assessment, it is reasonable for Ameren to establish its base and boundary
price projections slightly below the AEO’s reference case projection. The historical over-
estimation compared to actuals provides a reasonable justification for this result.

Furthermore, to assess in more detail Ameren’s base and boundary conditions, CRA
reviewed peer company projections for low and high and their ranges compared to base.
Although the information reviewed does not align with the timing of this IRP — and as result
does not capture most of the latest market developments — it provides a reasonable
benchmark on whether the base and boundary conditions proposed by Ameren are
reasonable. The exhibit below compares in CAGR terms the difference between base and
low and base and high cases for three Ameren peers that developed their IRPs during a
recent timeframe.

Exhibit 4 Ameren and peers natural gas range average % difference for base vs
high and base vs low
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Note that Ameren’s ranges are in line with Evergy’s but shorter than Entergy and Vectren as
Ameren’s most recent price forecast includes a price spike related to the latest market
developments in the natural gas market that may not have been fully incorporated into the
Evergy and Vectren IRPs (due to the timing). All four IRPs stress the natural gas market on
the high side more than the low end, which is appropriate given the planning risks of a
prolonged high natural gas market price environment.

In conclusion, CRA finds Ameren’s base, high and low projections for the natural gas prices
reasonable. More specifically:

e Continue the consideration of the Henry Hub pricing point as the basis for the
development of natural gas base/high/low outlooks. Henry Hub is commonly used by
peers and represents a reasonable reflection of natural gas market dynamics in North
America.

o Based on CRA’s analysis, the proposed range of the Henry Hub prices appears to be
reasonable. Given the recent market developments and the market expectation over the
long run reflected in peer company projections, our analysis indicates a reasonable range
of the expected curves. CRA recommends the continuation of the consideration of
multiple third-party forecasts in its natural gas projections to better reflect expected
natural gas market fundamentals.

e Continue to incorporate internal subject matter experts’ views on price curves obtained
from publicly available sources and current market pricing. The natural gas market is
continuously shifting; therefore, the consideration of expert views is appropriate to reflect
more recent changes affecting ranges of future prices.

2.3. Load Forecast Audit

Load estimation over the IRP time horizon is one of the IRP cornerstones. The long-term
energy and demand forecast is usually separated into two processes. One determines the
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load forecast for the utility territory — usually used during the preferred portfolio determination.
The second focuses on the estimation of the regional load forecast required to establish
regional market scenarios that will be used to test the performance of various developed
portfolios. In this effort CRA audited Ameren’s regional load determination process and
projected views.

Ameren develops three regional load growth scenarios that represent different economic
projections and expert views on energy efficiency, distributed generation, and electrification.
The Energy Information Administration’s West North Central Case for the Eastern
Interconnect is utilized as a basis of the forecast adjusted for the high and low cases
according to input from Moody’s Economic Outlook and impacts from the factors mentioned
above.

To evaluate the reasonableness of Ameren’s regional forecast process and projected views,
CRA relied on reviewing the processes of Ameren’s peers and assessing the reasonableness
of Ameren’s sources and historic performance.

There is limited information in produced IRPs on the development of the regional load
forecast. The IRP documents include detailed information on the native load forecast
development for each company but spend limited time on the effort for the development of
the regional load used for the fundamental analysis. Since utilities have a limited impact to
the regional load trends, they usually rely on commonly accepted publicly available sources
with a historically consistent forecasting methodology.

CRA reviewed various IRPs to identify different approaches for the forecast of regional load
The most common methods are the following:

o Utility developed regional load; For example, Indiana Michigan Power incorporates AEP’s
(parent company) load forecast for the base and alternative scenarios. The IRP
documentation provides no additional details on how these forecasts were developed.

e RTO/ISO produced load; PJM, MISO and other ISO/RTOs develop regional forecasts for
energy and demand on an annual basis. The forecast incorporates input from load
serving entities within their jurisdiction. For example, Vectren utilizes the demand forecast
provided by the MISO market in the System Forecasting for Energy Planning Section of
MISO’s website. The alternative load forecast scenarios are a variation of the base
MISO load forecast that incorporates analysis from Vectren staff. CRA'’s regional load
forecast approach relies on this method that has been used for various client
engagements within organized markets.

e AEO EIA load forecasts; Various utilities including Ameren rely on the annual regional
load forecast updates provided by EIA. These forecasts are heavily influenced by
economic factors such as Gross Domestic Product and provide a reasonable source for
the regional IRP load forecast development.

The RTO/ISO forecasts are developed by an independent entity under rigorous scrutiny by
stakeholders. Although EIA AEO’s forecasts are reasonable, the RTO/ISO projections
provide a “closer view” to a specific region in the US. The ISO/RTO forecasts also incorporate
input from stakeholders — usually utilities — that reflects more accurate trends than a
nationwide forecast.

For the historic performance evaluation, CRA'’s review relied on two comparisons. The first
compared MISO’s historical load projections with actuals, and the second compared EIA’s
projections with actuals.

First, CRA compared the forecast developed by Purdue University for the MISO process. We
collected the load forecast for five MISO Energy and Peak Demand Forecast reports and
compared them the actual peaks realized by the ISO. The exhibit below depicts this
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comparison. Notably, the projections both overestimate and underestimate the actual regional
forecast but remain in a tight band, especially in the near term.

Exhibit 5 MISO Forecast compared to actual Summer Peak
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Second, CRA compared EIA’s AEO projections for the reference case for the past 8 years
with the actual demand for the states within the West North Central Region. The table below
compares the expected annual average growth from each AEO and the total load year over
year consumption growth for of the states that comprise the region.

EIA AEO West Year over
North Central Year Actual
average expected load growth
growth — consumption

Reference Case

2014 0.54% 1.2%
2015 0.55% -2.1%
2016 0.49% 0.1%
2017 0.56% 0.1%
2018 0.48% 4.3%
2019 0.48% -1.8%
2020 0.54% -2.3%
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2021 0.66% 3.5%

Average 0.54% 0.38%

Overall, the West North Central estimates by EIA capture the year over year expected base
growth for the region. However, they appear to slightly overestimate the expected load growth
for the region.

In conclusion, CRA finds reasonable the consideration of EIA AEO’s West North Central case
as the basis for the regional load forecast used in Ameren’s IRP. However, CRA
recommends adopting the MISO load forecast for the following reasons:

e The ISO load forecast reflects a view of energy consumption that more closely
matches regional performance and expectations than EIA's forecasts, since it is
developed by the ISO after incorporating input and feedback provided by member
utilities.

e The MISO load forecast appears to be more commonly used by utilities in MISO. A
more widely accepted approach can be better understood by regulators and
stakeholders and ensures better consistency of assumptions.

2.4. Carbon Price Forecast Audit

Although several legislative and executive actions related to Greenhouse Gas Emissions
(GHG) have been attempted over the last decade, there is currently no federal carbon pricing
program and no binding power sector GHG emission limits at the federal level. However,
given multi-faceted efforts by the Biden Administration and Congress to reduce GHG
emissions, CRA concurs that Ameren’s IRP modeling should include a carbon price to reflect
the impact of such policy on planning.

Similar to the development of the natural gas price and regional load forecasts, Ameren
developed a range of carbon price assumptions to reflect different potential policy regimes.
Based on CRA’s discussion with the Ameren staff, the three cases (base, high and low) were
informed by detailed research with the objective to capture a wide spectrum of outcomes
using input from databases and other utilities’ projections. The exhibit below depicts
Ameren’s proposed base, low and high cases.
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Exhibit 6 CO2 Price Forecast ($2022/MT) for Base, High and Low cases
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Ameren considered various drivers that affect the timing and level of carbon pricing such as
the need for a potential program that considers carbon pricing through legislation (e.g.,
Carbon Tax, Cap-and-trade Program, Clean Energy Standard), RTO markets, and other
mechanisms. Ameren also considered recent price forecasts developed by peer companies
such as Xcel, AEP, Entergy and others.

Since there is no established federal program for carbon price, a comparison with peer
company approaches is limited to the motivation for the application of carbon price (level and
timing) and the sources considered to justify the developed price projections. Moreover, the
choice for a specific level and timing was also driven by the considered scenario theme the
IRP was seeking to capture. For example, a scenario that modeled a view of increased
regulatory pressure on carbon and stricter GHG goals incorporated a higher price for federal
carbon than a scenario that modeled a view with moderate to low regulatory intervention.

The exhibit below depicts the various price projections of available sources.
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Exhibit 7 CO? Price comparisons from various utility sources (2021 Nominal$/Metric Ton)

Comparing Ameren’s projections to the rest of the sources, it appears that the company
captures a reasonable spectrum of potential outcomes. The base case tracks most of the
peer utility projections, while the high case reflects more aggressive carbon emission
reduction studies (CMS). If a carbon price increases to the $80-90/ton range (in real 20219$) it
could make certain alternative technologies required to achieve net zero emissions by the
2035-2040 timeframe (such as hydrogen, CCS, and nuclear) economically feasible. On the
low end, Ameren’s forecast considers a non-zero price for the carbon program that will
commence around the same time as the base and high cases. It is appropriate to have an
outcome where the carbon program will not have a significant impact to the planning
decisions since there is a potential for futures in which state and/or federal legislators and/or
regulators may not be as aggressive on carbon reduction.

Based on CRA'’s analysis and discussion with the Ameren staff, it was confirmed that the
latest passage of the Inflation Reduction Act was not expected to alter the range of carbon
price curves. Even though IRA is expected to have a positive effect on the development of
renewables, it is difficult to determine whether a carbon program will still exist regardless of
the IRA. However, a range of potential policy regimes that reflect some degree of explicit or
implicit carbon pricing remains a possibility.

In conclusion:
e Continue to incorporate a carbon price in the regional forecast to reflect recent industry

trends. Based on CRA'’s review, it is appropriate for Ameren to evaluate the impact of
carbon prices, whether explicit or implicit, on resource planning.

e CRA's review of peer companies and CRA’s internal analysis confirms the
reasonableness of Ameren’s proposed high, base and low federal carbon price
projections.
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3.

Planning Scenarios Price Development

CRA developed various MISO market scenarios that test plausible but materially different
long-term views of fundamental external market conditions such as natural gas prices, carbon
prices and energy consumption. These eleven scenarios were used to inform the creation of
candidate portfolios of demand- and supply-side resources.

Each of these market scenarios is supported by a set of assumptions describing the
fundamental inputs from the Ameren IRP Input process that was audited by CRA. The key
categories of assumptions used to develop the 2023 IRP market scenarios include: load,
natural gas prices and CO: prices. All eleven scenarios in the 2023 IRP were modeled using
AURORA to evaluate the evolution of generation capacity and prices across MISO under
these different sets of fundamental conditions. This process is illustrated in Figure 1.

Figure 1: 2021 IRP Modeling Framework

3.1. Price Scenarios Development

The primary tool used for the development of the North American long-term energy market
pricing forecasts is the Aurora energy market simulation model. The Aurora model iteratively
generates zonal, but not company-specific, long-term capacity expansion plans, annual energy
dispatch, fuel burns and emission totals from inputs including fuel, load, emissions, and other.

The AURORA model is widely used by utilities for integrated resource and transmission
planning, power cost analysis and detailed generator evaluation. The database includes
approximately 25,000 electric generating facilities in the contiguous United States, Canada,
and Baja Mexico. These generating facilities include wind, solar, biomass, nuclear, coal,
natural gas, and oil. A licensed online data provider, ABB Velocity Suite, provides up-to-date
information on markets, entities, and transactions along with the operating characteristics of
each generating facility, which are subsequently exported to the AURORA model.

CRA evaluated eleven market scenarios that describe plausible futures that may develop
over time and result in a materially different set of market conditions under which Ameren will
need to serve customer needs. Each scenario is developed by a combination of three critical
variables: load, natural gas prices and carbon prices. The cases are labeled as follows:
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3.2.

Case Load NG CO2
1 Base Base Base
2 Base Base Low
3 Base Base High
4 Base Low Base
5 Base Low Low
6 Base Low High
7 Base High Base
8 Base High Low
9 Base High High
10 High Base Base
11 Low Base Base

Scenario Assumptions

For the development of the eleven cases, CRA used three different projections each for
regional load, natural gas prices and carbon prices.

MISO Load Growth

Load growth is a critical driver of wholesale energy and capacity prices. CRA utilized the
latest MISO estimates developed for the April 2021 MISO Futures report.

Under the Base Case, demand for energy in MISO is expected to grow by 0.7% per year over
the 20-year forecast period (2023-2042) and 2.1% per year for the High case where load
growth reflects increased economic growth, deployment of electric vehicles, and greater
building electrification. For the Low case, the annual growth is -0.3% per year driven by lower
economic growth and adoption of distributed technologies.

Peak summer demand is expected to grow at a rate of 0.7% per year for the Base case, and
2.2% for the High case. The Low case reflects a 0.4% decline in energy consumption per
year over the study period. The details of the analysis and the assumptions underlying the
load forecast are discussed in Section 2 above.
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Exhibit 8 MISO Energy Load Projections for Base, High and Low cases
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Exhibit 9 MISO Summer Peak load for Base, High and Low cases
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Natural Gas Prices

Exhibit 10 illustrates the annual Henry Hub natural gas price forecast that was used for the
MISO market modeling in the different cases. This pricing point was selected for the report
because it reflects the most liquid pricing point for natural gas in North America. In all three
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cases, prices decline in the early years to reflect normalization of the market after the various
supply and demand shocks related to the pandemic and geopolitical turbulence. In the base
and low case, the prices remain flat in real terms — with the low case at lower levels than the
base case. The high case depicts an outcome where natural gas prices do not decline as
much reflecting reduced gas supply relative to demand over time.

Exhibit 10 Henry Hub Prices for Base High Low (nom $ / MMBtu)
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Under the base case policymakers enact measures that put moderate pressure on the
economy to reduce greenhouse gas emissions in the form of a carbon price starting in 2028.
However, there is the potential that future emissions reduction policy could be more restrictive
than expected and that the level of policy pressure could be materially higher, as represented
in the high CO: price forecast used in the High Case. Under the low case scenario,
policymakers enact minimal restrictions or economic disincentives on COz2, and prices are
assumed to be the lowest of the three outcomes throughout the forecast period.

The CO:z price increases the dispatch cost of all fossil-fired units in MISO based on the
modeled emissions of the unit that, in turn, is a function of each unit’s heat rate and carbon
content of the fuel it consumes.
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Exhibit 11 CO2 Price Forecast ($2022/MT) for Base, High and Low cases
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3.3. Capacity Expansion Results

CRA used the AURORA LTCE model to forecast the least-cost combination of resource
additions and retirements in MISO using the assumptions for each pricing scenario. Exhibits
12 and 13 below illustrate the 2042 capacity and generation mix (respectively) across all
eleven market scenarios compared with the MISO resource mix in 2023.

Exhibit 12 Comparison of Nameplate Capacity by Technology in MISO between 2023 and 2042
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Exhibit 13 Comparison of Generation by Technology in MISO in 2042 with 2023 in Zone 5
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The results that differentiated each case are:
Capacity and Generation

Future renewable entry was heavily influenced by the natural gas and carbon price inputs.
Lower input prices tend to result in worse economics for renewable resources due to their
nature as low-variable-cost price takers, while natural gas and coal resources are more likely
to maintain their relative economics. In specific cases, the reverse occurs, where higher
natural gas and carbon prices result in accommodative economic conditions for renewables,
while certain less efficient natural gas and coal resources retire. Other fundamental drivers
are the Inflation Reduction Act that incentivizes solar, wind, and storage entry through the
realization of Production Tax Credits and Investment Tax Credits.

Overall, renewable entry directly affects the total amount of fossil-fuel capacity in the system
since low variable cost resources drive traditional fossil fuel resources up the merit order
making them uneconomic more frequently. Between coal and gas resources, higher gas
prices tend to benefit coal generation that under those conditions remains in the market
longer. Furthermore, high carbon price negatively affects the economics of coal resources,
accelerating their retirement.

Within CRA’s analytical framework, the level of natural gas and CO2 prices directly affect
different levels of renewables penetration. Based on each case's assumed combination of
natural gas and CO: prices, gas and coal resources react in a different manner. For example,
in the high gas and low carbon price case, economics favor coal plants over natural gas,
while in all high gas prices cases the model adds higher levels of renewables, which
gradually replace existing fossil-fuel capacity.

CRA also considered other programs exogenous to the MISO market construct in this effort.
For example, within Ameren’s territory, CEJA’s emission constraints accelerated retirements
of several coal plants.

Clean Generation (% of Load) and Emissions

Clean generation as a % of load increases and emissions decline in all eleven cases. The
BaseHighHigh case realizes the highest amount of clean generation as high carbon prices
penalize fossil generation while high natural gas prices improve the economics of new
renewable entry. On the opposite side of the spectrum, the BaseLowLow case maintains the
highest amount of coal resources — due to the less punitive carbon prices — and the lowest
amount of renewables — due to unfavorable economics from the assumed low gas prices.

Page 20

Schedule MM -S2



March 31, 2023 Charles River Associates

Exhibit 14 Clean Generation as % of MISO Load

Reserve Margins

Reserve margins alter based on produced capacity results for each case. In general, reserve
margins are maintained above the MISO PRM (specifically 7.4% for summer and 25.5% for
winter). The HighBaseBase Case is the only one that experiences a low RM in the short term
due to the aggressive load growth and the slow replacement of exiting high peak credit
capacity with renewables with lower accredited capacity value.

Exhibit 15 MISO Summer Reserve Margin for all cases

3.4. Energy Market Price Results

The key market outputs from the scenario modeling process are the power prices illustrated
below in Exhibit 16. Shown are all eleven market scenarios modeled as input to the 2023
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Ameren IRP. The exhibit illustrates the wide but plausible range of energy prices that emerge
from the scenario modeling that were used to develop and select the preferred plan.

Exhibit 16 Annual Around the Clock MISO Zone 5 Electricity Price ($Snom/MWh)

Power prices (nominal$) range from an upper boundary of $70/MWh in the BaseHighHigh
case to the lower one represented by prices around mid-$30s/MWh in the BaseLowlLow case.

e The cases also experience a peak/off-peak price convergence, as illustrated in Exhibit
17, which shows the MISO Z5 price outlook for the BaseBaseBase case. With high levels
of renewables and storage added to the system, the prices in the BaseBaseBase case
completely converge by 2040.

Exhibit 17 Base Base Base Zone 5 Energy Prices ($/MWh)

e For the BaseHighHigh case depicted in Exhibit 18, the off-peak is higher than the peak
price in the late 2030s. With higher NG price and CO2 price, hours where fossil
resources are marginal begin to have greater impacts on pricing — especially in the off-
peak hours where no solar is available. This phenomenon is already taking place in
places like California, where the region has experienced a significant entry of solar and
storage resources lately.
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Exhibit 18 Base High High MISO Zone 5 Energy Prices ($/MWh)

e On the load varying cases (HBB and LBB), prices have not diverged from the
BaseBaseBase case significantly. In general, lower load depresses prices while higher
load enables greater prices spikes, assuming everything else remains constant.
However, once the system rebalances with enough supply and the marginal resources
remain similar, the impact on prices becomes more subtle over time.

As briefly described above, on- and off-peak prices converge over time. In other words, on
peak prices generally remain flat-to-declining over time, while the off-peak prices increase at
a much faster rate. Exhibit 19, Exhibit 20 and Exhibit 21 below provide additional details
around how the energy prices, system demand and generation evolve over time. In summary,
the following factors contribute to the pricing convergence indicated above:

o On the supply side, renewable generation and storage penetration increase over
time. The increase in output by these resources, decrease system net loads* across
all seasons, with the spring and fall seasons experiencing the largest decline. In
terms of generation, on average the output from these resources is the highest during
the traditional peak periods, e.g. 8 am to 5 pm, although output from wind and
storage still increase considerably during the rest hours.

o On the demand side, the system net load generally declines due to the increase of
renewable generation. Net load flattens and on average — over time - exhibits lower
demand requirements during daytime across all seasons. Particularly during spring,
the system net demand is projected to drop significantly. Also, with lower net system
demand during these periods, the system can rely on more efficient units and hence
realize lower system LMPs.

e The combination of increasing zero- or low-operating-cost supply and declining net
system requirements over time during the day places significant downward pressure
on prices, leading to flat to declining on-peak LMPs in CRA’s projection.

e During off-peak periods, system net loads decline over time, but coupled with
aggressive fossil fuel retirements, system LMPs continue to be set by more

4 Net load is defined as gross load net of renewables and storage output
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expensive resources in the system. With increasing natural gas and CO2 prices,
LMPs during the off-peak period increase at a faster rate over time.

Exhibit 19 Average Hourly Price by Season in 2030 and 2040

Exhibit 20:2030 Average Hourly Load and Generation Profiles®

5 Net Load with Storage = Gross Load (Net of EV) — Solar — Wind — Nuclear — Hydro — Storage
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Exhibit 21: 2040 Average Hourly Load and Generation Profiles

3.5. MISO Capacity Market Price Results

In addition to the energy market, MISO also operates a capacity market that procures
capacity on a seasonal basis. The capacity market is based on an administratively set
demand requirement and supply offers from market participants that are willing to sell
capacity. The exhibit below depicts CRA’s MISO’s capacity market projections for nine
modeled cases. Note that the cases are described by how the three different variables are
modified. For example, BaseBaseBase signifies a case that incorporates Base Load, Base
Gas and Base Carbon price projections.

Exhibit 22 MISO North Seasonal Capacity Price Outlook - Annual Average in Nominal $/MW-Day

For the BaseBaseBase (BBB) case, following the recent price spike in the 2022-23 auction,
CRA expects tight supply market conditions over the next couple years with the market
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reacting to the higher prices by delaying retirements, imports might recover, and PRM
reduces to 7.4%. In the near-term, new entry remains limited and continued fossil retirements
are planned. Into the late 2020s and early 2030s, IRA-related new entry and replacement
capacity continue to expand and CRA expects capacity prices to trend down. Over the long
term, prices remain in the $60-100/MW-day range, reflecting an average balance necessary
to maintain existing resources and procure new resources.

Winter prices are on par with fall for the most part over the near-term, even though prices in
the winter do not clear at CONE. In the 2020-21 and 2021-22 winter assessment reports
published by MISO, winter reserve margins were projected to stay in the 40% range a year or
two prior to 2022. However, there is likely a case for higher-than-normal outages going
forward especially given the winter storms that happened in 2021 and 2022.

e BBL, similar to above, is projected to remain high over the near term, where continued
fossil retirements drive system tightness. Over time, due to a lack of carbon pressure,
capacity requirements from high carbon emitting resources are relatively relieved. Prices
trend to a lower level, as aging facilities are timely replaced by new intermittent
resources.

o The near-term prices in the BBH scenario are expected to remain elevated following the
recent price spike and the ongoing planned retirements. The high CO2 prices provide
enough incentive for new renewables and storage capacity to enter the market and to
fully displace existing units. The price downward from the current high through mid-2030s
until the eventual fossil retirements require more capacity. However, on average the price
level is not significant compared to today’s level.

¢ Inthe BLB case, the combination of low NG and base carbon pressure results in early
coal retirements. Moderate energy prices in this case do not provide enough economic
benefits for renewables replacements. As a result, capacity prices in this case remain
elevated throughout the forecast period.

e The BLL case is similar to the BLB case because low natural gas prices continue to
pressure existing coal facilities towards early retirement. Throughout the forecast period,
lower renewables entry compared to the BBB case and generally more stringent
environmental regulations create unfavorable conditions for new gas entry. Under this
environment, the combination of accelerated coal retirements, higher capacity
requirements, and lower renewables entry contribute to persistently high capacity prices
with new gas entry gradually replacing part of the fossil fleet.

e BHB, BHL, and BHH cases are projected to have similar capacity requirements, as
strong energy market performance provides adequate pricing signals to aggressively
replace existing fossil fuel capacity with new entry resources — especially new
renewables and storage - timely and efficiently.

e Across all scenarios, BBB’s capacity prices are in the middle, whereas BBL and BBH are
on the lower end due to stronger prospects for new builds. BLB and BLL are on the
higher end because of deteriorating coal resource economics, accelerated retirements,
and overall weaker prospects for new replacements.

In addition to the main nine cases, CRA also performed two additional sensitivities that evaluate the
high and low load forecast projections. The LowBaseBase (LBB) case evaluates the impacts of lower
load forecast compared to the Base case, while the HighBaseBase (HBB) case evaluates the impacts
of higher load than the Base.

e Compared to the BBB Case, the LBB case capacity prices are lower, primarily driven
by flat-to-declining peak load over time. The lower load not only makes the emissions
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goal more achievable, but also leads to less pressure in terms of having to meet ad-
ditional peak requirements with resources that have lower peak values.

e In contrast with the LBB case, the prices in the HBB are higher than the BBB. With
winter peak load growing by 3 GW per year over the next 20 years, significant risks
center around the winter season. While capacity prices likely remain high over the
near term, winter remains the period at risk throughout the study period.
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4, MISO Ancillary Services Analysis

MISO has operated an Ancillary Services (AS) Market for regulation and contingency
Reserves since 2009. Currently, MISO procures ancillary services in the Day Ahead and Real
Time markets, which are simultaneously co-optimized with its energy market. MISO’s
contingency reserve consists of two separate products for Spinning Reserves and
Supplemental (Non-spinning) Reserves.

Spinning Reserves can be provided by either generation resources or demand-side
resources and must be synchronized to the grid and able to dispatch energy within ten
minutes of receiving an instruction to do so. There is a fixed requirement of around 1000 MW
for Spinning Reserves. Supplemental Reserves are also provided by qualified generation and
demand side resources, but these resources do not need to be synchronized to the grid but
must be able to start up and adjust output within ten minutes of receiving a dispatch signal

from the MISO. There is a fixed requirement of around 1000 MW for Supplemental Reserves.
6

Regulation reserves generation-based resources and stored energy resources. These
resources must be able to adjust their output in response to automatic signals within five
minutes of receiving a signal to do so. MISO has only a single product for Regulation
Reserves applied across all zones with a requirement that varies between 300 MW and 500
MW, depending on system conditions. This requirement is not based explicitly on NERC
standards, but rather on operational experience.

Lastly, MISO has recently implemented a 30 min short term reserve product that seeks to
procure online or offline resources that can provide incremental energy within 30 minutes.
The product separately addresses market-wide, sub-regional and local short-term needs. The
market wide short term 30-minute requirement is set at 1.5 times the largest generator
contingency.

Price for ancillary services have remained between $7-20/MWh on average for regulation and
$1-8/MWh on average of the operating reserves.

6 https://www.ercot.com/files/docs/2019/09/18/4. MISO Energy and Ancillary Service Co-optimization 091819.pdf
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Exhibit 23 Average Regulation, Spinning and Supplemental Reserve Prices($nom/MWh) (2019-
22)
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Notably, due to the nature of these markets, hourly prices can reflect short but very lucrative
in value time periods, when the system is under duress. As depicted in the table below,
summer and winter seasons tend to experience higher maximum prices than fall and spring,
when historically the system has experienced less periods of reserve shortages.

Exhibit 24 Ancillary Prices Historical Descriptive Analytics

Regulation Prices

Average Price $/MWh Max Price $/MWh Min Price $/MWh StdDev of Price $MWh
Fall $12.40 $373.17 $1.62 $10.09
Spring $12.39 $214.64 $1.39 $5.97
Summer $12.76 $941.76 $1.63 $7.35
Winter $11.23 $492.09 $1.32 $5.99

Spinning Prices

Average Price $/MWh Max Price $/MWh Min Price $/MWh StdDev of Price $MWh
Fall $2.96 $324.22 $0.00 $7.71
Spring $3.25 $205.85 $0.04 $4.73
Summer $3.75 $851.51 $0.00 $6.40
Winter $2.46 $434.63 $0.00 $4.71

Supplemental Prices

Average Price $/MWh Max Price $/MWh Min Price $/MWh StdDev of Price $MWh
Fall $0.50 $275.15 $0.00 $5.70
Spring $0.37 $188.47 $0.03 $3.18
Summer $1.20 $801.29 $0.00 $4.99
Winter $0.79 $434.63 $0.00 $3.48

4.1. Ancillary Services Market Value Estimate

As mentioned above, the AS markets are quite shallow (roughly 300-500 MW for regulation
and around 2 GW for combined operating reserves) at consistent historical levels for prices
and total revenues. Although the requirements for such services have remained static in the
past, the expected changes in MISO’s resource mix with the significant influx of intermittent

Page 29

Schedule MM -S2



March 31, 2023 Charles River Associates

resources and energy storage and the eventual exit of traditional dispatchable resources will
likely affect the structure of the ancillary services market and as a result its pricing and
potential value. In addition, expected changes on the demand side — enhancements on load
dispatchability — combined with more frequent occurrences of high impactful stressed system
events will also have an impact on the need for ancillary services in the future.

Various studies’ have examined how the wholesale energy and ancillary services markets
will be affected by the influx of energy storage and renewable generation together with more
frequent system stressed conditions. The studies identified the need for ISOs and market
participants to think about the changing system in a holistic manner (energy, capacity and
ancillary services). For example, one of the findings was an interesting interaction between
the ancillary and energy markets. Baseload resources (including coal and natural gas
combined cycle) that participate in both the energy and reserve markets shift capacity
towards generating, when the renewable production does not match the expected output
thereby reducing their reserves. Because these plants are cheaper to operate than peaking
capacity, this behavior reduces the market price below peaking resource marginal costs,
thereby requiring more uplift which is inefficient for the market. Various ISOs have tried to
mitigate this inefficiency by establishing ramping products that compensate resources on a
competitive basis for such instances. Although early, similar market reforms will be more
common in the future.

Since the effect on the Ancillary Services requirements from the system and market
participation changes is difficult to estimate without a more detailed study, CRA focused on
the ancillary services supply over time to determine how the AS market may behave. The
expected build of the BaseBaseBase case provides a reasonable outlook on the amount of
the resources that mostly affect the ancillary services construct — both on the demand and
supply side.

7 Penn State Study

Page 30

Schedule MM -S2


https://www.edf.org/sites/default/files/documents/Sloan_Lo%20Prete.pdf?_gl=1*14oibxl*_ga*MTM4NzgzNTIwMS4xNjc2NDc0MDcx*_ga_2B3856Y9QW*MTY3NjQ3NDA3MS4xLjAuMTY3NjQ3NDA3NC41Ny4wLjA.*_ga_Q5CTTQBJD8*MTY3NjQ3NDA3MS4xLjAuMTY3NjQ3NDA3NC41Ny4wLjA.
https://www.edf.org/sites/default/files/documents/Sloan_Lo%20Prete.pdf?_gl=1*14oibxl*_ga*MTM4NzgzNTIwMS4xNjc2NDc0MDcx*_ga_2B3856Y9QW*MTY3NjQ3NDA3MS4xLjAuMTY3NjQ3NDA3NC41Ny4wLjA.*_ga_Q5CTTQBJD8*MTY3NjQ3NDA3MS4xLjAuMTY3NjQ3NDA3NC41Ny4wLjA.

March 31, 2023 Charles River Associates

Exhibit 25 BaseBaseBase Capacity Mix over the study period (GW)

As depicted in the graph, more than 30 GW of new storage is expected to enter the market
over the study period. Although AS markets currently provide a premium to wholesale energy
markets in many hours, as more storage is brought into the region, which is very effective at
providing these services, it is expected that the A/S market value will be negatively affected.
However, as mentioned above, the demand for A/S is expected to increase due to the
proliferation of renewables and more frequent system disturbances. MISO and CAISO have
established ramping products with the expectation that the demand for these services will
increase over time.

Therefore, for this analysis, it is reasonable to assume that total margin compensation of
flexible, dispatchable resources, whether that be from sales of energy or sales of ancillary
services, is expected to be similar to total margin compensation total margin compensation
were these resources to dispatch only for energy.
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Executive Summary

On October 1, 2015, Union Electric Company, d/b/a Ameren Missouri (“Ameren
Missouri” or “Company”™), filed its 2014 Integrated Resource Plan (“IRP”) triennial compliance
filing (“Filing”) in File No. EO-2015-0084, as required by 4 CSR 240-22 Electric Utility
Resource Planning. This is Ameren Missouri’s first Chapter 22 triennial compliance filing under
the Commission’s revised Chapter 22 rules." As more fully discussed throughout this report
(“Report”), Staff identifies no deficiencies, but identifies the following concerns and suggested

remedies:

A. The incremental annual energy savings expected from Ameren Missouri’s
realistic achievable potential (“RAP”) portfolio for its MEEIA? Cycle 2° (2016 — 2018) may be
vastly underestimated, since the kWh and kWh per $ savings are less than half the actual
achieved levels of kwh and of kWh per $ during Ameren Missouri’s pre-MEEIA programs
(2009 - 2011) and MEEIA Cycle 1 programs to date (2013 — 2014).

B. The incremental and cumulative annual energy savings expected from Ameren
Missouri’s RAP portfolio during the long-term planning horizon may be vastly underestimated,
since the Ameren Missouri savings are approximately one-half the incremental and cumulative
annual energy savings of the IRP RAP portfolios* of Kansas City Power & Light Company and
KCP&L Greater Missouri Operations Company.

To remedy these concerns, Ameren Missouri should work with parties to its 2014 IRP
case and with parties to its MEEIA Cycle 2 case (File No. EO-2015-0055) during joint
agreement” discussions and during technical conferences, respectively, to help parties understand

Staff’s concerns and, if necessary, to resolve those concerns.

! Chapter 22 Electric Utility Resource Planning rules 4 CSR 240-22.010, .020, .030, .040, .050, .060, .070 and .080
were all revised effective May 31, 2011. Rule 4 CSR 240-22.045 Transmission and Distribution Analysis became a
new rule effective May 31, 2011.

’MEEIA is the Missouri Energy Efficiency Investment Act of 2009, Section 393.1075, RSMo, Supp. 2013. The
Commission’s MEEIA rules include: 4 CSR 240-3.163, 4 CSR 240-3.164, 4 CSR 240-20.093 and
4 CSR 240-20.094.

® Ameren Missouri’s MEEIA Cycle 2 application was filed in File No. EO-2015-0055 on December 22, 2014.

* Presented by Kansas City Power & Light Company and KCP&L Greater Missouri Operations Company to their
IRP stakeholder group on January 21, 2015 in a meeting required by 4 CSR 240-22.080(5)(A) for each utility’s 2015
IRP to be filed on April 1, 2015.

® 4 CSR 240-22.080(9) If the staff, public counsel, or any intervenor finds deficiencies in or concerns with a
triennial compliance filing, it shall work with the electric utility and the other parties to reach, within sixty (60) days
of the date that the report or comments were submitted, a joint agreement on a plan to remedy the identified
deficiencies and concerns. If full agreement cannot be reached, this should be reported to the commission through a
joint filing as soon as possible but no later than sixty (60) days after the date on which the report or comments were
submitted. The joint filing should set out in a brief narrative description those areas on which agreement cannot be
reached. The resolution of any deficiencies and concerns shall also be noted in the joint filing.
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Summary of Plan and Staff’s Analysis

The policy objectives for electric utility resource planning are contained in:

4 CSR 240-22.010(2) The fundamental objective of the resource planning process
at electric utilities shall be to provide the public with energy services that are safe,
reliable, and efficient, at just and reasonable rates, in compliance with all legal
mandates, and in a manner that serves the public interest and is consistent with
state energy and environmental policies. The fundamental objective requires that
the utility shall—

(A) Consider and analyze demand-side resources, renewable energy, and supply-
side resources on an equivalent basis, subject to compliance with all legal
mandates that may affect the selection of utility electric energy resources, in the
resource planning process;

(B) Use minimization of the present worth of long-run utility costs® as the
primary selection criterion in choosing the preferred resource plan, subject to the
constraints in subsection (2)(C); and

(C) Explicitly identify and, where possible, quantitatively analyze any other
considerations which are critical to meeting the fundamental objective of the
resource planning process, but which may constrain or limit the minimization of
the present worth of expected utility costs. The utility shall describe and
document the process and rationale used by decision-makers to assess the
tradeoffs and determine the appropriate balance between minimization of
expected utility costs and these other considerations in selecting the preferred
resource plan and developing the resource acquisition strategy.  These
considerations shall include, but are not necessarily limited to, mitigation of:

1. Risks associated with critical uncertain factors that will affect the actual
costs associated with alternative resource plans;

2. Risks associated with new or more stringent legal mandates that may be
imposed at some point within the planning horizon; and

3. Rate increases associated with alternative resource plans.

Staff provides this Report as required by Commission Rule 4 CSR 240-22.080(7):

(7) The staff shall conduct a limited review of each triennial compliance filing
required by this rule and shall file a report not later than one hundred fifty (150)
days after each utility’s scheduled triennial compliance filing date. The report
shall identify any deficiencies in the electric utility’s compliance with the
provisions of this chapter, any major deficiencies in the methodologies or
analyses required to be performed by this chapter, and any other deficiencies and
shall provide at least one (1) suggested remedy for each identified deficiency.
Staff may also identify concerns with the utility’s triennial compliance filing, may
identify concerns related to the substantive reasonableness of the preferred
resource plan or resource acquisition strategy, and shall provide at least one (1)
suggested remedy for each identified concern.

® The term utilities costs is synonymous with revenue requirements.

2

Schedule MM -S3



As a result of its review, Staff finds that Ameren Missouri’s analysis gave its decision-
makers’ a diverse and comprehensive set of nineteen (19) candidate resource plans, and risk
analyses for each candidate resource plan, for use during the decision-makers’ resource
acquisition strategy selection process. For its risk analysis of each candidate resource plan,
Ameren Missouri constructed a probability tree which contains four (4) critical dependent
uncertain factors® (Eastern Interconnection’s coal plant retirements, carbon prices, load growth
and natural gas prices) and four (4) critical independent uncertain factors (DSM cost and load
impact, long-term interest rates and return on equity, project capital cost, and coal prices).
Ameren Missouri’s final probability tree is included as Addendum A to this Report. The final
probability tree has 1,215 branches with each branch representing a unique combination of the
critical uncertain factors. Once the risk adjusted present value of revenue requirements
(“PVRR”) of all the combinations are calculated, the sum of the individual branch probabilities
equals 100%.

The risk adjusted PVRR over 29 years® for the nineteen (19) candidate resource plans™
varies from a low of $60.84 billion (for a plan with maximum achievable potential (“MAP”)
demand-side management (“DSM”) resources (Plan G)) to a high of $66.97 billion (for a plan
with no DSM and only new wind supply-side resources (Plan L)) for a PVRR range of $6.13
billion or approximately 9% for the nineteen candidate resource plans.

Ameren Missouri’s decision makers used a decision scorecard to inform its resource

acquisition strategy selection process.’* Ameren Missouri’s Preferred Plan Selection Scorecard

" Chapter 10, Appendix B, of Ameren Missouri’s filing indicates that Ameren Missouri decision-makers present at
the September 15, 2014 Ameren Missouri Board of Directors Meeting who adopted the 2014 IRP resource
acquisition strategy included: Michael Moehn, President and Chief Executive Officer of Ameren Missouri; Dan F.
Cole, President and Chief Executive Officer of Ameren Services; Greg L. Nelson, Senior Vice President General
Counsel & Secretary; and Chuck D. Naslund, Executive Vice President Corporate Operations Oversight.

8 Uncertain factor means any event, circumstance, situation, relationship, causal linkage, price, cost, value, response,
or other relevant quantity which can materially affect the outcome of resource planning decisions, about which
utility planners and decision-makers have incomplete or inadequate information at the time a decision must be made.
Critical uncertain factor is any uncertain factor that is likely to materially affect the outcome of the resource
planning decision.

® Integration, sensitivity and risk analyses for the evaluation of alternative resource plans were done assuming that
rates would be adjusted annually for the 20-year planning horizon and 10 additional years for end effects, and by
treating both supply-side and demand-side resources on an equivalent basis.

19 Section 9.5 of the IRP describes each of the nineteen (19) alternative resource plans and the process used to
determine the plans.

"' The scorecard was used to comply with 4 CSR 240-22.010(2)(C); 4 CSR 240-22.010(2)(C)1 through 3;
4 CSR 240-22.070(1); and 4 CSR 240-22.070(1)(A) through (D).

3
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(“Scorecard”) is included as Addendum B to this Report and reflects the following performance
measures and assigned weights for each performance measure:

1. Environmental and resource diversity with a focus on transitioning to a cleaner

and more fuel diverse portfolio (20%);

2. Financial and requlatory measures the expected financial performance and
creditworthiness and potential risks (20%);

3. Customer satisfaction with a focus on rate impacts (average rates and maximum

single-year rate increase) and customer preferences for cleaner energy sources and
DSM (20%);
4. Economic development measured by potential for primary job growth (10%); and
5. Cost to customers as measured through PVRR (30%)."

The Scorecard for the top tier plans identified through scoring include combinations of RAP and
MAP DSM portfolios as well as renewables, gas-fired resources and nuclear. Table 10.2 of the
IRP contains the Alternative Resource Plan Scoring Results. The entire Scorecard is included as
Addendum E to this Report.

2 n its Report and Order issued on March 28, 2012, in Case No. EO-2011-0271, the Commission determined that
compliance with 4 CSR 240-22.020(2)(B) “Use minimization of the present worth of long-run utility costs as the
primary selection criterion in choosing the preferred resource plan,” means to give the PVRR performance measure
the highest weights when complying with 4 CSR 240-22.070(1) “The utility shall select a preferred resource plan
from among the alternative resource plans that have been analyzed pursuant to the requirements of
4 CSR 240-22.060. The utility shall describe and document the process used to select the preferred resource plan,
including the relative weights given to the various performance measures and the rationale used by utility decision-
makers to judge the appropriate tradeoffs between competing planning objectives and between expected
performance and risk.”
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Table 10.2

Ameren Missouri’s adopted resource acquisition strategy includes its preferred resource
plan (Plan A), which has a 29-year PVRR of $61.11 million and consists of realistic achievable
potential (“RAP”) energy efficiency and demand response programs, roughly 500 MW of new
renewable generation, and a new 600 MW combined cycle energy center in 2034 along with
conversion of Meramec Units 1 & 2 to natural gas-fired operation in 2016, retirement of all
Meramec units by the end of 2022, and retirement of Sioux Energy Center at the end of 2033.
Ameren Missouri’s IRP discussion of its decision to choose a RAP plan even though similar
MAP plans received higher overall scores on the Scorecard includes the following:

DSM Portfolio — RAP and MAP DSM portfolios both performed well in the
scoring and, importantly, both result in reduced total costs to customers. The
decision between the two must involve a consideration of risk and reward from
the perspective of both customers and Ameren Missouri. Based on our analysis of
the year-by-year cost differences between RAP and MAP, and an understanding
of the increased level of risk in achieving MAP relative to RAP, Ameren Missouri
has chosen to include the RAP portfolio in its preferred resource plan.

This is not to say that there couldn’t be additional potential energy savings that
can be realized. Indeed our uncertainty range for the RAP portfolio includes
some significant amount of upside. However, we must consider the immediate
cost impact to all customers of a large increase in DSM expenditures (the 2016-
2018 budget would be nearly double for MAP) and the uncertainty of the relative

5
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long-term benefits. We must also consider that the path for demand-side
programs is not “locked in” for twenty years.

Including RAP DSM in our preferred resource plan allows us to continue to offer

highly cost-effective programs to customers at roughly the same level of annual

spending budgeted for our first cycle of MEEIA programs 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.

Ameren Missouri’s resource acquisition strategy includes the adopted preferred resource
plan as well as several contingency resource plan options and the events that could lead to a

change in preferred resource plan and is shown in the following diagram:

Ameren Missouri’s highly confidential capacity balance sheet for the adopted preferred
resource plan (Plan A) is included as Addendum C to this Report. Ameren Missouri is expecting
to be long on capacity through 2033 under Plan A after compliance with the Renewable Energy
Standard (“RES”) and with the Midcontinent Independent System Operator (“MISO”) planning
reserve margin requirements as reflected in the following chart.

6
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Capacity Position for Plan A

After RES Compliance and MISO Reserve Margins
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As a result of its limited review, Staff identified no deficiencies and two (2) concerns
regarding Ameren Missouri’s 2014 IRP:

4 CSR 240-22.030 Load Analysis and Forecasting

Summary

4 CSR 240-22.030, Load Analysis and Forecasting, has a stated purpose of setting the
“minimum standards for the maintenance and updating of historical data, the level of detail
required in analyzing loads, and the purposes to be accomplished by load analysis and by load
forecast models. The load analysis discussed in this rule is intended to support both demand-side
management efforts of 4 CSR 240-22.050 and the load forecast models of this rule. This rule
also sets the minimum standards for the documentation of the inputs, components, and methods
used to derive the load forecasts.” The Load Analysis and Load Forecasting Rule allows the
utility to use multiple analytical methods for performing its load analysis and develop its
forecasts, leaving it to the utility’s discretion to choose the methods by which it achieves the
stated purpose of the rule. Ameren Missouri did not request any waivers from specific
provisions of this rule.

In Staff’s limited review of Ameren Missouri’s load analysis and energy and demand
forecasts, Staff found no deficiencies concerning compliance with this rule and Staff has not
identified any additional concerns. In Staff’s opinion, the Integrated Resource Analysis filing
meets the Load Analysis and Forecasting requirements of 4 CSR 240-22.030.

7
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4 CSR 240-22.040 Supply-Side Resource Analysis

Summary
Rule 4 CSR 240-22.040, Supply-Side Resource Analysis, requires Ameren Missouri to

review existing resources for opportunities to upgrade or retire them, and also to review a wide
variety of supply-side resource options to determine cost estimates for each. Resource options
are to be ranked based upon their relative levelized annual utility costs,™® as well as based upon
their probable environmental costs. Resources which do not have significant disadvantages pass
this pre-screening process and are to be included in the integrated resource analysis process used
to select the preferred resource plan. Ameren Missouri reviewed fossil fuel, renewable energy,
and nuclear resource options, as well as its transmission and distribution system options.

Ameren Missouri retained the services of Burns & McDonnell to complete a Condition
Assessment of the Meramec Energy Center to determine ongoing costs necessary to keep the
plant operating safely and reliably through the planning horizon. Ameren Missouri is scheduled
to complete two unit upgrades at Keokuk Energy Center (Units 5 and 6) in 2016. In addition,
upgrades of Units 14 and 15 at Keokuk Energy Center are scheduled to be complete in 2018.
Ameren Missouri is also considering options for Meramec Energy Center including
combinations of unit retirements and gas conversion, with all units retired by the end of 2022.

Ameren Missouri engaged Black & Veatch to conduct a supply-side screening analysis of
various coal and gas power generation technologies in support of Ameren Missouri’s 2011 IRP.
This analysis was reviewed by Ameren Missouri subject matter experts and updated as needed
for use in this filing. One of the more significant criteria utilized in the scoring was the levelized
cost of energy (LCOE)*. The LCOE included financial factors, such as fuel costs, tax life, economic
life, escalation rates, present worth discount rate, levelized fixed charge rate that were used in the
LCOE estimates in the candidate resource screening®. Wind energy resources exhibited the lowest
cost on an LCOE basis among all candidate resource options'®. Ameren Missouri has evaluated

options for development of wind resources both within Missouri and across the broader region.

13 4 CSR 240-22.040(A) Cost rankings of each potential supply-side resource option shall be based on estimates of
the installed capital costs plus fixed and variable operation and maintenance costs levelized over the useful life of
the potential supply-side resource option using the utility discount rate. The utility shall include the costs of
ancillary and/or back-up sources of supply required to achieve necessary reliability levels in connection with
intermittent and/or uncontrollable sources of generation (i.e., wind and solar).
1‘5‘ Ameren Missouri IRP Chapter 6 Appendix 6, page 19.

Ibid
16 Ameren Missouri IRP Chapter 6 page 1
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Three options were selected as final candidate resource options to represent fossil fuel resource
options — gas combined cycle, gas simple cycle combustion turbine, and ultra-super-critical
pulverized coal. Gas combined cycle technology exhibits the lowest cost on a levelized cost
basis among conventional generation resources. Ameren Missouri ranked these options to obtain
a high, base and low range of costs based on a broad range of technology development, probable
environmental regulations and cost uncertainties. Ameren Missouri excluded some technologies
from its further review because the technologies are in the developmental stage, resource
inadequacy, or absence of geological features required for their implementation or use by
Ameren Missouri.

Ameren Missouri's supply-side resource screening analysis identified potential cost-
effective options that it passed on to consider further in its integrated resource analysis. Ameren
Missouri evaluated the efficiency, life extension, environmental enhancements and retirement
scenarios of the existing facilities it relies upon for capacity and power.

With respect to rule 4 CSR 240-22.040 Supply-Side Resource Analysis, Ameren
Missouri requested, and the Commission granted, in Docket No. EE-2014-0089, one waiver of
the following specific provision of that rule:

4 CSR 240-22.040(3)(A) The analysis shall include the identification of transmission
constraints, as estimated pursuant to 4 CSR 240-22.045(3),
whether within the Regional Transmission Organization’s

(RTO’s) footprint, on an interconnected RTO, or a
transmission system that is not part of an RTO.

Based on its limited review, Staff concludes Ameren Missouri's Supply-Side Resource
Analysis filing meets the requirements of rule 4 CSR 240-22.040, and Staff has identified no

concerns or deficiencies.

4 CSR 240-22.045 Transmission and Distribution Analysis

Summary

Rule 4 CSR 240-22.045 Transmission and Distribution Analysis specifies the minimum
standards for the scope and level of detail required for transmission and distribution network
analysis and reporting. Rule 4 CSR 240-22.045 is prompted, in part, by the changes in federal
law that can affect electric utility resource planning and resource viability, e.g., policies of

Regional Transmission Organizations (“RTQO”), development of regional power markets, and

9
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implementation of Smart Grid technologies. Rule 4 CSR 240-22.045 does not prescribe how
analyses are to be done, but rather allows a utility to conduct its own analysis or adopt the RTO
or Independent Transmission System Operator (“ISO”) transmission plans. Rule
4 CSR 240-22.045 requires analysis and documentation of the RTO/ISO transmission projects
and requires the electric utility to review transmission and distribution for the reduction of power
losses, interconnection of new generation facilities, facilitation of sales and purchases and
incorporation of advance technologies for the optimization of investment in transmission and
distribution resources.

With respect to Rule 4 CSR 240-22.045 Ameren Missouri requested, and the
Commission granted, in Docket No. EE-2014-0089, two (2) waivers of the following specific
provisions of that rule:

4 CSR 240-22.045 (1)(B) Interconnect new generation facilities. The utility shall
assess the need to construct transmission facilities to
interconnect any new generation pursuant to
4 CSR 240-22.040(3) and shall reflect those transmission
facilities in the cost benefit analyses of the resource
options;

4 CSR 240-22.045 (3)(C) The utility shall provide copies of the RTO expansion
plans, its assessment of the plans, and any supplemental
information developed by the utility plans, its assessment
of the plans, and any supplemental information developed
by the utility to fulfill the requirements in subsection (3)(B)
of this rule.

Ameren Missouri will construct eight (8) of the eleven (11) transmission projects in

Missouri that have been approved by the MISO Board of Directors for completion before 2019.’

Based on its limited review, Staff concludes Ameren Missouri's Transmission and

Distribution Analysis filing meets the requirements of rule 4 CSR 240-22.045, and Staff has

identified no concerns or deficiencies.

4 CSR 240-22.050 Demand-Side Resource Analysis

Summary

Rule 4 CSR 240-22.050, Demand-Side Resource Analysis, specifies the methods by
which end-use measures and demand-side programs shall be developed and screened for cost-

1" page 1 of Chapter 7 of the IRP Filing.
10
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effectiveness. It also requires the ongoing evaluation of end-use measures and programs, and the
use of program evaluation, measurement and verification (“EM&V”) to improve program design
and cost-effectiveness analysis.

The current Ameren Missouri 2014 IRP filing improves and expands Ameren Missouri’s
overall consideration and evaluation of demand-side resources from its previous 2011 IRP filing.
Ameren Missouri utilizes the knowledge gained from: 1) the actual program implementation and
evaluation experience from its previous and current demand-side programs; 2) the incorporation
of the 2013 Ameren Missouri DSM Potential Study found within Chapter 8-Appendix B with the
supporting documentation found within the work papers; 3) substantial input received as a result
of multiple stakeholder workshops and meetings; and 4) Ameren Missouri’s active participation
in the Electric Power Research Institute’s (EPRI) Industrial Center of Excellence (ICOE). The
2014 IRP filing also reflects a demand-side energy efficiency portfolio that includes:

e The addition of formal project management processes and procedures;
e The addition of a DSM data collection and tracking system;
e The addition of a Marketing Manager;

e The development of market segmentation strategies to tailor specific DSM
messages to specific market segments;

e The addition of a web-based Technical Reference Manual; and
e The implementation of EM&YV processes and procedures.

Ameren Missouri’s 2016 - 2018 DSM programs consist of six residential programs and
four business programs. The programs are similar to the programs Ameren Missouri
successfully implemented during its 2013-2015 MEEIA program. The exceptions are:

e The residential New Construction program originally included in the 2013 - 2015
plan was discontinued, because EM&V demonstrated it was no longer cost
effective;

e The residential Home Energy Audit program does not pass the cost effectiveness
test for MEEIA 2016 - 2018 and has been eliminated,

e One new residential program, the Energy Efficiency Kits program, has been
added for MEEIA 2016 - 2018. This program is an extension of kits included in
the Energy Efficient Products program from MEEIA 2013 - 2015 but using a new
distribution channel; and

e The residential Lighting and Appliance program no longer includes upstream
discounting of CFLs, since CFLs are no longer cost effective due to federal
legislation requiring higher levels of lighting efficiency beginning in 2020.

11
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For the 2016 — 2018 programs, 60% of the program-level energy savings are expected to
come from business customers and the remaining 40% from residential customers, which is the
inverse of what was planned for 2013 — 2015 when 61% of energy savings were to come from
residential customers due to the large upstream promotion of CFL bulbs.

Ameren Missouri reports that MISO capacity markets indicate that demand response
opportunities have little market capacity value for the immediate future. Since Ameren Missouri
is not projecting a need for demand response for reliability purposes, the business case for
demand response for Ameren Missouri customers is dependent on the MISO capacity market.
Although Ameren Missouri determined that Demand Response (DR) programs are not cost
effective for 2016-2018, Ameren Missouri is considering a pilot DR program to better
understand the tolerance customers have for various frequencies and durations of DR events.

Ameren Missouri was unable to identify any opportunities for cost-effective combined
heat and power applications for their industrial customers.

Ameren Missouri applied for and received from the Commission variances from five (5)

provisions of this rule related to the following:

4 CSR 240-22.050(4)(D)2 An assessment of how the interactions between multiple
potential demand-side rates, if offered simultaneously,
would affect the impact estimates;

4 CSR 240-22.050(4)(D)(3) An assessment of how the interactions between potential
demand-side rates and potential demand-side programs
would affect the impact estimates of the potential demand
side programs and potential demand-side rates;

4 CSR 240-22.050(5)(B)(3) For purposes of this test, the costs of potential demand-side
programs and potential demand-side rates shall not include
lost revenues or utility incentive payments to customers.

4 CSR 240-22.050(B)(E) The utility shall provide results of the total resource cost
test and the utility cost test for each potential demand-side
program evaluated pursuant to subsection (5)(B) and for
each potential demand-side rate evaluated pursuant to
subsection (5)(C) of this rule, including a tabulation of the
benefits (avoided costs), demand-side resource costs, and
net benefits or costs.

Based on its limited review, Staff concludes Ameren Missouri's Demand-Side Resource
Analysis filing meets the requirements of rule 4 CSR 240-22.050 and there are no deficiencies.
However, Staff has several concerns regarding the level of annual energy and demand savings

expected from Ameren Missouri’s RAP portfolio in its 20-year adopted preferred resource plan

12
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(Plan A) and in the Company’s 3-year implementation plan for its RAP portfolio which is also
the DSM plan contained in the Company’s MEEIA Cycle 2 Plan®® filed on October 1, 2014 in
File No. EO-2015-0055.

Staff performed an analysis of the actual vs. planned programs’ costs, deemed annual
energy savings and deemed energy savings per dollar of programs’ costs for Ameren Missouri’s
pre-MEEIA programs (program years 2009, 2010 and 2011) and for the Company’s MEEIA
Cycle 1 (program years 2013 and 2014) and for the planned programs’ cost and planned deemed
annual energy savings for program years 2015, 2016, 2017 and 2018. Note that 2015 is the last
year of MEEIA Cycle 1, while MEEIA Cycle 2 spans 2016 — 2018.

Residential Lighting program will have much less impact on the portfolio’s overall
performance in the future due in particular to the elimination of energy savings from the CFL
bulbs beginning in 2015. Thus, Staff’s analysis focuses on total portfolio less Residential
Lighting program actual and planned programs’ costs, deemed annual energy savings and
deemed energy savings per dollar of programs’ costs. Details of Staff’s analysis are included in
the tables of data and Charts 1 - 18 in Addendum D, which is best summarized in Charts 7, 8 and

9 of Addendum D as presented below.

8 MEEIA is the Missouri Energy Efficiency Investment Act of 2009, Section 393.1075, RSMo, Supp. 2013. The
Commission’s MEEIA rules include: 4 CSR 240-3.163, 4 CSR 240-3.164, 4 CSR 240-20.093 and
4 CSR 240-20.094.
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Chart 7 Portfolio less Res. Lighting Program Chart 8 Portfolio less Res. Lighting Program
Costs ($000) Incremental Annual Energy Savings (MWh)
$60,000 300,000
$50,000 250,000
$40,000 200,000
$30,000 150,000
$20,000
100,000
$10,000
$ 50,000
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m Programs’ Costs Actual ($000) m Programs'’ Costs Plan ($000) ® Energy Savings Actual (MWh) m Energy Savings Plan (MWh)

Chart 9 Portfolio less Res. Lighting Program
Incremental Annual kWh per $

10.0

8.0

6.0

4.0

2.0

0.0
mkWh per $ for Actual ®kWh per $ for Plan

Chart 7 illustrates that actual programs’ costs have been less than planned in each year
and that the planned programs’ costs for MEEIA Cycle 2 are approximately the same as the
planned programs’ costs for MEEIA Cycle 1. Charts 8 and 9 illustrate that MEEIA Cycle 2’s
incremental annual energy savings and incremental annual energy savings per $ of portfolio cost
are approximately one half of these same planned performance metrics for MEEIA Cycle 1 and
may be vastly underestimated given the fact that actual incremental annual energy savings and
actual incremental annual energy savings per $ of portfolio cost far exceeded these same planned
performance metrics during 2013 and 2014 of MEEIA Cycle 1 as well as 2010 and 2011 of the
pre-MEEIA programs.

Staff notes that Ameren Missouri’s DSM market potential study for its MEEIA Cycle 1
was performed by Global Energy Partners, LLC, and was issued in January 2011, while its DSM
market potential study for its MEEIA Cycle 2 was performed by EnerNoc Utility Solutions
Consulting and was issued in December 2013.

Staff also compared Ameren Missouri’s IRP RAP portfolio’s cumulative annual energy
savings and incremental annual kWh per $ of programs’ costs over a longer term period (2016 —

2033) to cumulative annual energy savings and incremental annual KWh per $ of programs’ costs

14

Schedule MM -S3



of the IRP RAP portfolios of Kansas City Power & Light Company (“KCPL”) and KCP&L Greater
Missouri Operations Company (“GMO”) and found that Ameren Missouri’s RAP portfolio is
expected to produce approximately one-half the annual energy savings levels® of the RAP portfolios
of KCPL and GMO.

IRP RAP Portfolio Incremental kwWh per $ for RAP Portfolios
Cumulative Annual Energy Savings 7.0
16% 6.0
14% 50 I
12% /—: 0 | I |
10%
o > e
- ) 2 WG
S LR AN
V 0.0 )
0% 10 ;b ;’\ ;‘b ;9 ;Q ;\ 9’» ;‘) ;b ;% ;‘e ;’\ 9% ;9 ;Q ;\ ;" ;.:’I
C A PO AN DD PPN DD DD DD Bt A e i A e i
A A A A A A 20
e Ameren RAP ~ e==KCPL RAP «==GMO RAP uAmeren RAP  mKCPLRAP =mGMO RAP

Staff notes that the KCPL and GMO DSM market potential studies were performed by
Navigant and issued in August 2013.
Concerns
C. The incremental annual energy savings expected from Ameren Missouri’s RAP
portfolio for its MEEIA Cycle 2 (2016 — 2018) may be vastly underestimated, since the kwWh
and kWh per $ savings are less than half the actual achieved levels of kWh and a kwh per $

during Ameren Missouri’s pre-MEEIA programs (2009 — 2011) and MEEIA Cycle 1 programs
to date (2013 — 2014).

D. The incremental and cumulative annual energy savings expected from Ameren
Missouri’s RAP portfolio during the long-term planning horizon may be vastly
underestimated, since the Ameren Missouri savings are approximately one-half the
incremental and cumulative annual energy savings of the IRP RAP portfolios of Kansas City
Power & Light Company and KCP&L Greater Missouri Operations Company.

To remedy these concerns, Ameren Missouri should work with parties to its 2014 IRP case
and with parties to its MEEIA Cycle 2 case (File No. EO-2015-0055) during joint agreement®
discussions and during technical conferences, respectively, to help parties understand Staff’s

concerns and, if necessary, to resolve those concerns.

9 Annual energy savings are expressed as: 1) a percentage of the baseline forecast for energy sales for customers
who have not opted-out of participation in the DSM programs, and 2) kWh per $ of programs’ costs.

20 4 CSR 240-22.080(9) If the staff, public counsel, or any intervenor finds deficiencies in or concerns with a
triennial compliance filing, it shall work with the electric utility and the other parties to reach, within sixty (60) days
of the date that the report or comments were submitted, a joint agreement on a plan to remedy the identified
deficiencies and concerns. If full agreement cannot be reached, this should be reported to the commission through a
joint filing as soon as possible but no later than sixty (60) days after the date on which the report or comments were
submitted. The joint filing should set out in a brief narrative description those areas on which agreement cannot be
reached. The resolution of any deficiencies and concerns shall also be noted in the joint filing.
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4 CSR 240-22.060 Integrated Resource Analysis

Summary
Rule 4 CSR 240-22.060, Integrated Resource Analysis, requires the utility to design

alternative resource plans to meet the planning objectives identified in rule
4 CSR 240-22.010(2), to set minimum standards for the scope and level of detail required in
resource plan analysis, and to perform a logically consistent and economically-equivalent
analysis of alternative resource plans.
Ameren Missouri developed seven attributes or dimensions for use in its creation of
alternative resource plans:
1. Three (3) Meramec Retirement Options

e Retired 12/31/2015

e Retired 12/31/2022

e Convert units 1 and 2 to natural gas and units 3 and 4 continue on coal.
All units retired 12/31/2022

2. Three (3) Retirements

e Labadie retired 12/31/2023
e Rush Island retired 12/31/2024
e Sjoux retired 12/31/2033

3. Seven (7) New Supply-Side Types

Combined Cycle (Natural Gas)
Simple Cycle (Natural Gas)
Nuclear (100% Ownership)
Nuclear (75% Ownership)
Pumped Hydroelectric

Wind

Wind with Simple Cycle

4. Two (2) Keokuk Upgrade
e 50 MW Expansion
e None
5. Three (3) Energy Efficiency

e MAP
e RAP
e Missouri Energy Efficiency Investment Act (MEEIA) Cycle 1 only.
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6. Three (3) Demand Response

e MAP
e RAP
e None

7. Two (2) Renewable Portfolios

e Missouri Renewable Energy Standard (RES)
« Balanced®

The various combinations of these seven attributes resulted in a robust set of alternative
resource plans. However, some combinations result in duplicate alternative resource plans or
infeasible alternative resource plans, e.g., the Meramec combined cycle option is contingent on
Meramec’s retirement so the interaction of Meramec continuing and the Meramec combined
cycle option would produce an infeasible plan. Ultimately, Ameren Missouri analyzed 19
alternative resource plans in an initial screening process based on a scorecard approach that
embodied the following Ameren Missouri performance measures and relative weights for each
performance measure:

1. Environmental and resource diversity (20%) measured by resource diversity,
carbon emissions, SO, emissions and NOy emissions;

2. Financial and regulatory (20%) measured by return on equity (ROE), return on
invested capital (ROIC), earnings per share (EPS), free cash flow, stranded cost
risk, transaction risk and [cost] recovery;

3. Customer satisfaction (20%) measured by average rates and single year rate
increase;

4. Economic development (10%) measured by primary job growth (FTE-years); and
Cost (30%) measured by net present value of revenue requirements (NPVRR).

For its risk analysis of each candidate resource plan, Ameren Missouri constructed a
probability tree which contains four (4) critical dependent uncertain factors (Eastern
Interconnection’s coal plant retirements, carbon prices, load growth and natural gas prices) and
four (4) critical dependent uncertain factors (DSM cost and load impact, long-term interest rates
and return on equity, project capital cost, and coal prices) when evaluating each alternative

resource plan. Ameren Missouri’s final probability tree is included as Addendum A to this

2L All alternative resource plans that are identified as “Balanced” include investment in renewable resources that are
above and beyond those needed for RES compliance. (i.e., 400 MW wind, 45 MW solar, and 20 MW small
hydroelectric).
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Report. The final probability tree has 1,215 branches with each branch representing a unique

combination of the critical uncertain factors. Once the risk adjusted present value of revenue

requirements (“PVRR”) of all the combinations are calculated, the sum of the individual branch

probabilities equals 100%.

Ameren Missouri applied for and received from the Commission variances from five (5)

provisions of this rule related to the following:

4 CSR 240-22.060(5)(E)

4 CSR 240-22.060(5)(F)

4 CSR 240-22.060(5)(K)

4 CSR 240-22.060(5)(L)

4 CSR 240-22.060(7)

Total project cost (including siting, permitting and
construction costs) for new generation and generation-
related transmission facilities;

Total project cost (including siting, permitting and
construction costs) for new generation and generation-
related transmission facilities;

Future load impacts and marketing and delivery costs of
demand-side programs and demand-side rates if the cost
and impacts are determined to be highly correlated. Future
load impacts and demand-side programs and demand-side
rates if the costs and impacts are determined to not be
highly correlated,;

Future load impacts and marketing and delivery costs of
demand-side programs and demand-side rates if the cost
and impacts are determined to be highly correlated. Utility
marketing and delivery costs for demand-side programs
and demand-side rates if the costs and impacts are
determined to not be highly correlated,;

The utility decision-makers shall assign a probability
pursuant to section (5) of this rule to each uncertain factor
deemed critical by the utility. The utility shall compute the
cumulative probability distribution of the values of “present
value revenue requirements’ performance measure for each
alternative resource plan. For each of the other performance
measures specified in 4 CSR 240-22.060(2)(A)1-6 and for
any additional measures chosen by the utility pursuant to 4
CSR 240-22.060(2)(A)7, Ameren Missouri will compute a
cumulative probability distribution of its values if
inspection of the summary tabulation required by 4 CSR
240-22.060(4)A indicates that the rankings of alternative
plans by this performance measure substantially differs
from the ranking based on present value revenue
requirements. Both the expected performance and the risks
of each alternative resource plan shall be quantified. The
utility shall describe and document its risk assessment of
each alternative resource plan.
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Based on its limited review, Staff has identified no deficiencies or concerns for Ameren
Missouri’s Integrated Resource Plan and Risk Analysis filing.
4 CSR 240-22.070 Risk Analysis and Strategy Selection

Summary
Rule 4 CSR 240-22.070, Risk Analysis and Strategy Selection, requires the utility to

select a preferred resource plan, develop an implementation plan, and officially adopt a resource
acquisition strategy. The rule also requires the utility to prepare contingency plans and evaluate
the demand-side resources that are included in the resource acquisition strategy.
Ameren Missouri did not apply for any waivers from the requirements of this rule.
Ameren Missouri’s final probability tree (see Addendum A) consists of the following
dependent and independent critical uncertain factors:
Dependent critical uncertain factors
e Coal plant retirements
e CO;policy
e Natural gas prices
e Load growth
Independent critical uncertain factors
e DSM costs jointly with DSM load impacts
e Long-term interest rates jointly with return on equity
e Project cost
Ameren Missouri’s decision-makers chose to use a Scorecard approach? to evaluate its
nineteen (19) candidate resource plans during their strategy selection process to adopt a resource
acquisition strategy and a preferred resource plan for Ameren Missouri. The Scorecard is
included as Addendum B.
Based on its limited review, Staff has identified no deficiencies or concerns for Ameren

Missouri’s Resource Acquisition Strategy Selection filing.

22 5ee the Plan’s section 10.2 Assessment of Alternative Resource Plans.
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4 CSR 240-22.080 Filing Schedule and Requirements

Summary

Chapter 4 CSR 240-22 Electric Utility Resource Planning sets minimum standards to
govern the scope and objectives of the integrated resource planning process of the electric
utilities regulated by the Commission. The focus of Chapter 4 CSR 240-22 is on the planning
process used to determine the utility’s preferred resource plan, not the outcome of that process,
i.e., the adopted preferred resource plan. Rule 4 CSR 240-22.080 identifies minimum reporting
requirements concerning who is to file, when to file, what to file, the review process and the
Commission’s authority with respect to compliance filings.

Ameren Missouri has organized its 2014 IRP in eleven (11) chapters of information and
discussion which flow smoothly in a narrative form to tell a clear story. At the end of each
chapter is a Compliance Reference guide which cross references each Chapter 22 filing
requirement met in the chapter tied to the page in the chapter on which the filing requirement is
contained. Staff finds this approach to be productive and useful and encourages Ameren
Missouri to continue this practice in future filings. Chapter 11 of the IRP includes summary
information on Ameren Missouri’s IRP stakeholder process, which Staff finds to be very
constructive overall.

Based on its limited review, Staff has identified no deficiencies or concerns related to
Ameren Missouri’s rule 4 CSR 240-22.080 filing.
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Figure 9.11 Final Probability Tree
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Summary of Actual vs. Plan for Ameren Missouri DSM Programs (1)

Total Portfolio MEEIA Cycle 1 MEEIA Cycle 2
2010 2011 2013 2014 2015 2016 2017 2018
Programs' Costs Actual ($000) $ 19,900 | $ 37,783 | $34432| $41518
Programs* Costs Plan ($000) $ 32123 | $ 39670 | $36,119| $47,121| $64,088| $ 36,408 | $ 48,838 | S 62,321
Variance Amount $(12223)| $ (1,887)] $ (1,687)| $ (5,603)
Percent Variance -38.1% -4.8% -4.7%|  -11.9%
Energy Savings Actual (MWh) 155551 379,129] 337,368| 361,915
Energy Savings Plan (MWh) 145350 160,249] 250,792| 263,305 307,723 104,757 137,617| 183,859
Variance Amount 10,201 218,880 86,576 98,610
Percent Variance 7.0%| 136.6% 34.5% 37.5%
kWh per $ for Actual 7.8 10.0 9.8 8.7
kWh per $ for Plan 4.5 4.0 6.9 5.6 4.8 2.9 2.8 3.0
Residential Lighting Program MEEIA Cycle 1 MEEIA Cycle 2
2010 2011 2013 2014 2015 2016 2017 2018
Programs* Costs Actual ($000) $ 539 (% 4963 |$ 7077 |$ 7871
Programs* Costs Plan ($000) $ 4076 [$ 5252 |$ 6237 |$ 5924 ($ 4331|$ 569 |S 5500|S$ 6,717
Variance Amount $ 1323[$ (289)|$ 840|$ 1947
Percent Variance 32.5% -5.5% 13.5% 32.9%
Energy Savings Actual (MWh) 72,384 93,702| 198,735 147,749
Energy Savings Plan (MWh) 37,179 46,742] 121,258 96,837 62,371 20,234 18,345 22,928
Variance Amount 35,205 46,960 77477 50,912
Percent Variance 94.7%| 100.5% 63.9% 52.6%
kWh per $ for Actual 13.4 18.9 28.1 18.8
kWh per $ for Plan 9.1 8.9 19.4 16.3 14.4 3.6 3.3 3.4
Total Portfolio less Residential Lighting | MEEIA Cycle 1 MEEIA Cycle 2
2010 2011 2013 2014 2015 2016 2017 2018
Programs' Costs Actual ($000) $ 14501 | $ 32,820 | $ 27,355 | $ 33,647
Programs® Costs Plan ($000) $ 28047 | $ 34418 | $ 29882 | $ 41,196 | $ 59,757 | $ 30,712 | $ 43,338 | $ 55,604
Variance Amount $(13546)| $ (1,598)] $ (2527)| $ (7,549)
Percent Variance -48.3% -4.6% -8.5%| -18.3%
Energy Savings Actual (MWh) 83,167| 285427) 138,633 214,166
Energy Savings Plan (MWh) 108,171 113507| 129535| 166468 245351 84,523 119,272 160,931
Variance Amount -25,004| 171,920 9,099 47,698
Percent Variance -23.1%| 151.5% 7.0% 28.7%
kWh per $ for Actual 5.7 8.7 5.1 6.4
kWh per $ for Plan 3.9 3.3 4.3 4.0 4.1 2.8 2.8 2.9
Incremental Annual Energy Savings
PY 1 PY 2 PY 3 Total
Pre-MEEIA Actual vs. Plan 0.77 2.51 1.66
Cycle 1 Actual vs. Plan 1.07 1.29 1.19
Cycle 2 Plan vs. Cycle 1 Plan 0.65 0.72 0.66 0.67
Cycle 1 Actual vs. Cycle 2 Plan 1.64 1.80 1.73

(1) Excluding PY 2012 "Bridge'* Programs' actual and plan.
(2) 2013, 2014 and 2015 from Ameren Draft Report as of2 12 2015

Addendum D-1
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Summary of Actual vs. Plan for Ameren Missouri DSM Programs (1)

C&I Custom MEEIA Cycle 1 MEEIA Cycle 2
2009-10 2011 2013 2014 2015 2016 2017 2018
Programs* Costs Actual ($000) $ 8159 |$ 10,272 $6,581 $7,519
Programs' Costs Plan ($000) $ 8510 (% 4415 $8,357 $8,840| $13,133| $ 8,709 [ $ 16,815 | $ 22,538
Variance Amount $ (3L|[$ 5857 |% (1,776)| $ (1,321)
Percent Variance -4.1%)| 132.7%| -21.3%| -14.9%
Energy Savings Actual (MWh) 56,642 129,797 51,530 80,374
Energy Savings Plan (MWh) 54,198 27,099 54,961 54,691 74,509 27,633 53,515 71,962
Variance Amount 2444| 102,698 -3431 25,682
Percent Variance 4.5%| 379.0% -6.2% 47.0%
kWh per $ for Actual 6.9 12.6 7.8 10.7
kWh per $ for Plan 6.4 6.1 6.6 6.2 5.7 3.2 3.2 3.2
C&l Standard MEEIA Cycle 1 MEEIA Cycle 2
2009-10 2011 2013 2014 2015 2016 2017 2018
Programs* Costs Actual ($000) $ 3007 (% 2041|$ 2324|$ 3915
Programs* Costs Plan ($000) $ 11327 |$ 8320|$ 3222 |$ 4868|$ 8051|$ 5886 |S 6,58 | S 10,963
Variance Amount $ (8320)| $ (6279)| $ (898)| $ (953)
Percent Variance -73.5%)| -75.5%| -27.9%[ -19.6%
Energy Savings Actual (MWh) 24,515 20,034 22,602 38,875
Energy Savings Plan (MWh) 68,985 40,753 25,125 33,686 51,784 18,619 20,853 35,004
Variance Amount -44470|  -20,719 -2,523 5,189
Percent Variance -64.5% -50.8%| -10.0% 15.4%
kWh per $ for Actual 8.2 9.8 9.7 9.9
kWh per $ for Plan 6.1 4.9 7.8 6.9 6.4 3.2 3.2 3.2
C&l Portfolio MEEIA Cycle 1 MEEIA Cycle 2
2009-10 2011 2013 2014 2015 2016 2017 2018
Programs' Costs Actual ($3000) $ 12361 | $ 17982 | $ 9591 | $ 14,776
Programs' Costs Plan ($000) $ 27245 | $ 17134 | $ 12485 | $ 15000 | $ 23301 | $ 14595 | $ 30,231 | $ 39,364
Variance Amount $(14884)|$ 848|3$ (2894)|$ (229
Percent Variance -54.6% 4.9%[ -23.2% -1.5%
Energy Savings Actual (MWh) 87,331| 234,535 74,616 144,510
Energy Savings Plan (MWh) 153,384 82,197 85,517 95,067| 135,766 46,252 91927| 122536
Variance Amount -66,053| 152,338| -10,901 49,443
Percent Variance -43.1%| 185.3%| -12.7% 52.0%
kWh per $ for Actual 7.1 13.0 7.8 9.8
kWh per $ for Plan 5.6 4.8 6.8 6.3 5.8 3.2 3.0 31
Incremental Annual Energy Savings
PY 1 PY 2 PY 3 Total
Pre-MEEIA Actual vs. Plan 0.57 2.85 1.37
Cycle 1 Actual vs. Plan 0.87 1.52 1.21
Cycle 2 Plan vs. Cycle 1 Plan 0.54 0.97 0.90 0.82
Cycle 1 Actual vs. Cycle 2 Plan 1.61 1.57 1.59
(1) Excluding PY 2012 "Bridge'* Programs" actual and plan.
(2) 2013, 2014 and 2015 from Ameren Draft Report as of 2 12 2015
Addendum D-2
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Chart 1 Portfolio Costs ($000) Chart 2 Res. Lighting Program Costs ($000)
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Chart 10 C&I Custom Costs ($000)
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Executive Summary

On September 25, 2017,' Union Electric Company, d/b/a Ameren Missouri
(“*Ameren Missouri” or “Company”), filed its 2017 Integrated Resource Plan (“IRP”) triennial
compliance filing (“Filing”) in File No. EO-2018-0038, as required by 4 CSR 240-22 Electric
Utility Resource Planning? and the Missouri Public Service Commission’s (“Commission”)
January 11, 2017 Order Granting Waivers in File No. EE-2017-0098.°

Staff provides this Report as required by Commission Rule 4 CSR 240-22.080(7):

(7) The staff shall conduct a limited review of each triennial compliance filing
required by this rule and shall file a report not later than one hundred fifty (150)
days after each utility’s scheduled triennial compliance filing date. The report
shall identify any deficiencies® in the electric utility’s compliance with the
provisions of this chapter, any major deficiencies in the methodologies or
analyses required to be performed by this chapter, and any other deficiencies and
shall provide at least one (1) suggested remedy for each identified deficiency.
Staff may also identify concerns® with the utility’s triennial compliance filing,
may identify concerns related to the substantive reasonableness of the preferred
resource plan or resource acquisition strategy, and shall provide at least
one (1) suggested remedy for each identified concern.

As a result of its limited review, and as more fully discussed throughout this report
(“Report”), Staff identified two (2) deficiencies and two (2) concerns regarding

Ameren Missouri’s 2017 IRP. Staff recommended remedy for each deficiency and concern is
contained in the body of the Report.

! Commission’s July 22, 2015, Order Granting Variance in File No. EE-2015-0316, allowed Ameren Missouri to
make its 2017 IRP filing on or before October 1, 2017, instead of April 1, 2017.

2 Chapter 22 Electric Utility Resource Planning rules 4 CSR 240-22.010, .020, 030, .040, .050, .060, .070 and .080
were all revised effective May 31, 2011. Rule 4 CSR 240-22.045 Transmission and Distribution Analysis became a
new rule effective May 31, 2011.

® Approved waivers include: 4 CSR 240-22.020(12); .040(3)(A); .045(1)(B) and (3)(C); .050(4)(D)2, (5)(B)3, and
(5)(E) .060(5)(E), (5)(F), (5)(K), (5)(L) and (7); and .080(2)(C)2 and (5)(A).

* 4 CSR 240-22.020(9) Deficiency means deficiencies in the electric utility’s compliance with the provisions of this
chapter, any major deficiencies in the methodologies or analyses required to be performed by this chapter, and
anything that would cause the electric utility’s resource acquisition strategy to fail to meet the requirements
identified in Chapter 22.
® 4 CSR 240-22.020(6) Concern means concerns with the electric utility’s compliance with the provisions of this
chapter, any major concerns with the methodologies or analyses required to be performed by this chapter, and
anything that, while not rising to the level of a deficiency, may prevent the electric utility’s resource acquisition
strategy from effectively fulfilling the objectives of Chapter 22.
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A. List of Staff’s Identified Deficiencies

Deficiency 1 — Ameren Missouri provided only the 30-year PVRR for its Mid-DSM
Plan and failed to comply with all other requirements of 4 CSR 240-22.070(1) concerning
its Mid-DSM Plan.

Deficiency 2 - Ameren Missouri did not provide its draft of the triennial
compliance filing for 4 CSR 240-22.030 at its stakeholder meeting which is required under
4 CSR 240-22.080(5)(A) and (B).°

B. List of Staff’s Identified Concerns

Concern A — Ameren Missouri’s 2017 IRP’s MEEIA Cycle 3 implementation plan
and Ameren Missouri’s MEEIA Cycle 3 RFP to program implementers identifies a 6-year
program life for all programs. This 6-year program life creates conflict with the 3-year or
triennial compliance requirements of 4 CSR 240-22.050 which specifies the principles by
which potential demand-side resource options shall be developed and analyzed for cost
effectiveness with the goal of achieving all cost-effective demand-side savings as well as the
requirement that demand-side candidate resource options be passed on to integrated
resource analysis in 4 CSR 240-22.060.

Concern B — If a 6-year MEEIA Cycle 3 is approved and implemented, Staff is
concerned that a 2019 DSM Potential Study may not be performed to comply with 4 CSR
240-22.050(2) including the performance of primary research for Ameren Missouri’s
marketplace to comply with 4 CSR 240-20.094(3)(A)2.

4 CSR 240-22.010 Policy Objectives

Staff performed its review of the Filing in the context of the Commission’s Chapter 22
Rules, the Missouri Energy Efficiency Investment Act of 2009’ (“MEEIA”), and the
Commission’s MEEIA Rules.® Staff performed its review in this way because the
policy objectives of Chapter 22 and of MEEIA are inseparable for electric utilities,
since Rule 4 CSR 240-22.010(2) states:

The fundamental objective of the resource planning process at electric utilities
shall be to provide the public with energy services that are safe, reliable, and
efficient, at just and reasonable rates, in compliance with all legal mandates, and

® During Ameren Missouri’s April 19, 2017, stakeholder workshop to comply with 4 CSR 240-22.080(5)(A) and
(B), Ameren Missouri used a PowerPoint presentation to summarize its load analysis and load forecast and stated
that the draft of 4 CSR 240-22.030 will be shared once it is finalized. The draft was not supplied to stakeholders
until August 23, 2017, over four months later.

7393.1075, RSMo, 2016.

8 Original MEEIA rules 4 CSR 240-3.163 and 4 CSR 240-3.164 were effective from May 30, 2011 through
February 27, 2018, and original MEEIA rules 4 CSR 240-20.093 and 4 CSR 240-20.094 were effective from May
30, 2011 through October 29, 2017. Original rule 4 CSR 240-20.092 became effective October 30, 2017, and
revised rules 4 CSR 240-20.093 and 4 CSR 240-20.094 became effective October 30, 2017. Ameren Missouri filed
its 2017 IRP thirty-six (36) days before October 30, 2017, on September 25, 2017.

3
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in a manner that serves the public interest and is consistent with state energy and
environmental policies. ...
(Emphasis added)

MEEIA establishes the following state energy policy for valuing demand-side resources
and supply-side resources and for the cost recovery of these resources for Missouri’s electrical
corporations® in Section 393.1075.3 and .4:

3. It shall be the policy of the state to value demand-side investments equal to
traditional investments in supply and delivery infrastructure and allow recovery
of all reasonable and prudent costs of delivering cost-effective demand-side
programs. [Emphasis added.] In support of this policy, the commission shall:

(1) Provide timely cost recovery for utilities;

(2) Ensure that utility financial incentives are aligned with helping customers
use energy more efficiently and in a manner that sustains or enhances utility
customers’ incentives to use energy more efficiently; and

(3) Provide timely earnings opportunities associated with cost-effective
measurable and verifiable efficiency savings.

4. The commission shall permit electric corporations to implement commission-
approved demand-side programs proposed pursuant to this section with a goal of
achieving all cost-effective demand-side savings. . . . [Emphasis added.]

Although electric utilities are not required to request Commission approval of
demand-side programs and a demand-side programs investment mechanism (*DSIM”) under
MEEIA and the Commission’s MEEIA rules, electric utilities are required to comply with the
Commission’s Chapter 22 Rules which establish that the fundamental objective of the electric
utility resource planning process at each electric utility shall be to provide the public with energy
services that are safe, reliable, and efficient, at just and reasonable rates, in compliance with all
legal mandates, and in a manner that serves the public interest and is consistent with state energy
and environmental policies. Because MEEIA establishes state energy policy, each electric utility
is required — as part of its electric utility resource planning — to develop candidate resource plans
and to analyze and document DSIMs which can allow the electric utility to make reasonable

progress toward a goal of all cost-effective demand-side savings.®

® 4 CSR 240-22.020(16): “Electric utility or utility mean any electrical corporation as defined in section 386.020,
RSMo, which is subject to the jurisdiction of the commission.”

104 CSR 240-20.094(2) Guideline to Review Progress Toward an Expectation that the Electric Utility’s Demand-
Side Programs Can Achieve a Goal of All Cost-Effective Demand-Side Savings, which was effective from May 30,
2011 through October 29, 2017. Similar language is contained in 4 CSR 240-20.094(2), which became effective
October 30, 2017.
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The MEEIA rules provide — in 4 CSR 240-3.164(2)(A)* — detailed requirements for
conducting current market potential studies including requirements for: 1) use of primary
research, 2) updating the potential study no less frequently than every four (4) years, 3) review
by Staff and stakeholders of required documentation, and 4) identification and discussion of the
twenty (20)-year baseline energy and demand forecasts. Chapter 22 includes specific
requirements for demand-side management potential studies in 4 CSR240-22.050(2),
demand-side programs potential in 4 CSR 240-22.050(3), and demand-side rates potential
in 4 CSR 240-22.050(4).

Staff Expert Witness: John Rogers and Brad Fortson

4 CSR 240-22.030 Load Analysis and Forecasting

4 CSR 240-22.030, Load Analysis and Forecasting, has a stated purpose of setting the
“minimum standards for the maintenance and updating of historical data, the level of detail
required in analyzing loads, and the purposes to be accomplished by load analysis and by load
forecast models. The load analysis discussed in this rule is intended to support both demand-side
management efforts of 4 CSR 240-22.050 and the load forecast models of this rule. This rule
also sets the minimum standards for the documentation of the inputs, components, and methods
used to derive the load forecasts.” The Load Analysis and Load Forecasting Rule allows the
utility to use multiple analytical methods for performing its load analysis and develop its
forecasts, leaving it to the utility’s discretion to choose the methods by which it achieves the
stated purpose of the rule.

According to Ameren Missouri, given the uncertainty around the former Noranda
aluminum smelter which has been inactive since February 2016, Ameren Missouri did not
include Noranda’s load in its energy and demand load forecasts.’* Addendum A contains
Ameren Missouri’s historic and IRP Base annual energy forecasts, and Addendum B contains the

High, Base and Low energy forecast for the IRP. Addendum C contains Ameren Missouri’s

11 Effective from May 30, 2011 through October 29, 2017. Similar “utility market potential study” requirements are
contained in 4 CSR 240-20.094(3), which became effective October 30, 2017.

12 The US Bankruptcy Court approved the sale of assets of Noranda Aluminum, Inc. on October 21, 2016. As per
the order, debtor has been authorized to sell Gramercy assets and St. Ann assets to New Day Aluminum LLC,
stalking-horse bidder for $24.43 million, as per the amended agreement dated October 19, 2016. ARG International
AG has been designated as back-up bidder with a purchase price of $24 million.

13 page 27 of Chapter 3 Load Analysis and Forecasting.
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historic and IRP Base annual peak demand forecasts, and Addendum D contains the High,
Base and Low peak demand forecasts for the 2017 IRP.

Ameren Missouri did not request any waivers from specific provisions of this rule.

As a result of Staff’s limited review of Ameren Missouri’s load analysis and energy and
demand forecasts, Staff found no deficiencies concerning compliance with this rule and Staff has
not identified any concerns. In Staff’s opinion, the Filing meets the Load Analysis and
Forecasting requirements of 4 CSR 240-22.030.

Staff Expert Witness: Brad Fortson

4 CSR 240-22.040 Supply-Side Resource Analysis

Rule 4 CSR 240-22.040 Supply-Side Resource Analysis requires Ameren Missouri to
review existing resources for opportunities to upgrade or retire existing resources and also
review a wide variety of supply-side resource options to determine cost estimates for each type
of resource.

Resource options are to be ranked based upon their relative levelized annual costs,**
including installed capital costs, fixed and variable operation and maintenance costs, and
probable environmental costs levelized over the useful life of the potential supply-side resource
options using the utility discount rate.’> Resources which do not have significant disadvantages
and pass the pre-screening process are to be included in the integrated resource analysis process
used to select a preferred resource plan.

Ameren Missouri selected three technologies based on supply side screening analysis™ as
final candidate resource options to represent fossil fuel resource options which include gas
combined cycle, gas simple cycle combustion turbine, and ultra-super-critical pulverized coal.
Ameren Missouri selected the Westinghouse AP1000 as the nuclear resource to be evaluated in
integration analysis to generally represent new nuclear technology. Ameren Missouri identified
wind, solar, hydro, and biomass co-firing as renewable supply side candidate resource options.
Ameren Missouri selected pumped hydroelectric storage as the energy storage resource option to

be included in the evaluation of alternative resource plans.

4 4 CSR 240-22.020(29) Levelized cost means the dollar amount of a fixed annual payment for which a stream of
those payments over a specified period of time is equal to a specified present value based on a specified rate of
interest.

154 CSR 240-22.040(2)(A).

184 CSR 240-22.040(2).
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Ameren Missouri evaluated the levelized cost of the existing supply side resources as
well as the selected candidate resources as indicated in Addendum E. Capital costs for all of the
preliminary candidate supply-side options included transmission interconnection costs.*’

Table 5.1 from Chapter 5 of the IRP filing summarizes the current environmental
regulations for which Ameren Missouri must implement mitigation measures, along with
expectations for compliance requirements for certain potential regulations.’® Table 5.1 is
provided as Addendum F of this report for convenience.

With respect to rule 4 CSR 240-22.040 Supply-Side Resource Analysis,
Ameren Missouri requested, and the Commission granted, in File No. EE-2017-0089, one
variance of the provisions required by 4 CSR 240-22.040(3)(A).**

Staff has not identified any deficiencies or concerns related to Ameren Missouri’s
Supply-Side Resource Analysis.

Staff Expert Witness: J Luebbert

4 CSR 240-22.045 Transmission and Distribution Analysis

Rule 4 CSR 240-22.045 Transmission and Distribution Analysis specifies minimum
standards for the scope and level of detail required for transmission and distribution network
analysis and reporting. Rule 4 CSR 240-22.045 does not prescribe how analyses are to be done,
but rather allows a utility to conduct its own analysis or adopt the Regional Transmission
Operator (“RTQO”) or Independent Transmission System Operator (“1SO”) transmission plans.
Rule 4 CSR 240-22.045 requires analysis and documentation of the RTO/ISO transmission
projects and requires the electric utility to review transmission and distribution for the reduction
of power losses, interconnection of new generation facilities, facilitation of sales and purchases,
and incorporation of advance technologies for the optimization of investment in transmission and
distribution resources.

Since 2004, Ameren Missouri has been a member of the Midcontinent Independent
System Operator (“M1S0”),%° a RTO. MISO was approved as the nation's first ISO/RTO in 2001
and is an independent nonprofit organization that supports the delivery of wholesale electricity

and operates energy and capacity markets in 15 U.S. states and the Canadian province

" IRP Chapter 6, page 2

'8 IRP Chapter 5, page 3

19 Commission ordered January 11, 2017 and effective February 10, 2017
2 Formerly the Midwest Independent Transmission System Operator.

7
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of Manitoba. A key responsibility of the MISO is the development of the annual
MISO Transmission Expansion Plan (“MTEP”). Ameren Missouri is an active participant in the
MISO MTEP development process.

With respect to rule 4 CSR 240-22.045 Transmission and Distribution Analysis,
Ameren Missouri requested, and the Commission granted, in File No. EE-2017-0089, variances
of the provisions required by 4 CSR 240-22.045(1)(B) and 4 CSR 240-22.045(3)(C).%

The Staff has not identified any deficiencies or concerns related to Ameren Missouri’s
Transmission and Distribution Analysis.

Staff Expert Witness: J Luebbert

4 CSR 240-22.050 Demand-Side Resource Analysis

Rule 4 CSR 240-22.050, Demand-Side Resource Analysis, specifies the methods by
which end-use measures and demand-side programs shall be developed and screened for
cost-effectiveness. It also requires the ongoing evaluation of end-use measures and programs,
and the use of program evaluation, measurement and verification (“EM&V”) to improve
program design and cost-effectiveness analysis.

Ameren Missouri continues to build on its demand-side management (“DSM”) planning,
implementation, and evaluation performance from its initial implementation of DSM programs in
2009 followed by MEEIA Cycles 1 from January 1, 2013, through December 31, 2015, and
MEEIA Cycle 2, which began March 1, 2016, and is scheduled to end February 28, 2019.%

Ameren Missouri contracted with GDS Associates to perform its 2016 DSM Potential
Study that was used to inform the Demand-Side Resource Analysis required
by 4 CSR 240-22.050 for the 2017 IRP. To maximize the work done by EnerNOC for
Ameren Missouri on the 2013 DSM Potential Study, GDS subcontracted with EMI Consulting to
review and update the market research content provided in the 2013 DSM Potential Study. The

market research task consisted of a comprehensive review and analysis of all relevant existing

! Commission ordered January 11, 2017 and effective February 10, 2017

22 Commission’s July 20, 2017, Order Approving Stipulation And Agreement in File No. EO-2015-0055, established
a process for Cycle 2 long-lead energy efficiency projects’ implementation and completion to extend for up to 24
months beyond the February 28, 2019 Cycle 2 end date.
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data (primary and secondary?®) without development of new data generated through primary
research. From this data GDS then compiled its market and industry research into estimations of
the technical, economic, and achievable levels of energy efficiency and demand response
potential for the 2019-2036 timeframe.

Overall conclusions from the 2016 DSM Potential Study included: 1) continuing the
trend from the 2016-2018 DSM implementation planning period, 55-60% of the program-level
energy-efficiency potential is expected to come from commercial and industrial customers in the
immediate future; 2) there is significant energy efficiency and demand response®* program
potential but projected program costs are significantly higher than current spending levels;
and 3) the initial analysis of demand-side rates in the study indicate that inclining block rates and
time-of-use rates have significant customer energy savings potential. However,
Ameren Missouri conducted its own analysis of demand side rate potential which indicates
significantly lower impacts.

Additionally, on page 8, Chapter 8 — Demand-Side Resources, Ameren Missouri states:

Historically, Ameren Missouri has used the potential study results for energy
efficiency and modified them where appropriate to create a cost effective
portfolio design for its MEEIA implementation plan. Alternatively for its next
implementation plan, Ameren Missouri has used the 2016 DSM Potential Study
results as an initial basis for its targets in an RFP. The resulting proposals from
implementation contractors will then be used by Ameren Missouri to initiate a
collaborative dialogue with interested stakeholders to define the demand-side
portfolio, budgets, and targets for its next MEEIA plan.

Another notable change is that this RFP is being issued for a 6-year
implementation cycle unlike the first two MEEIA cycles which offered a 3-year
cycle each. Moving toward a longer program cycle enhances the structure to
better enable continuity of a base set of programs and allow more time and energy
to focus on new programs, new technologies, and overall improvement
opportunities. In past experience, by the time a new program cycle is through the
“start-up” phase, planning for the next cycle has to begin and there is little time to
incorporate improvement opportunities from the current cycle into the planning
process, as the first year results are still being finalized. A longer cycle will
provide more opportunity to manage the programs and understand what is or is
not working well, so those considerations can be better implemented in the future.

% primary data is market research which is specific to a utility’s service territory, while secondary data is market
research which is not specific to a utility’s service territory but can be adapted for use by the utility in its market
potential study.

** Regarding demand response, the 2016 Potential Study found that while there has been volatility in the MISO
capacity markets, long term value exists.
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Addendum G contains charts which illustrate the following for realistic achievable
potential (“RAP”) portfolio, Mid DSM portfolio,®> and maximum achievable potential (“MAP")
portfolio: 1) cumulative energy savings from energy efficiency programs, 2) cumulative peak
demand savings from energy efficiency programs and 3) cumulative peak demand savings from
demand response programs.

With respect to rule 4 CSR 240-22.050 Demand-Side Resource Analysis,
Ameren Missouri requested, and the Commission granted, in File No. EE-2017-0089, three
variances of the provisions required by 4 CSR 240-22.050(4)(D)2, 4 CSR 240-22.050(5)(B)3,
and 4 CSR 240-22.050(5)(E).

Based on its limited review, Staff concludes Ameren Missouri’s Demand-Side Resource
Analysis filing meets the requirements of rule 4 CSR 240-22.050, and there are no deficiencies.

However, Staff has two concerns in regards to Ameren Missouri’s MEEIA
implementation plan RFP and Ameren Missouri’s next DSM Potential Study.

Concern A — Ameren Missouri’s 2017 IRP’s MEEIA Cycle 3 implementation plan
and Ameren Missouri’s MEEIA Cycle 3 RFP to program implementers identifies a 6-year
program life for all programs. This 6-year program life creates conflict with the 3-year or
triennial compliance requirements of 4 CSR 240-22.050 which specifies the principles by
which potential demand-side resource options shall be developed and analyzed for cost
effectiveness with the goal of achieving all cost-effective demand-side savings as well as the
requirement that demand-side candidate resource options be passed on to integrated
resource analysis in 4 CSR 240-22.060.

Concern B - If a 6-year MEEIA Cycle 3 is approved and implemented, Staff is
concerned that a 2019 DSM Potential Study may not be performed to comply with 4 CSR
240-22.050(2) including the performance of primary research for Ameren Missouri’s
marketplace to comply with 4 CSR 240-20.094(3)(A)2.

To remedy Concerns A and B, Ameren Missouri should: 1) perform a
2019 DSM Potential Study to include primary research of its marketplace for its 2020 IRP,
and 2) make an application to the Commission for new MEEIA Cycle 3 programs
under 4 CSR 240.20.094(4) and/or modify its Commission-approved MEEIA Cycle 3 programs
under 4 CSR 240-20.094(5), as necessary, and in accordance with its 2020 IRP’s adopted
preferred resource plan acquisition strategy and implementation plan.

Staff Expert Witnesses: Brad Fortson and J Luebbert

% The Mid DSM portfolio is designed to be a set of programs that will deliver a level of savings half-way between
the RAP portfolio and the MAP portfolio.

10
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4 CSR 240-22.060 Integrated Resource Analysis

This Integrated Resource Analysis rule requires the utility to design alternative resource
plans to meet the planning objectives identified in Rule 4 CSR 240-22.010(2), and sets minimum
standards for the scope and level of detail required in resource plan analysis and for the logically
consistent and economically equivalent analysis of alternative resource plans. The utility is to
identify the critical uncertain factors that affect the performance of alternative resource plans and
comply with minimum standards for the methods used to assess the risks associated with
these uncertainties.

The utility shall develop alternative resource plans for analysis that maximize reliance on
energy efficiency and renewable energy resources and then develop optimal cases. The rule
requires the development of alternative resource plans based on normal conditions and also to
assess the robustness of each plan under more extreme conditions (high and low cases). The rule
requires inclusion of performance measures of present worth of utility revenue requirements,
with and without any financial performance incentives the utility is planning to request. The rule
also requires analysis of financial parameters and, if required, description of any changes in legal
mandates and cost recovery mechanisms necessary for the utility to maintain an investment
grade credit rating and documentation of the methods, analyses, judgments, and data the
utility chooses.

Ameren Missouri developed, considered, and analyzed the present worth of long-run
utility costs for 18 alternative resource plans by calculating the 30-year present value of revenue
requirement (“PVRR”) for each plan (see Addendum H). While Ameren Missouri has selected
the minimization of PVRR as the primary selection criterion for the preferred plan in accordance
with 4 CSR 240-22.010(2)(B), Ameren Missouri does not use minimization of PVRR as the only
selection criterion. In addition to calculating the PVRR for each plan, Ameren Missouri
considered the performance of each plan when compared to four other planning objectives.
These planning objectives  are Environmental/Renewable/Resource Diversity,
Financial/Regulatory, Customer Satisfaction, and Economic Development.  The alternative
resource plans (see Addendum 1) include various levels of demand side programs and rates,
renewable resources, new supply side resources, and coal retirements. All of the alternative

resource plans include 700 MW nameplate capacity of wind additions that Ameren Missouri will

11
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utilize to meet the requirement of the Missouri Renewable Energy Standard that no less than
15% of calendar year retail sales come from renewable energy resources beginning in 2021.

With respect to rule 4 CSR 240-22.060 Integrated Resource Analysis, Ameren Missouri
requested, and the Commission granted, in File No. EE-2017-0089, variances of the provisions
required by 4 CSR 240-22.060(5)(E), 4 CSR 240-22.060(5)(F), 4 CSR 240-22.060(5)(K),
4 CSR 240-22.060(5)(L), and 4 CSR 240-22.060(7).%

The Staff has not identified any deficiencies or concerns related to Ameren Missouri’s
integrated resource analysis.

Staff Expert Witness: J Luebbert

4 CSR 240-22.070 Risk Analysis and Strategy Selection

Rule 4 CSR 240-22.070, Risk Analysis and Strategy Selection, requires the utility to
select a preferred resource plan, develop an implementation plan, and officially adopt a resource
acquisition strategy. The rule also requires the utility to prepare contingency plans and evaluate
the demand-side resources that are included in the resource acquisition strategy.

Ameren Missouri did not apply for any waivers from the requirements of this rule.

Ameren Missouri’s final probability tree (see Addendum J) consists of the following
dependent and independent critical uncertain factors:

Dependent critical uncertain factors

e Coal plant retirements
e CO;policy
e Load growth
e Natural gas prices
Independent critical uncertain factors
e DSM costs
e Coal Prices
Ameren Missouri’s decision-makers chose to use a Scorecard approach?’ to evaluate its

eighteen (18) candidate resource plans during their strategy selection process to adopt a resource

%6 Commission ordered January 11, 2017 and effective February 10, 2017.

12
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acquisition strategy and a preferred resource plan for Ameren Missouri. The Scorecard is
included as Addendum K.

Addendum L includes a summary of Ameren Missouri’s 2017 IRP’s adopted preferred
resource plan, contingency resource plans, and resource acquisition strategy implementation plan
for the adopted preferred resource plan.  Finally, the capacity balance sheet for
Ameren Missouri’s adopted preferred resource plan is included as Addendum M.

Based on its limited review, Staff has identified one (1) deficiency for Ameren Missouri’s
Resource Acquisition Strategy Selection filing.

Deficiency 1 — Ameren Missouri provided only the 30-year PVRR for its Mid-DSM
Plan and failed to comply with all other requirements of 4 CSR 240-22.070(1) concerning
its Mid-DSM Plan.

To remedy Deficiency 1 concerning its Mid-DSM Plan, Ameren Missouri should
comply with all requirements of 4 CSR 240-22.070(1) as soon as possible, including revisions to
Figure 10.1 and to Chapter 10 — Appendix A Preferred Plan Selection Scorecard so both include
a Mid-DSM Plan that complies with all of the requirements of 4 CSR 240-22.070(1) not just the
30-year PVRR facet.

Staff Expert Witness: John Rogers

4 CSR 240-22.080 Filing Schedule and Requirements

This rule specifies the requirements for electric utility filings to demonstrate compliance
with the provisions of Chapter 22. The purpose of the compliance review required by Chapter
22 is not Commission approval of the substantive findings, determinations, or analyses contained
in the filing. The purpose of the compliance review required by Chapter 22 is to determine
whether the utility’s resource acquisition strategy meets the requirements of Chapter 22.
However, if the Commission determines that the filing substantially meets these requirements,
the Commission may further acknowledge that the preferred resource plan or resource
acquisition strategy is reasonable in whole, or in part, at the time of the finding. This rule also
establishes a mechanism for the utility to solicit and receive stakeholder input to its resource
planning process.

The Filing Schedule, Filing Requirements, and Stakeholder Process Rule establish a
filing deadline for all electric utilities on April 1 of each year. A triennial compliance filing is

due every third year with more informal annual update filings during the years between the full

13
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triennial compliance filings. The annual updates are coupled with a stakeholder workshop to
communicate changing conditions and utility plans and to seek comments and suggestions from
stakeholders during the planning process. Preliminary plans are reviewed with stakeholders to
receive input regarding potential concerns and deficiencies. However, once plans are filed,
stakeholders again have the opportunity to identify potential concerns and deficiencies. The
Commission, with input from stakeholders, will identify special contemporary issues each year
for each utility to analyze during its planning process. To make the resource planning process
more meaningful, the rule requires action from the utility if its business plan or acquisition
strategy becomes inconsistent with the latest adopted preferred resource plan filed by the utility.
The rule also requires certification that any request for action from the Commission is consistent
with the utility’s adopted preferred resource plan.

Ameren Missouri requested and received approval of variances from 4 CSR 240-22.080
(2)(C)2 to postpone the deadline for filing its 2017 IRP from April 1, 2017 to October 1, 2017,
and from 4 CSR 240-22.080(5)(A) to allow its DSM market potential study to serve as its draft
chapter for 4 CSR 240-22.050.

Staff notes that 4 CSR 240-22.080(1) and 4 CSR 240-22.080(3), require a 12-month
interval between an electric utility’s Chapter 22 triennial compliance filings and/or annual update
filings. However, due to the variances, Ameren Missouri has experienced an 18-month interval
—and not a 12-month interval — between its two most recent Chapter 22 triennial compliance
filings®® (October 1, 2014 and October 1, 2017) and its subsequent Chapter 22 annual update
filings®® (April 1, 2016 and April 1, 2019).

Beginning with its 2019 Chapter 22 annual update filing and its 2020 triennial
compliance filing, Ameren Missouri should plan for the required 12-month interval between
Chapter 22 filings — triennial compliance filings and/or annual update filing required
under 4 CSR 240-22.080(1) and 4 CSR 240-22.080(3), respectively. Doing so may result in
Ameren Missouri making its Chapter 22 filings on a date other than April 1 or October 1 in order

% In File Nos. EE-2013-0312 and EE-2015-0316, the Commission allowed Ameren Missouri to make its 2014
Chapter 22 triennial compliance filing and its 2017 Chapter 22 triennial compliance filing on October 1, 2014 and
October 1, 2017, respectively, and not on April 1, 2014 and April 1, 2017, respectively, as required by 4 CSR 240-
22.080(1)(C).

% In File Nos. EO-2015-0039 and EE-2018-0040, the Commission did not establish special contemporary issues for
and did not require Ameren Missouri to file Chapter 22 annual updates on or about April 1, 2015 and on or about
April 1, 2018, respectively, as required by 4 CSR 240-22.080(3).

14
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to maintain a 12-month interval between Chapter 22 filings — both Chapter 22 triennial
compliance filings and Chapter 22 annual update filings.

As a result of its review, Staff has identified one (1) deficiency related
to 4 CSR 240-22.080 Filing Schedule, Filing Requirements, and Stakeholder Process.

Deficiency 2 - Ameren Missouri did not provide its draft of the triennial
compliance filing for 4 CSR 240-22.030 at its stakeholder meeting which is required under
4 CSR 240-22.080(5)(A) and (B).*

To remedy Deficiency 2, Ameren Missouri should comply with all requirements of
4 CSR 240-22.080(5) in future Chapter 22 triennial compliance filings.

Staff Expert Witness: John Rogers

* During Ameren Missouri’s April 19, 2017, stakeholder workshop to comply with 4 CSR 240-22.080(5)(A) and
(B), Ameren Missouri used a PowerPoint presentation to summarize its load analysis and load forecast and stated
that the draft of 4 CSR 240-22.030 will be shared once it is finalized. The draft was not supplied to stakeholders
until August 23, 2017, over four months later.
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BEFORE THE PUBLIC SERVICE COMMISSION
OF THE STATE OF MISSOURI

In the Matter of Ameren Missouri's )
2017 Utility Resource Filing Pursuant to ) File No. EO-2018-0038
4 CSR 240 — Chapter 22 )

AFFIDAVIT OF BRAD FORTSON

State of Missouri )
) ss.
County of Cole )

COMES NOW Brad Fortson and on his oath declares that he is of sound mind
and lawful age; that he contributed to the attached Staff Report, and that the same is
true and correct according to his best knowledge and belief.

Further the Affiant sayeth not.

Brad Foftsdn

JURAT

Subscribed and sworn before me, a duly constituted and authorized
Notary Public, in and for the County of Cole, State of Missouri, at my office in
Jefferson City, on this _2%h, day of February, 2018.

MLMNM L- \f{fM(\/i“\

NOTARY PUBLIC i}

DIANNA L. VAUGHT
Notalg Public - Notary Seal
tate of Missouri
Gommissioned for Cole County
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Commisslon Number: 15207377
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Archive of Previous Energy and Peak Demand Forecasts'3
Previous IRP Energy Forecasts and Actual Historical Energy Usage (GWh)
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Figure 3.10: Total Energy Sales Forecast by Scenario
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Previous IRP Peak Demand Forecasts and Actual Historical Peaks (MW)
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Figure 3.27: IRP Annual Peak Forecast—Planning Case and Scenarios
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Levelized Cost of Energy Component Analysis for Existing Resources®

Levelized Cost of Energy (¢/kWh)
Non-Environmental Costs Probable Environmental Costs
Existing Resources Fixed and Total
Ng:;i:;’ Variable | Fuel |Decommission F;:"':rf Cf:i‘:al 52;1 co2 | so2 | NOx | Cost
O&M

Labadie 055 0.30 215 — — 0.16 0.04 027 0.00 003 3.49
Rush Island 054 040 235 = — 020 0.03 038 000 0.00 3.92
Meramec 067 231 237 — — 149 0.04 000 000 0.01 6.88
Sioux 067 0.65 223 — — 035 0.04 017 001 0.01 412
Audrain 0.50 029 5.65 - -- - 0.00 017 0.00 0.00 6.61
Goose Creek 147 052 5.38 -- -- -- 0.00 016 0.00 0.00 7.54
Kirksville 0.10 0.04 7.87 - - - — 000 000 0.00 8.01
Pinckneyville or7 146 453 - - - — 014 000 0.00 6.89
Raccoon Creek 023 074 563 - - - — 017  0.00 0.00 6.77
Kinmundy 0.89 1.19 510 — — — — 015 0.00 0.00 7.33
Meramec CTG 252 017 5.60 — — — — 000 0.00 0.00 8.30
Peno Creek 0.86 1.66 491 = — = — 015 0.00 0.00 7.57
Venice 057 0.85 491 — — — — 015 0.00 0.00 6.48
Fairgrounds 0.04 024 787 - -- - - 000 000 0.00 8.15
Mexico 0.06 042 8.03 - - - — 000 000 0.00 8.51
Maberly 0.06 039 SE3 - - - — 000 000 0.00 5.79
Moreau 0.04 0.28 8.79 - - - — 0.00 0.00 0.00 9.12
Callaway 1.32 1.81 079 0.07 — — — 000 0.00 0.00 4.00
Keokuk 1.91 050 0.00 — — — — 000 0.00 0.00 2.40
Osage 465 1.20 0.00 — — — — 000 0.00 0.00 5.85
Taum Sauk 329 1.66 0.00 - 478 — — 000 000 0.00 9.73
Maryland Heights CTG 1.14 3.05 8.05 — — — 0.00 000 0.0 0.00 12.24
O'Fallon (Solar) 0.00 041 0.00 — — — 0.00 000 0.00 0.00 0.4

Levelized Cost of Energy Component Analysis

L IRP Chapter 4,Table 4.2
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Table 5.1 Current & Pending Environmental Regulations

Regulatory Driver

Summary Requirements

Regulation Status Compliance Timing

Cross-State Air Pollution Rule

(CSAPR) Reduction in NOx and SO2 allowances

vs. CAIR; New allowances for trading
program (state level caps)

Revisions to National Ambient Air
Quality Standards (NAAQS)

Lower PM, NOx and SO2 limits;
Expansion of non-attainment areas

Reduction in emissions of Mercury, HCI
(proxy for acid gases) and particulate

Mercury and Air Toxics Standards
(MATS)

emissions (proxy for non-mercury metals)

Application of Best Available Retrofit
Technology (BART); Targets reduction in
transported SO2 and NOx; status of
CSAPR may require state to change
approach.

Clean Air Visibility Rule
(CAVR)/Regional Haze Rule

Clean Water Act Section 316(a)
Thermal Standards

Implementation through NPDES permit
conditions

Case-by-case determination of controls
required to meet entrainment standards;
national standard for impingement

Clean Water Act Section 316(b)
Protection of Aquatic Life

Waters of The United States
(WOTUS)

Protection of additional streams and
tributaries

Revisions to Steam Electric Effluent

Lower effluent emissions for existing
Limitations Guidelines (ELG)

parameters; Installation of wastewater
treatment facilities; Implemented through
NPDES permit conditions

Coal Combustion Residuals (CCR)  conversion to dry bottom ash and fly ash;

Closure of existing ash ponds; Dry
disposal in landfill

Output-based emission limit for new,
modified, reconstructed units

Clean Air Act Regulation of
Greenhouse Gases (GHG)/Clean
Power Plan (CPP)

State emission limits for existing sources

EPA implemented Phase 1 starting on
1/1/2015. On September 7, 2016 EPA
finalized an update effective December 27,
2016 to lower the seasonal NOx (May-Sept)
allocations beginning with the 2017 ozone
season.

Phase 1: 1/1/2015

Phase 2: 1/1/2017

SO2 final rule June, 2010; EPA issued a final

designation of "unclassifiable" for area around

Labadie; final designations for all areas 2016-
2020.

S02: 2017 - 2020

Fine particulate (PM2.5) lowered 1/15/2013;
Attainment designations 03/2015; State
Implementation Plans 2018.

PM 2.5: 2020 - 2025

Ozone standard lowered, final rule 12/2015;
Attainment designations 2017; State
Implementation Plans 2020

Ozone: 2020+

Rush Island and Sioux Energy Centers
compliant on April 16, 2015; Labadie
and Meramec (units 3 & 4) Energy
Centers received MDNR approved 1-yr
extensions and compliant on April16,
2016.

Final rule effective April 16, 2012. Compliance
required by April 16, 2015.

Final rule issued by EPA in 1999; States
submitted progress reports in 2013; CSAPR
resolution may require changes to state rule.

EPA finalized a rule that will move the
next deadline from July 31, 2018 to
July 31, 2021.

Evaluation covered by NPDES permits 2015 - 2020
Study plans 2014;
Studies 2015 - 2017;
Compliance 2022 - 2024

Final rule from EPA effective October 2014

Final rule issued June 2015; Rule was stayed
nation-wide on 10/09/15 by the U.S. Court of
Appeals for the 6th Circuit. The EPA and Corps
of Engineers has proposed revsions to the
definition.

Unknown

EPA proposal April 19, 2013; final rule Sept 30,
2015; linked to CCR rule; revised rulemaking for
steam electric power plant discharges effective
January 4, 2016. The EPA has stayed
compliance deadlines pending review of the
final rule.

2018 - 2023

Final determination from EPA on haz/non-haz
Dec 2014; final rule April 2015, effective
October 19, 2015. Fedral legislation (WINN
Act) to revise rule signed December 16, 2016.

2018 - 2023

New unit NSPS re-proposed Jan 2014; final rule
effective 12/22/2015. Challenge filed in DC
Circuit Court; oral argument is April 17, 2017.

New unit NSPS applies 1/8/2014

Proposed rule for modified and reconstructed
NSPS June 2014; final effective 12/22/2015.
Challenge filed in DC Circuit Court.

Modified/reconstructed applies
6/18/2014

Proposed NSPS for existing units June 2014;
final effective 12/22/2015; Rule stayed by
Supreme Court 2/9/2016; oral arguments
September 2016; DC Circuit Court holding case
in abeyance pending EPA review of final rule.

Existing source interim rates 2022 -
2029; final rates 2030+ Compliance
dates are suspended due to Supreme
Court stay
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Integration PVRR Results
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Alternative Resource Plans*

Energy  Demand

Plan Name - Renewables New Supply Side Coal Retirements
Efficiency Response
A-RAP RAP RAP RES Plus - Base
B-RAP EE only RAP - RES Plus - Base
C-RAP DR only - RAP RES Plus 2CCsin 2037 Base
D-MAP MAP MAP RES Plus - Base
E-MAP EE only MAP - RES Plus - Base
F-MAP DR anly - MAP RES Plus CCin 2037 Base
CCin 2034

G-No DSM-CC - - RES Plus i Base

2 CCsin 2037

25Csin 2034
H-No DSM-5C - - RES Plus A Base

2 CCsin 2037

Pumped Hydro in 2034

I-No DSM-Pumped Storage - - RES Plus . Base

2CCsin 2037

MNuclear in 2034
J-Mo DSM-Muclear - - RES Plus ) Base
CCin 2037
Wind in 2031-2034 (2000 MW total)

K-Mo DSM-Wind&SC - - RES Plus SCin 2034 Base

2 CCsin 2037
L-Mo DSM-Solar - - RES Plus  Solarin 2031-2037 (4000 MW total) Base
M-Rush Island Retired 2024 RAP RAP RES Plus CCin 2037 Rush Island 12/31/2024
M-Labadie Retired 2024 RAP RAP RES Plus CCin 2034 Labadie 12/31/2024

. . Meramec 12/31,/2020
0O-Meramec 2020-Labadie 2024 RAP RAP RES Plus CCin 2034 )
Labadie 12/31/2024

P-Meramec Retired 2020 RAP RAP RES Plus - Meramec 12/31/2020
Q-RES Compliance only RAP RAP RES - Base
R-RAP-35% CO2 Reduction RAP RAP RES Plus - Base

! IRP Chapter 9, Page 10
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Patchwork - 28.3%
Remaining Coal 2035

Carbon Goals/CPP - 35%
Remaining Coal 2035

arbon Goals/Beyond CPP - 36.7%
Remaining Coal 2035

Probability Tree

Natural
Gas Prices

Coal Carbon Load
Growth
Low Growth - 20%

Subjective

Retirements Prices

Prob Weighted 5.7%
Low Gas - 32% 5.4%

Base Growth - 60%
U\O Base Gas-54% _ 9.2%

High Growth - 20%

174 GW
No Carbon $
High Gas - 14% 2.4%

Prob Weighted 5.7%

Low Growth - 20%
Prob Weighted 7.0%

LowGas-32% _ 6.7%
Base Growth - 60%
U\O () Besecas-54% _113%

High Growth - 20%

154 GW

Carbon $5.8 Real

2025-2037 High Gas -14% _ 2.9%

Prob Weighted 7.0%

Low Growth - 20%

Prob Weighted 7.3%
Low Gas - 32% 7.0%

Base Growth - 60%
U\O () Base Gas-54% _119%

High Growth - 20%

128 GW
Carbon $5.8 Real

2025-2037 High Gas - 14% 3.1%

Prob Weighted 7.3%

Probabilities

DSM Cost Only Coal Price
High - 10% High - 10%
>_ Base - 80% Base - 80%
Low-10% Low-10%
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Ameren Missouri 2017 IRP

Preferred Plan Selection Scorecard

Planning Objectives, Weights and Measures

Environmental/
Renewable/ Financial/ Customer Economic Overall
Category| Resource Diversity Regulatory Satisfaction Development Cost Assessment
Category Weight 20% 20% 20% 10% 30% 100%
Plan Description| Resource Diversity PV FFrﬁ)eiNCash Rate Increases Nzt::]rofzt)_)igor\é\;th PVRR
R RAP-35% CO2 Reduction 2 5 5 4 5 4.30
A RAP 1 5 4 4 5 3.90
P Meramec Retired 2020 1 5 4 4 5 3.90
Q RES Compliance only 1 5 4 4 5 3.90
B RAP EE only 1 5 3 3 5 3.60
M Rush Island Retired 2024 3 4 3 4 4 3.60
N Labadie Retired 2024 4 3 3 4 4 3.60
o] Meramec 2020-Labadie 2024 4 3 3 4 4 3.60
D MAP 1 4 2 5 5 3.40
E MAP EE only 1 4 1 3 5 3.00
F MAP DR only 1 5 4 1 3 3.00
(o RAP DR only il 5 4 l 2 2.70
L No DSM-Solar 1 4 4 il H 2.50
K No DSM-Wind&SC I 3 I o o 2.40
G No DSM-CC 2 3 3 il 2 2.30
| No DSM-Pumped Storage 2 3 3 il 2 2.30
H No DSM-SC 1 3 3 i a 2.10
J No DSM-Nuclear 2 il il It a 1.40

Significant Advantage

Scoring Guide

Moderate Advantage

No Advantage or Disadvantage

Moderate Disadvantage

Significant Disadvantage

RN [w s [

Overall Assessment Guide
Top-tier Plan

Mid-tier Plan

Bottom-tier Plan

mum

Notes on Scores by Policy Objective

Environmental/Diversity

Inclusion of MAP or RAP energy efficiency; new nuclear; combined cycle; significant early coal retirement; additional wind, solar or pumped hydro were

viewed as advantageous.

Financial Regulatory

Financial and regulatory risks associated with new nuclear; significant early coal retirement; cessation of energy efficiency programs; and/or
implementation of overly aggressive energy efficiency programs were viewed as disadvantageous, as were large negative impacts on cash flow.

Customer Satisfaction

Lower levelized annual rate increases, inclusion of energy efficiency and demand response, inclusion of additional new zero carbon resources, and

reductions in coal-fired emissions were viewed as advantageous.

Economic Development

Plans were rated on a relative scale based on direct jobs (FTE-years) including both construction and operation.

Cost (PVRR)

Plans were rated on a relative scale based on present value of revenue requirements (PVRR).

Key to Abbreviations

EE Only = Energy Efficiency Only, No Demand Response
RAP = Realistic Achievable Potential DSM Portfolio

CC = Combined Cycle Gas Turbine Generator
MAP = Maximum Achievable Potential DSM Portfolio
RES =Renewable Energy Standard

DR Only = Demand Response Only, No Energy Efficiency
MEEIA = Missouri Energy Efficiency Investment Act Cycle 1

SC =Simple Cycle Gas Turbine Generator
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Forecast of Capacity Balance (MW) Confidential
Ameren Missouri 2017 IRP Adopted Preferred Resource Plan

Plan A
A System Generation Capacity 017 2018 2019 2020 2021 202 2028 2024 2025 2026 2027 2028 2029 2030 2031 2032 2083 2034 2035 2036 2037
Existing Generation Capacity
Callaway Nuclear 1190 1190 1190 1190 1190 1190 1190 1190 1190 1190 1190 1190 1190 1190 1190 1190 1190 1190 1190 1190 1190
Keokuk Hydro 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145
Labadie Unit 1 Coal 593 593 593 593 593 593 593 593 503" 593 593 593 593 593 593 593 593 593 593 593 0
Labadie Unit2 Coal 593 593 593 593 593 593 593 593 503" 593 593 593 593 593 593 593 593 593 593 593 0
Labadie Unit3 Coal 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593
Labadie Unit4 Coal 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593 593
Rush island Unit 1 Coal 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589
Rush island Unit 2 Coal 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589 589
Sioux Unit 1 Coal 485 485 485 485 485 485 485 485 485 485 485 485 485 485 485 485 485 0 0 0 0
Sioux Unit 2 Coal 485 485 485 485 485 485 485 485 485 485 485 485 485 485 485 485 485 0 0 0 0
Meramec Unit 3 Coal 260 260 260 260 260 260 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Meramec Unit 4 Coal 334 334 334 334 334 334 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Maryland Heights LFG 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8
O'Fallon SOLAR 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Total Base Capacity 6459 6459 6459 6459 6459 6459 5865 5865 5865 5865 5865 5865 5865 5865 5865 5865 5865 4895 4895 4895 3709
Osage Hydro 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240 240
Taum Sauk Unit 1 Hydro 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220
Taum Sauk Unit2 Hydro 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220 220
Meramec Unit 1 Gas 19 19 19 119 19 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Meramec Unit 2 Gas 19 19 19 119 19 19 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Audrain 1 Gas l 7 7 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Audrain 2 Gas n Il Il 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Audrain 3 Gas n 7 Il 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Audrain4 Gas | il il 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Audrain 5 Gas i il 71 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Audrain 6 Gas l l il 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Audrain7 Gas il il 7 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Audrain 8 Gas il il 7 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Fairgrounds il 54 54 54 54 54 0 [ 0" 0" 0" 0" 0" 0" 0" [ 0" 0" 0" 0" 0" 0
Goose Creek 1 Gas 7 72 I 72 7 72 72 7 7 7 I 72 72 72 72 7 7 7 1 72 7
Goose Creek 2 Gas 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72
Goose Creek 3 Gas 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72
Goose Creek 4 Gas 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72
Goose Creek 5 Gas 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72 72
Goose Creek 6 Gas 72 72 I I/ 72 72 72 72 72 72 72 72 72 72 72 72 72 72 I I 72
Howard Bend il 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0" 0
Kinmundy CTG-1 Gas 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103
Kinmundy CTG-2 Gas 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103
Kirksville Gas 137 137 137 13 13 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Meramec CTG-1 OilGas 54 54 54 54 54 0 0 0 0 0 0 0 0 0 0 0 0 0
Meramec CTG-2 OilGas 44 44 44 44 44 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Mexico Qil 53 53 53 53 53 53 53 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Moberly Qil 53 53 53 53 53 53 53 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Moreau Qil 53 53 53 53 53 53 53 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Peno Creek CTG-1 Gas/Oil 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47
Peno Creek CTG-2 Gas/Oil 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47
Peno Creek CTG-3 Gas/Oil 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47
Peno Creek CTG-4 Gas/Oil 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47 47
Pinckneyville CTG-1 Gas 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44
Pinckneyville CTG-2 Gas 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44
Pinckneyville CTG-3 Gas 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44 44
Pinckneyville CTG-4 Gas 44 44 44 4 4 4 44 44 M 44 44 M 44 44 4 44 44 M M 4 M
Pinckneyville CTG-5 Gas 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35
Pinckneyville CTG-6 Gas 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35
Pinckneyville CTG-7 Gas 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35
Pinckneyville CTG-8 Gas 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35 35
Racoon Creek 1 Gas 75 75 7% 75 75 75 75 75 75 75 7% 75 75 75 75 75 75 75 7% 75 75
Racoon Creek 2 Gas 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Racoon Creek 3 Gas 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Racoon Creek 4 Gas 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75 75
Venice CTG-2 Gas 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48 48
Venice CTG-3 Gas 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168
Venice CTG4 Gas 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168 168
Venice CTG-5 Gas 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103 103
Total Intermediate/Peaking Capacity 3741 3741 3741 3771 3771 3606 3368 3209 3209 3209 3209 3209 3209 3209 3209 3209 3209 3209 3209 3209 3209
Total Generation Capacity (TGC) 10200 10200 10200 10230 10230 10065 9233 9074 9074 9074 9074 9074 9074 9074 9074 9074 9074 8104 8104 8104 6918
B. Capacity Transactions 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037
Purchases
102.3 Pioneer Prairie Wind 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Purchases = P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Existing sales 212 47 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total Sales =S 212 47 27 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Net Transactions =NT =P -§ 212 -47 21 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total System Capacity =TSC =TGC +NT 9988 10153 10173 10230 10230 10065 9233 9074 9074 9074 9074 9074 9074 9074 9074 9074 9074 8104 8104 8104 6918
€. SystemPeaks & Reserves W17 2018 M9 0 221 A2 A2 224 2025 22 202 22 A2 23 M A? A% A0 AP/ N 237
Peak Demands
Ameren Missouri Forecasted Peak 7365 7365 7340 7333 7337 7368 7371 7393 7402 7415 7434 7451 7489 7528 7569 7595 7630 7669 7698 7735 7760
Voltage Reduction 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
FullPartical Requirements Contracts 3 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
DSM - [RAP 0 0 -106 -210 -329 -444 570 677 -788 -887 -985 -1080 -1168 -1258 -1334 -1399 -1475 1529 1573 -1622 -1682
DSM - [RAP 0 0 -22 -107 -263 -368 -419 -447 -474 -500 -527 -553 -551 -549 -547 -545 -528 -526 -526 -525 -524
Peak Forecast less DSM = PF 7368 7367 7214 7016 6744 6546 6381 6269 6140 6027 5922 5818 5770 5721 5687 5650 5628 5614 5599 5588 5554
Capacity Reserves =CR=TSC - PF 2620 2786 2959 3214 3487 3520 2852 2805 2934 3047 3152 3257 3304 3354 3387 3424 3447 2491 2505 2517 1365
D.  Capacity Needs 217 2018 019 00 221 A2 A2 2024 205 % 202 A2 A2 NN M AR A % A/ N 237
% Reserve Margin = RM 158% 156% 153% 154% 155% 155% 156% 156% 157% 157% 157% 157% 157% 157% 157% 157% 157% 157% 157% 157% 157%
9% Capacity Margin = CM = RM/(1+RM) 136% 135% 13.3% 133% 134% 134% 135% 135% 136% 136% 136% 136% 136% 136% 136% 136% 136% 136% 136% 136% 13.6%

Required Capacity =RC = PF/(1-CM) ~ 8533 8517 8318 8097 7789 7560 7377 7247 7104 6974 6852 6731 6676 6619 6580 6538 6511 6495 6478 6465 6426

Capacity Balance = TSC - RC 1456 1637 1856 2134 2441 2505 1857 1827 1970 2101 2222 2343 2398 2455 2494 2537 2563 1610 1626 1639 493
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STAFF REPORT ON

ELECTRIC UTILITY RESOURCE PLANNING
COMPLIANCE FILING

UNION ELECTRIC COMPANY,
d/b/a AMEREN MISSOURI

FILE NO. EO-2021-0021

Executive Summary

On September 27, 2020, Union Electric Company, d/b/a Ameren Missouri (“Ameren
Missouri” or “Company™), filed its 2020 Integrated Resource Plan (“IRP”) triennial compliance
filing (“Filing”) in File No. EO-2021-0021, as required by 20 CSR 4240-22 Electric Utility
Resource Planning and the Missouri Public Service Commission’s (“Commission”)
November 6, 2019 Order Granting Variances in File No. EE-2020-0007.}

Commission Rule 20 CSR 4240-22.080(7) provides that:

(7) The staff shall conduct a limited review of each triennial compliance
filing required by this rule and shall file a report not later than one hundred
fifty (150) days after each utility’s scheduled triennial compliance filing
date. The report shall identify any deficiencies in the electric utility’s
compliance with the provisions of this chapter, any major deficiencies in
the methodologies or analyses required to be performed by this chapter, and
any other deficiencies and shall provide at least one (1) suggested remedy
for each identified deficiency. Staff may also identify concerns with the
utility’s triennial compliance filing, may identify concerns related to the
substantive reasonableness of the preferred resource plan or resource
acquisition strategy, and shall provide at least one (1) suggested remedy for
each identified concern.

As a result of its limited review, and as more fully discussed throughout Staff’s Report
(“Report™), Staff identified two deficiencies and three concerns regarding Ameren Missouri’s 2020
IRP Filing:

1 Approved waivers include: 20 CSR 4240-22.040(3)(A); .045(1)(B) and (3)(C); .060(5)(E), (5)(F), (5)(K),
(5)(L) and (7); and .080(2)(C)2.

Page 1
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Staff Report
File No. EO-2021-0021

List of Staff’s Identified Deficiencies

Deficiency 1 — Ameren Missouri did not consider and analyze non-renewable
supply-side resources on an equivalent basis as renewable supply-side resources and
demand-side resources as required by 20 CSR 4240-22.010(2)(A).

Ameren Missouri did not evaluate non-renewable supply-side resources on an
equivalent basis as renewable supply-side resources and demand-side resources. Ameren
Missouri also evaluated supply-side resources differently than demand-side resources by
utilizing different avoided capacity cost curves.? This difference in methodologies does
not allow demand-side resources, renewable supply-side resources, and non-renewable
supply-side resources to be considered and analyzed on an equivalent basis and skews the
result of the subsequent analyses reported within Ameren Missouri’s 2020 IRP Filing.

Deficiency 2 — Ameren Missouri did not use a consistent avoided capacity cost
throughout its triennial compliance filing as required by 20 CSR 4240-22.050(5)(A)1.

For Ameren Missouri’s 2020 IRP Filing, a market-based capacity price was used in
evaluating non-renewable supply-side resources. However, a separate capacity price curve was
developed to be used in future DSM program cost-effectiveness analyses. This curve is a
combination of the market-based capacity price forecast and the cost of new entry
(“CONE”) value.®

List of Staff’s Identified Concerns

Concern A — Ameren Missouri’s avoided capacity cost is overstated due to the premature
move to CONE in 2029.

In determining when to move to a CONE value when developing its avoided capacity
costs, Ameren Missouri reviewed a planning scenario in which there were no more DSM
programs beyond MEEIA Cycle 3 and with retirement of ** six ** coal-fired units by the end
of ** 2028 **. Based on that review, Ameren Missouri states that the first year that a new

supply-side resource would be needed in such a scenario to strictly meet Midcontinent Independent

2 Chapter 2, page 14, of Ameren Missouri's 2020 IRP Filing.
3 Chapter 2, page 14, of Ameren Missouri’s 2020 IRP Filing.

C
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Staff Report
File No. EO-2021-0021

System Operator (“MISO”) planning reserve requirements was found to be 2029. However, the
preferred plan selected by Ameren Missouri assumes retirement of ** four ** coal-fired units by
the end of ** 2028 **. The preferred plan also assumes roughly ** 1900 ** MW of new renewable
generation by the end of ** 2028 **. Both assumptions, if used in the development of avoided
capacity costs, would lower the avoided capacity costs by some amount since the move to CONE
would likely be pushed out to some year beyond 2029. Further, Staff reviewed all alternative
resource plans (“*ARPs”) in which there were no DSM programs beyond MEEIA Cycle 3 and it
appears no new non-renewable supply-side resource is needed prior to ** 2037 **. Ameren
Missouri’s “no DSM contingency plan” does not show a need for a new non-renewable supply-side
resource until ** 2034 **, Staff also has concerns with the move from a market-based cost to
CONE in one year’s time. Thus, Staff’s concern is that Ameren Missouri’s avoided capacity cost
is overstated due to the premature move to CONE in 2029.

Concern B - The 2020 Market Potential Study began in March 2019 and was completed
in March 2020. Therefore, the 2020 Market Potential Study relied on the avoided costs
developed as part of Ameren Missouri’s 2017 IRP to complete the initial screening analysis and
identify cost-effective measures to be included in each demand-side management portfolio of the
2020 IRP.#

Concern C — The risk potentially borne by ratepayers from Ameren Missouri’s
unprecedented shift toward new renewable wind and solar generation.

Ameren Missouri’s preferred resource plan and resource acquisition strategy is an
aggressive approach that includes its largest ever expansion of renewable wind and solar
generation,® bringing Ameren Missouri to 3100 MW of wind and solar by 2030 and 5400 MW of
wind and solar by 2040.

20 CSR 4240-22.010 Policy Objectives

20 CSR 4240-22.010 Policy Objectives, has a stated purpose that “This rule states the
public policy goal that this chapter is designed to achieve and identifies the objectives that the

electric utility resource planning process must serve.”

4 Chapter 8, page 6, of Ameren Missouri’s 2020 IRP Filing.
> See attached Confidential Addendum A for the preferred resource plan renewable additions and
non-renewable retirements.

C
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20 CSR 4240-22.010(1) and (2) state:

(1) The commission’s policy goal in promulgating this chapter is to set
minimum standards to govern the scope and objectives of the resource
planning process that is required of electric utilities subject to its jurisdiction
in order to ensure that the public interest is adequately served. Compliance
with these rules shall not be construed to result in commission approval of
the utility’s resource plans, resource acquisition strategies, or investment
decisions.

(2) The fundamental objective of the resource planning process at electric
utilities shall be to provide the public with energy services that are safe,
reliable, and efficient, at just and reasonable rates, in compliance with all
legal mandates, and in a manner that serves the public interest and is
consistent with state energy and environment policies The fundamental
objective requires that the utility shall —

(A) Consider and analyze demand-side resources, renewable
energy, and supply-side resources on an equivalent basis,® subject
to compliance with all legal mandates that may affect the selection of
utility electric energy resources, in the resource planning process;
[Emphasis added.]

Staff performed its review of Ameren Missouri’s 2020 IRP Filing using the Commission’s
policy goal in promulgating this Chapter and the fundamental objective of the resource planning
process as the foundation of its review. Based on its limited review, Staff concludes Ameren
Missouri’s 2020 IRP Filing does not meet the requirements of rule 20 CSR 4240-22.010 due to

the following deficiency.

Deficiency

Deficiency 1 — Ameren Missouri did not evaluate non-renewable supply-side resources on
an equivalent basis as renewable supply-side resources and demand-side resources. Ameren
Missouri also evaluated supply-side resources differently than demand-side resources by utilizing
different avoided capacity cost curves.” This difference in methodologies does not allow
demand-side resources, renewable supply-side resources, and non-renewable supply-side
resources to be considered and analyzed on an equivalent basis and skews the result of the

subsequent analysis reported within Ameren Missouri’s 2020 IRP Filing.

¢ Although the rule does not specifically say renewable and non-renewable supply-side resources, it is implied
by listing each separately and including an “and.”
7 Chapter 2, page 14 of Ameren Missouri's 2020 IRP Filing.
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As part of Chapter 2 in its 2020 IRP Filing, Ameren Missouri provided Figure 2.5,% which
depicts the capacity price assumptions utilized as well as descriptions for how the curves were

estimated. Ameren Missouri’s Figure 2.5 follows.

As explained in more detail on Chapter 2, page 14 of Ameren Missouri’s IRP filing, the
market based capacity curve was used for the integration and risk analysis. According to Ameren
Missouri’s response to Sierra Club Data Request No. 1, “the value of capacity is used in calculating
the PVRR. As a member of MISO, all capacity sold in [sic] into the MISO market and that market
revenue is used to reduce revenue requirements... During the planning process, when Ameren
Missouri determines that there is insufficient owned capacity resources to meet the need of
customers in a planning year, market purchases are made up to 300 MWs of capacity to meet our
reserve requirements.”

Ameren Missouri is not analyzing and considering non-renewable supply-side resources
on an equivalent basis with renewable supply-side resources or demand-side resources as

demonstrated by the following excerpt from Chapter 9 of Ameren Missouri’s IRP filing:

8 Chapter 2, page 15 of Ameren Missouri's 2020 IRP Filing.
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After including DSM resources and the renewable portfolios, if the capacity
shortfall in a given year met or exceeded the build threshold, then supply
side resources are added to eliminate the shortfall. The build threshold was
determined to be 300 MW regardless of the type of supply-side resource
under consideration and reflects a level that Ameren Missouri trading staff
assess as a reasonable level of capacity market dependence.

Ameren Missouri correctly limits non-renewable supply-side resource additions to periods
of projected capacity needs. Furthermore, Ameren Missouri staff has identified that 300 MW is a
“reasonable level of capacity market dependence” while simultaneously proposing to implement
vast demand-side resource programs and invest in thousands of megawatts of renewable resources
regardless of the need to do so. These differences in methodologies do not allow the resources to
be considered and analyzed on an equivalent basis and can have a drastic impact on the estimation

of net present value of revenue requirement (“NPVRR”) because *** “Capacity revenues/costs

are calculated and included in the total revenue requirements” ® and “The capacity revenues/costs

included in the revenue requirements are calculated using the market only price curve.” ***10

In contrast, “a separate capacity price curve was also developed to be used in future demand-side
resource cost effectiveness analyses.”** This “separate capacity price curve” should be dismissed
as it does not realistically reflect costs which may be avoided resulting from implementation of
demand-side resources and has the potential to artificially inflate “proposed benefits” of future
demand-side programs. Furthermore, the demand-side resources included as options within this
analysis were screened utilizing avoided capacity costs which were much higher than not only the
“market only curve” but also the “separate capacity price curve.” This likely resulted in
demand-side programs and measures being included which may not have been deemed cost
effective when utilizing the “market only curve.” This would also have an impact on the resulting
NPVRR of any given plan. Graph 1 below illustrates the differing capacity costs utilized by

Ameren Missouri for various resource types within the triennial filing.

® Ameren Response to Sierra Club Data Request No. 01 HC.
10 Ameren Response to Sierra Club Data Request No. 2.7.
11 Chapter 2, page 14 of Ameren Missouri's 2020 IRP compliance filing.
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Graph 1: Capacity Cost

The black arrow in Graph 1 reflects the difference between the capacity value of supply-side
resources within Ameren Missouri’s integrated analysis and the capacity cost that Ameren
Missouri is proposing to utilize to evaluate future demand-side resources. This drastic difference
in valuation of demand-side resources as compared to the valuation of supply-side resources does
not allow the two types of resources to be evaluated on an equivalent basis. See Concern B below
for the discussion of the red arrow.

To remedy this deficiency, Ameren Missouri should utilize the “market only” capacity cost
curve when evaluating any future demand-side resources in order to evaluate supply-side resources
on an equivalent basis as demand-side resources. Ameren Missouri should also provide analysis
quantifying all savings resulting from the implementation of the demand-side resources within the
preferred resource plan that can reasonably be expected to avoid costs to ratepayers through

concrete verifiable reductions in rates. This analysis should include evidence of reduced
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MISO costs and expected revenue from excess capacity sales. Furthermore, Ameren Missouri
should maintain build thresholds for non-renewable supply-side resources as well as renewable
supply-side resources and demand-side resources based upon the projected capacity need for
reserve requirements.

Staff Expert Witnesses: Brad J. Fortson and J Luebbert

20 CSR 4240-22.030 Load Analysis and Forecasting

Summary

20 CSR 4240-22.030, Load Analysis and Load Forecasting, has a stated purpose of setting
the “minimum standards for the maintenance and updating of historical data, the level of detail
required in analyzing loads, and the purposes to be accomplished by load analysis and by load
forecast models. The load analysis discussed in this rule is intended to support both demand-side
management efforts of 20 CSR 4240-22.050 and the load forecast models of this rule. This rule
also sets the minimum standards for the documentation of the inputs, components, and methods
used to derive the load forecasts.” Further, 20 CSR 4240-22.030(1) requires the utility to “describe
and document its intended purposes for load analysis methods, why the selected load analysis
methods best fulfill those purposes, and how the load analysis methods are consistent with one
another and with the end-use consumption data used in the demand-side analysis as described in
20 CSR 4240-22.050.”

Accurate load forecasting models are essential to the operation and planning of a utility.
Load forecasting helps a utility make important decisions including decisions on purchasing and
generating electric power, load switching, and infrastructure development. The Load Analysis and
Load Forecasting Rule allows the utility to use multiple analytical methods for performing its load
analysis and develop its forecasts, leaving it to the utility’s discretion to choose the methods by
which it achieves the stated purpose of the Rule.

Ameren Missouri has developed a range of load forecasts deploying the Statistically
Adjusted End-use forecasting tools and methods used to develop the forecasts providing a solid

analytical basis for testing and refining the assumptions used in the development of the potential
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demand-side resource portfolios'?. The planning case forecast projects Ameren Missouri’s retail
sales to grow by 0.7% annually between 2021 and 2040, and retail peak demand to grow by 0.5%
per year.

Ameren Missouri did not request any waivers from specific provisions of this Rule.

Staff found no deficiencies concerning compliance with this rule and Staff has not
identified any concerns. In Staff’s opinion, the Integrated Resource Analysis filing meets the
Load Analysis and Load Forecasting requirements of 20 CSR 4240-22.030.

Staff Expert Witness: Krishna L. Poudel

20 CSR 4240-22.040 Supply-Side Resource Analysis

Summary

Rule 20 CSR 4240-22.040 Supply-Side Resource Analysis requires Ameren Missouri
to review existing resources for opportunities to upgrade or retire existing resources and
also review a wide variety of supply-side resource options to determine cost estimates for each
type of resource.

Resource options are to be ranked based upon their relative levelized annual costs,*®
including installed capital costs, fixed and variable operation and maintenance costs, and probable
environmental costs levelized over the useful life of the potential supply-side resource option using
the utility discount rate.!* Resources which do not have significant disadvantages and pass the
pre-screening process are to be included in the integrated resource analysis process used to select
a preferred resource plan.

Ameren Missouri selected two natural gas technologies as final candidate resource options
based on supply-side screening analysis'®: Gas Combined Cycle and Gas Simple Cycle
Combustion. Gas Combined Cycle exhibit the lowest levelized cost of energy (“LCOE”) among
conventional generation resources. Solar, Wind, Battery storage, and Pump storage have been

identified as other candidate resources.

1220 CSR 4240-22.030(1)(A).

13 20 CSR 4240-22.020(29) Levelized cost means the dollar amount of a fixed annual payment for which a stream of
those payments over a specified period of time is equal to a specified present value based on a specified rate of interest.
1420 CSR 4240-22.040(2)(A).

1520 CSR 4240-22.040(2).
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Ameren Missouri evaluated the levelized cost of the existing supply-side resources as well
as the selected candidate resources. Capital costs for all of the preliminary candidate supply-side
options included transmission interconnection costs.®

Table 5.1 from Chapter 5 of the IRP filing summarizes the current environmental
regulations for which Ameren Missouri must implement mitigation measures, along with
expectations for compliance requirements for certain potential regulations.*’

With respect to rule 20 CSR 4240-22.040 Supply-Side Resource Analysis, Ameren
Missouri requested, and the Commission granted, in File No. EE-2020-0007, one variance of the
provisions required by 20 CSR 4240-22.040(3)(A).18

Staff has not identified any deficiencies or concerns related to Ameren Missouri’s
supply-side resource analysis.

Staff Expert Witness: Jordan T. Hull

20 CSR 4240-22.045 Transmission and Distribution Analysis

Summary

Rule 20 CSR 4240-22.045 Transmission and Distribution Analysis specifies
minimum standards for the scope and level of detail required for transmission and distribution
network analysis and reporting. Rule 20 CSR 4240-22.045 does not prescribe how analyses are to
be done, but rather allows a utility to conduct its own analysis or adopt the regional transmission
operator (“RTO”) or Independent Transmission System Operator (“ISO”) transmission plans.
Rule 20 CSR 4240-22.045 requires analysis and documentation of the RTO/ISO transmission
projects and requires the electric utility to review transmission and distribution for the reduction
of power losses, interconnection of new generation facilities, facilitation of sales and purchases,
and incorporation of advance technologies for the optimization of investment in transmission and
distribution resources.

Since 2004, Ameren Missouri has been a member of the Midcontinent Independent System
Operator, or MISO, a RTO. MISO was approved as the nation's first RTO in 2001 and is an

16 Ameren Missouri’s 2020 IRP Filing, Chapter 6, page 16.
1 Ameren Missouri’s 2020 IRP Filing, Chapter 5, page 3.
18 Commission Order issued on November 6, 2019, File No. EE-2020-0007.
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independent nonprofit organization that supports the delivery of wholesale electricity and
operates energy and capacity markets in 15 U.S. states and the Canadian province of Manitoba.
A key responsibility of the MISO is the development of the annual MISO Transmission
Expansion Plan (“MTEP”). Ameren Missouri is an active participant in the MISO MTEP
development process.

With respect to rule 20 CSR 4240-22.045 Transmission and Distribution Analysis, Ameren
Missouri requested, and the Commission granted, in File No. EE-2020-0007, variances of the
provisions required by 20 CSR 4240-22.045(1)(B) and 20 CSR 4240-22.045(3)(C).*°

Staff has not identified any deficiencies or concerns related to Ameren Missouri’s
transmission and distribution analysis.

Staff Expert Witness: Jordan T. Hull

20 CSR 4240-22.050 Demand-Side Resource Analysis

Summary

Rule 20 CSR 4240-22.050, Demand-Side Resource Analysis, specifies the methods by
which end-use measures and demand-side programs shall be developed and screened for
cost-effectiveness. It also requires the ongoing evaluation of end-use measures and programs, and
the use of program evaluation, measurement and verification (“EM&V”) to improve program
design and cost-effectiveness analysis.

Ameren Missouri continues to build on its DSM planning, implementation, and evaluation
performance from its initial implementation of DSM programs in 2009 followed by MEEIA
Cycle 1 from January 1, 2013, through December 31, 2015, MEEIA Cycle 2 from March 1, 2016,
through February 28, 2019,%° and MEEIA Cycle 3 which began March 1, 2019, and is scheduled
to end December 31, 2022.%

Ameren Missouri contracted with GDS Associates, Brightline Group, and the American
Council for an Energy Efficient Economy (“ACEEE”) to perform its 2020 DSM Market Potential

19 Commission Order issued on November 6, 2019, File No. EE-2020-0007.

20 Commission’s July 20, 2017, Order Approving Stipulation And Agreement in Case No. EO-2015-0055,
established a process for Cycle 2 long-lead energy efficiency projects’ implementation and completion to extend
for up to 24 months beyond the February 28, 2019 Cycle 2 end date.

2L Commission’s August 5, 2020, Order Approving Stipulation and Agreements in Case No. EO-2018-0211,
extended MEEIA Cycle 3 through December 31, 2022.
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Study to assess energy savings potential to help inform the Demand-Side Resource Analysis
required by 20 CSR 4240-22.050 in Ameren Missouri’s 2020 IRP Filing. Additionally, Opinion
Dynamics Corp. (“ODC”), Ameren Missouri’s current EM&V contractor, was also requested to
conduct primary market research to help inform key inputs in the 2020 DSM Market
Potential Study.

Key components of the 2020 Market Potential Study analysis include: 1) New Primary
Research (the first since the 2013 Market Potential Study), including an updated assessment of end
use measure penetration and saturation and customer willingness to participate and adoption rates
in DSM programs at various incentive levels; 2) Updated methodologies to account for the
interactive effects of DSM measures that segregate results by building types and income strata and
calibrate first year results to existing program delivery; 3) Income Eligible potential evaluated
against a range of new and expanded policy-oriented scenarios and sensitivities, which highlight
important considerations for future program implementation; 4) An expanded Distributed Energy
Resource potential study, including a sensitivity analysis of increased transmission and distribution
avoided costs representing locational value; and 5) A comprehensive scenario analysis across all
sectors used to inform the load and cost risk adjusted analysis of DSM portfolios.

The 2020 Market Potential Study began in March 2019 and was completed in March 2020.
Therefore, the 2020 Market Potential Study relied on the avoided costs developed as part of
Ameren Missouri’s 2017 IRP to complete the initial screening analysis and identify cost-effective
measures to be included in each portfolio. The financial market-based capacity curve used for
Ameren Missouri’s 2020 IRP differs from the market-based capacity curve used in Ameren
Missouri’s 2017 IRP. Ameren Missouri’s 2017 IRP was developed using the Midas production
cost modeling software. For Ameren Missouri’s 2020 IRP, a separate capacity price curve was
developed to be used in future DSM program cost-effectiveness analysis. This curve is a
combination of the market-based capacity price forecast and the CONE.

Ameren Missouri did not request any waivers from specific provisions of this Rule.

Based on its limited review, Staff concludes Ameren Missouri’s Demand-Side Resource
Analysis filing does not meet the requirements of rule 20 CSR 4240-22.050 due to the following
deficiency. Staff also provides its concerns over the avoided capacity cost used by Ameren
Missouri in its 2020 IRP.

Page 12
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Deficiency

Deficiency 2 — Ameren Missouri did not use a consistent avoided capacity cost throughout
its triennial compliance filing as required by 20 CSR 4240-22.050(5)(A)1.
20 CSR 4240-22.050(5)(A)1. provides that:

The utility avoided demand cost shall include the capacity cost of
generation, transmission, and distribution facilities, adjusted to reflect
reliability reserve margins and capacity losses on the transmission and
distribution systems, or the corresponding market-based equivalent of those
costs. The utility shall describe and document how it developed its avoided
demand cost, and the capacity cost chosen shall be consistent throughout
the triennial compliance filing. [Emphasis added.]

For Ameren Missouri’s 2020 IRP Filing, a market-based capacity price was used in
evaluating supply-side resources. However, a separate capacity price curve was developed to be
used in future DSM program cost-effectiveness analysis. This curve is a combination of the
market-based capacity price forecast and the cost of new entry (“CONE”) value.??

To remedy this deficiency, Ameren Missouri should utilize the “market only” capacity cost
curve when evaluating any future demand-side resources in order to evaluate supply-side resources
on an equivalent basis as demand-side resources. Ameren Missouri should also provide analysis
quantifying all savings resulting from the implementation of the demand-side resources within the
preferred resource plan that can reasonably be expected to avoid costs to ratepayers through
concrete verifiable reductions in rates. This analysis should include evidence of reduced
MISO costs and expected revenue from excess capacity sales. Furthermore, Ameren Missouri
should maintain build thresholds for non-renewable supply-side resources as well as renewable
supply-side resources and demand-side resources based upon the projected capacity need for
reserve requirements.

Cconcerns

Concern A — Ameren Missouri’s avoided capacity cost is overstated due to the premature
move to CONE in 2029.
In determining when to move to a CONE value when developing its avoided capacity costs,

Ameren Missouri reviewed a planning scenario in which there were no more DSM programs

22 Chapter 2, page. 14, of Ameren Missouri’s 2020 IRP Filing.

Page 13
Schedule MM-S5



Staff Report
File No. EO-2021-0021

beyond MEEIA Cycle 3 and with retirement of ** six ** coal-fired units by the end of ** 2028 **.
Based on that review, Ameren Missouri states that the first year that a new supply-side resource
would be needed in such a scenario to strictly meet MISO planning reserve requirements was
found to be 2029. However, the preferred plan selected by Ameren Missouri assumes retirement
of ** four ** coal-fired units by the end of ** 2028 **. The preferred plan also assumes roughly
** 1900 ** MW of new renewable generation by the end of ** 2028 **. Both assumptions, if
used in the development of avoided capacity costs, would lower the avoided capacity costs by
some amount since the move to CONE would likely be pushed out to some year beyond 2029.
Further, Staff reviewed all ARPs in which there were no DSM programs beyond MEEIA Cycle 3
and it appears no new non-renewable supply-side resource is needed prior to ** 2037 **. Ameren
Missouri’s “no DSM contingency plan” does not show a need for a new non-renewable supply-side
resource until ** 2034 **. Thus, Staff’s concern is that Ameren Missouri’s avoided capacity cost
is overstated due to the premature move to CONE in 2029. Artificially inflating avoided capacity
costs affects the screened cost effectiveness of each measure and program analyzed and results in
unrealistic estimations of the impact of demand-side resources. In order to properly analyze
supply-side resources and demand-side resources on an equivalent basis, avoided costs should be
applied equally and in a manner that best mirrors the reality of a given scenario.

To remedy Concern A, Ameren Missouri should utilize the “market only” capacity cost
curve when evaluating any future demand-side resources in order to evaluate supply-side resources
on an equivalent basis as demand-side resources. Ameren Missouri should also provide analysis
quantifying all savings resulting from the implementation of the demand-side resources within the
preferred resource plan that can reasonably be expected to avoid costs to ratepayers through
concrete verifiable reductions in rates. This analysis should include evidence of reduced
MISO costs and expected revenue from excess capacity sales. Furthermore, Ameren Missouri
should maintain build thresholds for non-renewable supply-side resources as well as renewable
supply-side resources and demand-side resources based upon the projected capacity need for
reserve requirements.

Concern B - The 2020 Market Potential Study began in March 2019 and was completed
in March 2020. Therefore, the 2020 Market Potential Study relied on the avoided costs

developed as part of Ameren Missouri’s 2017 IRP to complete the initial screening analysis and
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identify cost-effective measures to be included in each demand-side management portfolio of the
2020 IRP. The avoided costs developed as part of Ameren Missouri’s 2017 IRP are higher than
those developed as part of Ameren Missouri’s 2020 IRP. In the years 2021 — 2028, for example,
the avoided capacity costs in the 2017 IRP are much higher than those in the 2020 IRP, as much
as roughly four times higher in year 2028. Using the higher avoided costs (2017 IRP)
for demand-side screening will likely lead to screening in energy efficient measures that would
not be cost effective using the lower avoided costs (2020 IRP). Most concerning is the years
of 2021 — 2028. Since the 2017 IRP avoided costs, specifically the avoided capacity costs, are so
much higher than the 2020 IRP avoided costs in the early years of 2021 — 2028, measures with
short lives and lesser savings are very likely to have been screened in as cost-effective in the
demand-side portfolios of the ARPs in the 2020 IRP. Using the 2017 avoided costs for
demand-side management screening in the 2020 IRP likely creates a mismatch of avoided costs
and cost-effective savings for all ARPs which include a demand-side portfolio. The red arrow in
Graph 1 above helps illustrate this concern. The shaded area in which the red arrow lies is the
portion of concern. Measures that fall within that shaded portion are considered cost-effective
using the 2017 IRP avoided capacity costs but would not be considered cost-effective using the
2020 IRP avoided capacity costs.

To remedy Concern B, Ameren Missouri should utilize the “market only” capacity cost
curve when evaluating any future demand-side resources in order to evaluate supply-side resources
on an equivalent basis as demand-side resources. Ameren Missouri should also provide analysis
quantifying all savings resulting from the implementation of the demand-side resources within the
preferred resource plan that can reasonably be expected to avoid costs to ratepayers through
concrete verifiable reductions in rates. This analysis should include evidence of reduced
MISO costs and expected revenue from excess capacity sales. Furthermore, Ameren Missouri
should maintain build thresholds for non-renewable supply-side resources as well as renewable
supply-side resources and demand-side resources based upon the projected capacity need for
reserve requirements.

Staff Expert Witnesses: Brad J. Fortson and Jordan T. Hull

Page 15
Schedule MM -S5



Staff Report
File No. EO-2021-0021

20 CSR 4240-22.060 Integrated Resource Analysis

Summary

This Rule requires the utility to design alternative resource plans to meet the planning
objectives identified in Rule 20 CSR 4240-22.010(2), and sets minimum standards for the scope
and level of detail required in resource plan analysis and for the logically consistent and
economically equivalent analysis of alternative resource plans. The utility is to identify the critical
uncertain factors that affect the performance of alternative resource plans and establishes minimum
standards for the methods used to assess the risks associated with these uncertainties.

The goal is to develop a set of alternative plans based on substantively different mixes of
supply-side resources and demand-side resources and variations in the timing of resource
acquisition to assess their relative performance under expected future conditions as well as their
robustness under a broad range of future conditions.

Ameren Missouri developed, considered, and analyzed the present worth of long-run utility
costs for 28 alternative resource plans by calculating the present value of revenue requirements
(“PVRR”) for each plan. While Ameren Missouri has selected the minimization of PVRR as the
primary selection criterion for the preferred plan in accordance with 20 CSR 4240-22.010(2)(B),
Ameren Missouri does not use minimization of PVRR as the only selection criterion. In addition
to calculating the PVRR for each plan, Ameren Missouri considered the performance of each plan
when compared to four other planning objectives. These planning objectives are Portfolio
Transition (formerly Environmental/Renewable/Resource Diversity), Financial/Regulatory,
Customer Satisfaction, and Economic Development. The alternative resource plans include
various levels of demand-side programs and rates, renewable resources, new supply-side
resources, and coal retirements.

With respect to Rule 20 CSR 4240-22.060 Integrated Resource Analysis, Ameren Missouri
requested, and the Commission granted, in File No. EE-2020-0007, variances of the provisions
required by 20 CSR 4240-22.060(5)(E), 20 CSR 4240-22.060(5)(F), 20 CSR 4240-22.060(5)(K),
20 CSR 4240-22.060(5)(L), and 20 CSR 4240-22.060(7).2®

23 Commission Order issued on November 6, 2019, File No. EE-2020-0007.
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The Staff has not identified any deficiencies or concerns related to Ameren Missouri’s
integrated resource analysis.

Staff Expert Witnesses: Jordan T. Hull and Brad J. Fortson

20 CSR 4240-22.070 Risk Analysis and Strategy Selection

Summary
Rule 20 CSR 4240-22.070, Risk Analysis and Strategy Selection, requires the utility to

select a preferred resource plan, develop an implementation plan, and officially adopt a resource
acquisition strategy. The rule also requires the utility to prepare contingency plans and evaluate
the demand-side resources that are included in the resource acquisition strategy.
Ameren Missouri’s final probability tree consists of the following dependent and
independent critical uncertain factors:
Dependent critical uncertain factors
e Carbon policy
e Natural gas prices
Independent critical uncertain factors
e DSM costs only
e Load Growth
Ameren Missouri’s decision-makers chose to use a scorecard approach to evaluate its
28 candidate resource plans during their strategy selection process to adopt a resource acquisition
strategy and a preferred resource plan for Ameren Missouri. Ameren Missouri created a scorecard
that embodies its planning objectives mentioned above in section 20 CSR 4240-22.060 Integrated
Resource Analysis, to evaluate the performance of alternative resource plans. The scorecard with
composite scores for each planning objective is included as attached Confidential Addendum B.
Attached Confidential Addendum C includes Ameren Missouri’s 2020 IRP
adopted preferred resource plan, contingency resource plans, and resource acquisition
strategy implementation plan for the adopted preferred resource plan. Finally, the capacity
balance sheet for Ameren Missouri’s adopted preferred resource plan is included as attached
Confidential Addendum D.

Ameren Missouri did not apply for any waivers from the requirements of this rule.
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Based on its limited review, Staff has identified one (1) concern for Ameren Missouri’s
preferred resource plan and resource acquisition strategy.

Concerns

Concern C - Risk potentially borne by ratepayers from Ameren Missouri’s unprecedented
shift toward new renewable wind and solar generation.

Ameren Missouri’s preferred resource plan and resource acquisition strategy is an
aggressive approach that includes its largest ever expansion of renewable wind and solar
generation, bringing Ameren Missouri to 3100 MW of wind and solar by 2030 and 5400 MW of
wind and solar by 2040. On pages 12-14 of Chapter 10 of Ameren Missouri’s IRP filing,
Ameren Missouri included a subsection titled “Ameren Missouri's Need for Energy Resources.”
Staff submitted a data request to Ameren Missouri asking for citations of each federal rule or law,
Missouri rule or law, and/or MISO tariff that requires Ameren Missouri to generate energy in
excess of the Ameren Missouri load. Ameren Missouri’s Director of Corporate Analysis,
Matt Michels, responded that he was “not aware of any such federal, state, or MISO tariff
requirements currently in effect.” Due to Ameren Missouri’s participation in MISO, Ameren
Missouri purchases all energy necessary to meet its customers’ load. Conversely, any net output
from Ameren Missouri’s generating units are sold to MISO at the generation node Locational
Marginal Price (“LMP”). Adding large amounts of renewable generation that are not required to
meet MISO resource adequacy requirements or Missouri statutory or rule requirements, including
providing safe and adequate service, may place an undue level of risk on ratepayers based upon
the speculation that the market revenues, which are inherently uncertain, will exceed the overall
cost of the assets. Ameren Missouri inherently benefits shareholders by adding large investments
from which it can seek a return on the investment through rates throughout the life of the asset.
Ameren Missouri also decides which factors to consider within the IRP process as well as the
weight to apply to each critical uncertain factor. When a utility needs a generating asset to fulfill
the needs of customers or to comply with mandated requirements, the IRP process provides a
decision making tool to optimize the necessary generation additions and minimize the net present
value of revenue requirements at a point in time when those assets are necessary to meet the
expected retail load needs. However, when a utility does not need to build assets to fulfill the

needs of customers or comply with mandated requirements, the results of the decision are

Page 18
Schedule MM-S5



Staff Report
File No. EO-2021-0021

inherently uncertain, which introduces risk to ratepayers, while the costs of the generation addition
are much more certain. At this point in time, Ameren Missouri has not demonstrated the need for
the proposed additional renewable generation. Ameren Missouri objected to Staff’s request for
comparisons of shareholder risks and ratepayer risks for the proposed additional generation
resources stating that “it objects to each of them to the extent that they call for a legal conclusion
or otherwise seek to require the Company to engage in research or analyses instead of seeking
discovery of existing facts, documents, or information and, to that extent, the questions are beyond
the scope of proper discovery.”

20 CSR 4240-22.080(7) requires Staff to provide at least one (1) suggested remedy
for each identified concern. Staff’s concern is one of a general nature. However, Staff recommends
that Ameren Missouri provide detailed analysis comparing ratepayer risks and shareholder
risks for additional generation resources which are not required to meet federal, state, or
MISO requirements.

Staff Expert Witnesses: Brad J. Fortson and J Luebbert

20 CSR 4240-22.080 Filing Schedule and Requirements

Summary

This Rule specifies the requirements for electric utility filings to demonstrate compliance
with the provisions of Chapter 22. The purpose of the compliance review required by Chapter 22
is not Commission approval of the substantive findings, determinations, or analyses contained in
the filing. The purpose of the compliance review required by Chapter 22 is to determine whether
the utility’s resource acquisition strategy meets the requirements of Chapter 22. However, if the
Commission determines that the filing substantially meets these requirements, the Commission
may further acknowledge that the preferred resource plan or resource acquisition strategy is
reasonable in whole, or in part, at the time of the finding. This Rule also establishes a mechanism

for the utility to solicit and receive stakeholder input to its resource planning process.

Page 19
Schedule MM-S5



Staff Report
File No. EO-2021-0021

The Filing Schedule, Filing Requirements, and Stakeholder Process Rule establish a filing
deadline for all electric utilities on April 1 of each year.?* A triennial compliance filing is due every
third year with more informal annual update filings during the years between the full triennial
compliance filings. The annual updates are coupled with a stakeholder workshop to communicate
changing conditions and utility plans and to seek comments and suggestions from stakeholders
during the planning process. Preliminary plans are reviewed with stakeholders to receive input
regarding potential concerns and deficiencies. However, once plans are filed, stakeholders again
have the opportunity to identify potential concerns and deficiencies. The Commission, with input
from stakeholders, will identify special contemporary issues each year for each utility to analyze
during its planning process. To make the resource planning process more meaningful, the Rule
requires action from the utility if its business plan or acquisition strategy becomes inconsistent
with the latest adopted preferred resource plan filed by the utility. The Rule also requires
certification that any request of action from the Commission is consistent with the utility’s adopted
preferred resource plan.

Ameren Missouri requested and received approval of a variance from 20 CSR 4240-
22.080(2)(C)2.%

The Staff has not identified any deficiencies or concerns related to the Filing Schedule
and Requirements.

Staff Expert Witness: Brad J. Fortson

Attachments:

Confidential Addendum A - Preferred Resource Plan

Confidential Addendum B - Preferred Plan Selection Scorecard
Confidential Addendum C - Preferred Plan and Contingency Plans
Confidential Addendum D - Forecast of Capacity Balance (MW)

24 Ameren Missouri filed its Notice of Case Filing and Request for Variance from 4 CSR 240-22.080(1)(C) and 3
on October 16, 2018, in File No. EE-2019-0104. The Commission granted Ameren Missouri’s request in its Order
Granting Variance issued on November 28, 2018.

25 Commission Order issued on November 6, 2019, File No. EE-2020-0007.
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BEFORE THE PUBLIC SERVICE COMMISSION

OF THE STATE OF MISSOURI

In the Matter of Union Electric
Company d/b/a Ameren Missouri’s
2020 Utility Resource Filing Pursuant
to 20 CSR 4240 — Chapter 22

N N N N

File No. EO-2021-0021

AFFIDAVIT OF BRAD J. FORTSON, J LUEBBERT,

KRISHNA L. POUDEL, JORDAN T. HULL

STATE OF MISSOURI )

N

COUNTY OF COLE )

SS.

COME NOW Brad J. Fortson, J Luebbert, Krishna L. Poudel, Jordan T. Hull, and on their

oath declares that they are of sound mind and lawful age; that they contributed to the foregoing

Staff Report; and that the same is true and correct according to their best knowledge and belief,

under penalty of perjury.

Further the Affiants sayeth not.

/s/ Brad J. Fortson

Brad J. Fortson

s/ J Luebbert

J Luebbert

/s/ Krishna L. Poudel

Krishna L. Poudel

/s/ Jordan T. Hull

Jordan T. Hull

Schedule MM -S5



Preferred Resource Plan

CONFIDENTIAL
Addendum A

Schedule MM -S5
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Forecast of Capacity Balance (MW)
Ameren Missouri
2020 IRP

A. System Generation Capacity
Existing Generation Capacity

Callaway Nuclear
Keokuk Hydro
Labadie Unit 1 Coal
Labadie Unit 2 Coal
Labadie Unit 3 Coal
Labadie Unit 4 Coal
Rush Island Unit 1 Coal
Rush Island Unit 2 Coal
Sioux Unit 1 Coal
Sioux Unit 2 Coal
Meramec Unit 3 Coal
Meramec Unit 4 Coal
Maryland Heights LFG

Total Base Capacity

Osage Hydro
Taum Sauk Unit 1 Hydro
Taum Sauk Unit 2 Hydro
Meramec Unit 1 Gas
Meramec Unit 2 Gas
Audrain 1 Gas
Audrain 2 Gas
Audrain 3 Gas
Audrain 4 Gas
Audrain 5 Gas
Audrain 6 Gas
Audrain 7 Gas
Audrain 8 Gas
Fairgrounds Oil
Goose Creek 1 Gas
Goose Creek 2 Gas
Goose Creek 3 Gas
Goose Creek 4 Gas
Goose Creek 5 Gas
Goose Creek 6 Gas
Kinmundy CTG-1 Gas
Kinmundy CTG-2 Gas
Meramec CTG-1 Oil/Gas
Meramec CTG-2 Oil/Gas
Mexico Qil
Moberly Qil
Moreau Qil
Peno Creek CTG-1 Gas/Oil
Peno Creek CTG-2 Gas/Oil
Peno Creek CTG-3 Gas/Oil
Peno Creek CTG-4 Gas/Oil
Pinckneyville CTG-1 Gas
Pinckneyville CTG-2 Gas
Pinckneyville CTG-3 Gas
Pinckneyville CTG-4 Gas
Pinckneyville CTG-5 Gas
Pinckneyville CTG-6 Gas
Pinckneyville CTG-7 Gas
Pinckneyville CTG-8 Gas
Racoon Creek 1 Gas
Racoon Creek 2 Gas
Racoon Creek 3 Gas
Racoon Creek 4 Gas
Venice CTG-2 Gas
Venice CTG-3 Gas
Venice CTG-4 Gas
Venice CTG-5 Gas
O'Fallon SOLAR
Lambert SOLAR
BJC SOLAR

Total Intermediate/Peaking/Intermittent Capacity

Total Generation Capacity (TGC)
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Forecast of Capacity Balance (MW)
Ameren Missouri
2020 IRP

B. Capacity Transactions
Purchases
102.3 Pioneer Prairie Wind
Total Purchases = P
Existing sales
Total Sales =S

Net Transactions =NT =P -S
Total System Capacity = TSC = TGC + NT

C. System Peaks & Reserves

Peak Demands
Ameren Missouri Forecasted Peak
Voltage Reduction
Full/Partical Requirements Contracts
DSM - EE RAP
DSM - DF RAP

Peak Forecast less DSM = PF

Capacity Reserves = CR=TSC - PF

D. Capacity Needs
% Reserve Margin = RM
% Capacity Margin = CM = RM/(1+RM)

Required Capacity = RC = PF/(1-CM)
Capacity Balance = TSC - RC

Adjustments before new generation, MWs
Renewable Portfolio - Wind
50% Renewable Portfolio - Solar
Batteries
Total generation adjustments
Capacity position after RES Compliance

New Generation, MWs
cc
cc
cc
cc

Cap position after all adjustments & new PRIMARY generation
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0 0 15 25
0 0 0 0
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2026

17.9%
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1463

2026
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18.2%
15.4%

7784
1333

2027

6531
2586
2028

18.2%
15.4%

7720
1397

2028
211
600

0

-798
-338
6466

1680
2029

18.1%
15.3%

7636
509

2029

1749

2030
18.2%
15.4%

7561
585

2030

2031
18.2%
15.4%

7530
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15.5%

7495
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15.5%
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HIGHLY CONFIDENTIAL

9. Integrated Resource Plan and Risk Analysis Ameren Missouri

9. Integrated Resource Plan and Risk
Analysis

Highlights

o Ameren Missouri has developed a robust range of alternative resource plans that
reflect different combinations of energy efficiency ("EE"), demand response
("DR"), various types of new renewable and conventional generation, energy
storage, and retirement of each of its existing coal-fired generators.

e In addition to the scenario variables and modeling discussed in Chapter 2, one
critical independent uncertain factor has been included in the final probability tree
for risk analysis: demand-side management ("DSM") costs.

e Qur risk analysis also includes the evaluation of a range of load growth.

Ameren Missouri’'s modeling and risk analysis consisted of a number of major steps:

1. ldentification of alternative resource plan attributes. These attributes represent
the various resource options used to construct and define alternative resource
plans — demand side resources, new renewable and non-renewable supply side
resources, and retirement of existing supply side resources.

2. Development of the baseline capacity position, which reflects forecasted peak
demand, reserve requirements and existing resources.

3. Development of planning objectives to guide the development of alternative
resource plans.

4. Development of the alternative resource plans. The alternative resource plans
were developed using the plan attributes identified in step 1, the base capacity
position developed in step 2, and the planning objectives identified in step 3.

5. ldentification and screening of candidate uncertain factors, which are key
variables that can influence the performance of alternative resource plans.

6. Sensitivity analysis and selection of critical uncertain factors, which are key
variables that are determined to have a significant impact on the performance of
alternative resource plans.

2020 Integrated Resource Plan Page 1
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Ameren Missouri 9. Integrated Resource Plan and Risk Analysis

7. Risk analysis of alternative resource plans, which is used to evaluate the
performance of alternative resource plans under combinations of the scenarios
discussed in Chapter 2 and the critical uncertain factors identified in step 6.

This chapter describes these various steps and the results and conclusions of our
integration and risk analysis.

9.1 Alternative Resource Plan Attributes’

Development of alternative resource plans include considering various combinations of
demand-side and supply-side resources to meet future capacity needs. However,
alternative resource plans may also include elements or attributes that serve the other
planning objectives described in Section 9.3. Including these elements can significantly
affect the capacity position that needs to be considered when developing alternative
resource plans. Figure 9.1 includes the attributes considered during the development of
resource plans.

*kk

Figure 9.1 Attributes of Alternative Resource Plans?

Retirements (End of Year) Demand-Side Management

- Meramec Retired 2022 - Maximum Achievable Potential ("MAP")
_ Sioux Retired 2033/2028 - Realistic Achievable Potential ("RAP")
- Labadie 2 Units Retired 2036/2028/2028 - Dynamically Optimized Portfolio

- Labadie 2 Units Retired 2042/2036/2028 Estimate ("DOFE") 1

- Rush Island Retired 2045/2039/2028/2024 || - DOPE2 s
- Missouri Energy Efficiency Investment

Act ("MEEIA") Cycle 3 Only

New Supply-Side Types

- Combined Cycle (Nat. Gas)
- Simple Cycle (Nat. Gas)

Renewable Portfolios

- Nuclear - Missouri Renewable Energy Standard
- Pumped Hydro Storage ("RES") with RAP DSM

- Solar - RES with MAP DSM

- Wind - Renewable Expansion

- Batteries - Renewable Expansion Plus

*k%

120 CSR 4240-22.060(1); 20 CSR 4240-22.060(3)

2 Pursuant to the Motion for Protective Order filed concurrently with the filing of this IRP, and 20 CSR
4240-2.135(4)(A) and (B), the information for which protection is sought by the Motion has been marked
“Highly Confidential” (denoted by three asterisks with two asterisks used for “Confidential” information),
and is protected as such pending the Commission’s ruling on the Motion.

2020 Integrated Resource Plan Page 2
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9. Integrated Resource Plan and Risk Analysis Ameren Missouri

9.2 Capacity Position
To determine the timing and need for resources, Ameren Missouri first developed its
baseline capacity position, including:

e Existing plant capabilities based on Ameren Missouri’s annual generating unit
rating update (i.e., August 2020 planned ratings)

e Existing obligations for capacity purchases and sales
e Peak demand forecast, as described in Chapter 3

e Planning reserve margin ("PRM") requirement, based on MISO’s Planning Year
2020 Loss of Load Expectation ("LOLE") Study Report (November 2019). Table
9.1 shows the MISO System PRM from 2021 through 2029. The long-range PRM
was assumed to continue at 18.3% through the remainder of the analysis period.

Table 9.1 MISO System Planning Reserve Margins 2021 through 2029

Year 2021 2022 2023 2024 2025 2026 2027 2028 2029

PRM Installed Capacity 18.0% 17.9% 17.9% 18.2% 18.2% 18.1% 18.2% 18.2% 18.3%

Figure 9.2 shows Ameren Missouri's net capacity position with no new major generating
resources.

Figure 9.2 Net Capacity Position — No New Supply-Side Resources (Baseline)

The chart shows the system capacity, customer needs (including the MISO reserve
requirement), and capacity above/below the MISO requirement (i.e., long/short

2020 Integrated Resource Plan Page 3
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Ameren Missouri 9. Integrated Resource Plan and Risk Analysis

position). The customer needs include peak load reductions due to RAP EE, distributed
energy resources ("DER"), and DR. The system capacity includes the capacity benefit
of the RES Compliance portfolio. Retirement dates reflected in the base capacity
position for existing coal-fired units are those established in Ameren Missouri's most
recent depreciation study filed with the Missouri Public Service Commission ("MPSC")
and are considered to be the base retirement dates.

Retirements and Modifications?

Ameren Missouri is considering retirement of some or all of its six older gas- and oil-
fired CTG units — Fairgrounds, Meramec CTG-1, Meramec CTG-2, Mexico, Moberly,
and Moreau — with a total summer net capacity of 263 MW, over the next 20 years.
Chapter 4 - Table 4.3 provides a summary of the planned CTG retirements. The CTG
retirements were included in all alternative resource plans.

Coal energy center retirements were also included in the capacity planning process.
Meramec retirement by December 31, 2022 is included in all alternative resource plans.
Two different Sioux retirement options were considered: 1) retirement by December 31,
2033 based on prior analysis of Ameren Missouri’'s coal power plant life expectancy by
Black and Veatch, and 2) retirement by December 31, 2028. Three different retirement
options for Labadie were considered: 1) current retirement dates as determined by the
Black and Veatch life expectancy study with two units retired by December 31, 2036
and two units retired by December 31, 2042, 2) two units retired by December 31, 2028
and two units retired by December 31, 2036, 3) all four units retired by December 31,
2028. Four retirement dates were evaluated for Rush Island: 1) retired by December 31,
2045, which is the current retirement date as determined by the Black and Veatch life
expectancy study, 2) retired by December 31, 2039, 3) retired by December 31, 2028,
and 4) retired by ***December 31, 2024***.

The alternative retirement dates were based on the ability to avoid significant ongoing
costs, the potential for an explicit price on carbon starting in 2025 included in the
scenarios described in Chapter 2, coupled with the time needed to ensure transmission
upgrades are in place to continue to reliably serve our customers. ***The 2024 Rush
Island retirement date, along with wet flue gas desulfurization technology ("FGD")
at Rush Island and dry sorbent injection system ("DSI") at Labadie*** are included
in order to evaluate specific potential outcomes pending a final judgment in the Rush
Island New Source Review ("NSR") litigation which is under appeal and a decision by
the federal court of appeals is not expected until 2021. Importantly, numerous potential

3 EO-2020-0047 1.D; EO-2020-0047 1.0

2020 Integrated Resource Plan Page 4
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9. Integrated Resource Plan and Risk Analysis Ameren Missouri

outcomes are possible, including reversal of the trial court's rulings on both liability and
remedy, and the actual outcome may be different than the limited outcomes modeled.

DSM Portfolios

DER, EE, and DR programs as described in detail in Chapter 8 are included in the DSM
portfolios. DSM programs not only reduce the peak demand but also reduce reserve
requirements associated with those DRs. The following combinations of DSM portfolios
were evaluated: 1) RAP, 2) MAP, 3) DOPE1, 4) DOPEZ2, and 5) No DSM after MEEIA
Cycle 3. The No DSM portfolio reflects completion of Ameren Missouri’s current
program cycle with no further EE or DR during the planning horizon. Note that the
recent MPSC approval of Ameren Missouri's request for a one-year extension of MEEIA
programs occurred after the IRP analysis was underway, which means that the No
Further DSM portfolio starts one year before that extension ends.*

Renewable Portfolios®

Compliance with Missouri’'s RES was updated to reflect current assumptions, including
baseline revenue requirements and an updated 10-year forward-looking model which
calculates the impact of the statutory 1% rate impact limitation.

Ameren Missouri performed its RES compliance analysis with the 2020 IRP RES
Compliance Filing Model (model). The model is designed to calculate the retail rate
impact, as required by the Commission’s RES rules.® This model determines the
quantity of renewable energy needed to meet both the overall RES portfolio standard
and the 2% solar portfolio standard “carve-out” absent any rate impact constraints. The
model then determines the amount of renewable energy, both solar and non-solar that
can be built without exceeding an average 1% revenue requirement increase over a
ten-year period. Ameren Missouri’'s expected renewable energy credit (REC) position is
presented in Figure 9.3.

4 The extension of MEEIA Cycle 3 should not have a material impact on the analysis.
5 EO-2020-0047 1.R

620 CSR 4240-20.100(5)
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Ameren Missouri 9. Integrated Resource Plan and Risk Analysis

Figure 9.3 Ameren Missouri’s RES REC Positions

RES Requirement vs Production

5,950,000

4,950,000

3,950,000

2,950,000

1,950,000

950,000

-50,000
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

B Existing Ameren Renewable Production REC's EIREC's from new Renewable Production

[ Over/Under By Year =@=MWh Requirements

Figure 9.3 shows that Ameren Missouri expects to meet the overall REC requirement
through 2040 primarily with owned renewable generation. Year-to-year compliance may
also include banked RECs and purchased RECs. Starting in 2021, Ameren Missouri will
be able to fully meet the overall standard using RECs generated by its existing
qualifying resources, additional wind resources which will largely be completed by the
end of 2020, with the remaining generation completed in the first quarter of 2021, and
solar RECs acquired from customer rebate programs.

Table 9.2 shows the amounts of wind and solar resources added for various renewable
portfolios, including RES compliance under different load cases. The RES compliance
portfolio established by the previously described model is used for alternative resource
plans and reflects wind resource additions that take advantage of Production Tax
Credits, allowing full compliance with the RES while remaining under the one percent
rate cap limitation. Appendix A shows the amounts of wind, and solar resources needed
in Term 1 (2021-2030) and Term 2 (2031-2040).

2020 Integrated Resource Plan Page 6
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9. Integrated Resource Plan and Risk Analysis Ameren Missouri

When developing the RES compliance investment needs, consideration was given to
the potential difference between RAP DSM investment vs MAP DSM investment. As
MAP DSM results in more energy savings, the RES Compliance requirements are
slightly lower than the requirements when RAP DSM is assumed.

In addition to the RES Compliance portfolios, we also included a "Renewable
Expansion" and a “Renewable Expansion Plus” portfolio to evaluate the performance of
additional solar and wind resources. The Renewable Expansion portfolio includes a total
of 2,700 MW wind and 2,700 MW solar while the Renewable Expansion Plus portfolio
includes a total of 3,900 MW wind and 4,000 MW solar resources.”’

Table 9.2 shows the timing of new resources for renewables included in the alternative
resource plans.

Table 9.2 Renewable Portfolios (Nameplate Capacity)

Renewable Additions |2021 | 2022 | 2023 | 2024 | 2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037 | 2038 | 2039 | 2040

RES Compliance | Wind | 700 | - - - - - - - _
w/RAPDSM | Solar| - 30| 20| - - - - 75| - - - R 75| -

RES Compliance | Wind | 700 | - - -
w/ MAP DSM | Solar | - 30 20| - - 50 | -

Renewable Wind | 700 | - - 300 | - - - 300 | - - 300 | - 300 | - 300 | - 300 | - 200 | -
Expansion Solar| - 30| 20 - 250 | - 400 | - 300 | 400 | - 300 | - 300 | - 300 | - 400 | -

Renewable Wind | 700 | - - 400 | - 400 | - 400 | - - - - 500 | - 500 | - 500 | - 500 | -
Expansion Plus | Solar | - 30| 295 | - 375 | - 400 | - 400 | 400 | - 400 | - 400 | - 400 | - 400 | - 500

With the Renewable Expansion Plus renewable portfolio, batteries were also included:
100 MW in each year from 2031 to 2035, 150 MW in each year from 2036 to 2043 for a
total of 1,700 MW.

Other Supply-side Resources

After including DSM resources and the renewable portfolios, if the capacity shortfall in a
given year met or exceeded the build threshold, then supply side resources are added
to eliminate the shortfall. The build threshold was determined to be 300 MW regardless
of the type of supply-side resource under consideration and reflects a level that Ameren
Missouri trading staff assess as a reasonable level of capacity market dependence. The
full rated capacity and the build thresholds for each supply side type are shown in Table
9.3. Ameren Missouri has assumed reliance on short-term capacity purchases to cover
shortfalls that are less than the build threshold and has assumed that any long capacity
position would be sold. The earliest in-service dates for each supply-side resource are

TEO-2020-0047 1.K
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also shown in Table 9.3. The in-service date constraints represent the expectations for
construction lead time as well as the commercial availability of each technology.

Table 9.3 Build Threshold for Supply Side Types

Supply Side Type Capacity (MW) | Build Threshold (MW) | Earliest Year In-Service
CC-Natural Gas 824 300 2025
SC-Natural Gas 690 (3x230) 300 2025

Nuclear 1100 300 2030
Pumped Hydro 600 300 2029
Solar 800 300 2022

The remaining net capacity position was represented in the financial model as capacity
purchases and sales priced at the market-based capacity costs as discussed in Chapter
2. The capacity purchases and sales were also adjusted for the various peak demand
forecasts associated with each of the 15 scenarios and DSM impacts.

Figure 9.4 summarizes the levelized cost of energy ("LCOE") for all potential future
resources evaluated in the alternative resource plans.

Figure 9.4 Levelized Cost of Energy — All Resources?®

Levelized Cost of Energy
Cents/kWh

RAP (excl. DR)
DOPE2 (excl. DR)
Existing Coal
DOPE1 (excl. DR)
Salar

Wind

MAP (excl. DR)

Combined Cycle
Pumped Storage

Nuclear

Li-lon Battery
Simple Cycle

0 5 10 15 20 25
Note: Wind costs are shown with and without full PTC. Solar costs are shown with 30%, 10% and no ITC.

8 20 CSR 4240-22.010(2)(A)
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9. Integrated Resource Plan and Risk Analysis Ameren Missouri

9.3 Planning Objectives

The fundamental objective of Missouri’'s electric resource planning process is to provide
energy to customers in a safe, reliable and efficient way, at just and reasonable rates
while being in compliance with all legal mandates, and in a manner that serves the
public interest and is consistent with state energy and environmental policies.® Ameren
Missouri considers several factors, or planning objectives, that must be considered in
meeting the fundamental objective. Planning objectives provide a guide to the decision
making process while ensuring the resource planning process is consistent with
business planning and strategic initiatives.

Five planning objectives were used in the development of alternative resource plans:
Portfolio Transition (formerly Environmental/Resource Diversity); Financial/Regulatory;
Customer Satisfaction; Economic Development; and Cost. These planning objectives,
which are the same as those discussed in Ameren Missouri’'s IRP filings since 2011,
were selected by Ameren Missouri decision makers and are discussed below.°

Portfolio Transition

Ameren Missouri has relied for many years on a portfolio that consists, in large part, of
large, efficient coal-fired generators. Current and potential future environmental
regulations may have a significant impact on Ameren Missouri’s coal-fired fleet and its
selection of future generation resources. Ameren Missouri seeks to transition its
generation portfolio to one that is cleaner and more diverse in a responsible fashion. To
test various options for advancing this transition, alternative resource plans were
developed to include varying levels of DSM portfolios, renewables in addition to those
required for RES compliance, new gas-fired generation, new nuclear generation,
storage resources and early coal retirements.

Financial/Regulatory

The continued financial health of Ameren Missouri is crucial as it will need access to
large amounts of capital in order to comply with RES and environmental regulations,
invest in new supply side resources, and fund continued EE programs while maintaining
or improving safety, reliability, affordability, and customers’ ability to control their energy
use and costs. While making its investment decisions, it is important for Ameren
Missouri to consider factors that may influence its access to low-cost sources of capital.

920 CSR 4240-22.010(2)
1020 CSR 4240-22.010(2)(C)
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This includes measures of cash flow, profitability, and creditworthiness as well as
assessment of risks associated with investment management and cost recovery.

Customer Satisfaction

While there are many factors that can influence customer satisfaction, there are several
that can be significantly affected by resource decisions. Ameren Missouri has focused
on levelized annual rates, inclusion of EE, reliability, availability of DER and DR
programs, inclusion of new clean energy resources, and significant reductions in CO2
emissions to assess relative customer satisfaction expectations.'?

Economic Development

Ameren Missouri assesses the relative economic development potential of alternative
resource plans in terms of job growth opportunities associated with its resource
investment decisions. Plans were rated on a relative scale based on direct jobs (FTE-
years) required for both construction and operation.’® We have assumed that second
and third level economic impacts would not significantly affect the relative economic
development potential of alternative resource plans, and therefore have not included
such impacts in our assessment.

Cost

Ameren Missouri is mindful of the impact that its future resource choices will have on its
customers’ rates and bills. Maintaining reasonable costs while meeting its other
planning objectives is of utmost importance to Ameren Missouri. Cost alone does not
and should not dictate resource choices, but it is a very important factor in making
resource decisions. Therefore, minimization of the present value of revenue
requirements was used as the primary selection criterion.

9.4 Determination of Alternative Resource Plans'®

Twenty-one alternative resource plans were developed to incorporate different
combinations of demand-side and supply side resource options, seek to fulfill Ameren
Missouri’s planning objectives, and answer key questions, including the following:

e Does inclusion of DSM programs reduce overall customer costs?

1120 CSR 4240-22.060(2)(A)6

12 20 CSR 4240-22.060(2)(A)4

1320 CSR 4240-22.060(2)(A)7

14 20 CSR 4240-22.060(2)(A)1; 20 CSR 4240-22.010(2)(B)
1520 CSR 4240-22.060(3)
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9. Integrated Resource Plan and Risk Analysis Ameren Missouri

What level of DSM — RAP, MAP, DOPE1 or DOPE2 — results in lower costs?
Is early retirement of Rush Island Energy Center cost effective?

Is early retirement of Labadie Energy Center cost effective?

Is early retirement of Sioux Energy Center cost effective?

Is early retirement of the Sioux and Rush Energy Centers cost effective?
What is the impact of reducing SO2 emissions further?

What are the benefits of including renewables beyond those needed for RES
compliance?

What is the impact of pursuing only new renewables?

How would our plans and customer costs be affected if DSM cost recovery and
incentive needs are not met?

How do various supply side resource options compare?

Table 9.4 provides a summary of the alternative resource plans.

2020 Integrated Resource Plan Page 11
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*k%

Table 9.4 Alternative Resource Plans'®

Plan Name DSM R bl New S ly Sid Coal Retirements/
enewables ew Su ide e is
PP Modifications
RAP DSM - RES Compliance RAP RES Compliance 2CCsin 2043, CCin 2046 Base
Renewable Expansion RAP Renewable Expansion CCin 2046 Base
. CCin 2037,
No New DSM - CCs - Renewable Expansion . } Base
2CCsin 2043, CCin 2046
No New DSM - All Solar - Renewable Expansion 6400 MW 2034-2046 Base
NoNew DSM- Renewable Expansion PS in 2037, Base
Pumped Hydro P CC in 2037, 2043, 2046
No New DSM - AP1000 Renewable Expansion Nuke 2037, Base
P CCin 2043, 2 CCs in 2046
No New DSM - Simple Cycles Renewable Expansion 5C 2037, Base
piety P CC in 2037, 2043, 2046
MAP DSM - Renewable .
] MAP Renewable Expansion - Base
Expansion
MAP DSM - RES Compliance MAP RES Compliance 2CCsin 2046 Base
DOPE1 DSM DOPE Renewable Expansion CCin 2043, 2046 Base
DOPE2 DSM DOPE Renewable Expansion CCin 2043, 2046 Base
Labadie Early Retirement - . . .
Aunits RAP Renewable Expansion CCin 2034 Labadie 4U Dec-2028
Labadie Early Retirement - . . Labadie 2U Dec-2028
. RAP Renewable Expansion CCin 2046 .
2 units Labadie 2U Dec-2036
Sioux Early Retirement RAP Renewable Expansion CCin 2046 Sioux Dec-2028
Rush Early Retirement RAP Renewable Expansion CCin 2043 Rush Island Dec-2028
Sioux Dec-2028
ioux-Rush Early Reti RAP R le E i in 204
Sioux-Rush Early Retirement enewable Expansion CCin 2043 Rush Island Dec-2039
Sioux-Rush Early Retirement RAP  Renewable Expansion Plus Battery 1700MW Sioux Dec-2028
-No CCs P 2031-2043 Rush Island Dec-2039
Rush Early Retirement 2 RAP Renewable Expansion CCin 2043 Rush Island Dec-2024
. . Base
Rush FGD RAP Renewable Expansion CCin 2046
Rush Island FGD
Base
Rush FGD - Labadie DSI RAP Renewable Expansion CCin 2046 Rush Island FGD
Labadie DSI
Rush Early Retirement 2 - . . Rush Island Dec-2024
] RAP Renewable Expansion CCin 2043 .
Labadie DSI Labadie DSI
kK%

16 20 CSR 4240-22.010(2)(A); 20 CSR 4240-22.060(3); 20 CSR 4240-22.060(3)(A)1 through 8; 20 CSR 4240-
22.060(3)(B); 20 CSR 4240-22.060(3)(C)1; 20 CSR 4240-22.060(3)(C)2; 20 CSR 4240-22.060(3)(C)3; EO-2020-
0047 1.D; EO-2020-0047 1.K
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9. Integrated Resource Plan and Risk Analysis Ameren Missouri

Does inclusion of DSM programs reduce overall customer costs?

Plans B, H, J, and K include RAP, MAP, DOPE1 and DOPE2 level of DSM programs,
respectively. Therefore, these plans can be compared against plans C, D, E, F, and G
that have the same level of renewable portfolios but do not include DSM programs to
assess the impact on cost and other performance measures due to inclusion of different
levels of DSM.

What level of DSM -RAP, MAP, DOPE1 or DOPE2- results in lower costs?

Plans with the same attributes except for the level of DSM resources have been
evaluated as described above and provide a direct comparison of the relative cost of the
various DSM portfolios.

Is early retirement of Rush Island Energy Center cost effective?'”

Plan O evaluates the cost effectiveness of early retirement of Rush Island Energy
Center by the end of 2028.

Is early retirement of Labadie Energy Center cost effective?'®

Plans L and M evaluate the cost effectiveness of early retirement of all four units by the
end of 2028, and two units by the end of 2028 followed by two units by the end of 2036,
respectively.

Is early retirement of Sioux Energy Center cost effective?’’

Plan N evaluates the cost effectiveness of early retirement of Sioux Energy Center
alone.

Is early retirement of Sioux and Rush Island Energy Centers cost effective ??°

Plan P evaluates the cost effectiveness of early retirements of Sioux Energy Center by
the end of 2028 and Rush Island Energy Center by the end of 2039.

1720 CSR 4240-22.060(3)(A)7; EO-2020-0047 1.0
18 20 CSR 4240-22.060(3)(A)7; EO-2020-0047 1.0
1920 CSR 4240-22.060(3)(A)7; EO-2020-0047 1.0
20 20 CSR 4240-22.060(3)(A)7; EO-2020-0047 1.0
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What is the impact of potential outcomes of the active NSR litigation??'

Four plans are constructed in order to evaluate different potential outcomes for the
active NSR litigation: ***Plan_R _includes Rush Island Energy Center retirement by
the end of 2024, Plan S includes installation of FGD at Rush Island Enerqy Center
in 2025, Plan T is similar to Plan S but also includes a DSI system installation at
Labadie Energy Center in 2023, and Plan U includes early retirement of Rush
Island Energy Center by the end of 2024 as well as addition of DSI system at
Labadie Energy Center.***

What are the benefits of including renewables beyond those needed for RES
compliance?

To assess the relative benefits of including additional renewable resources, several
alternative resource plans were developed that exceed the level of renewable
investment indicated by the RES compliance model. Plans A and B with RAP DSM and
Plans H and | with MAP DSM can be compared to assess the costs/benefits of
additional renewables. Furthermore, Plans P and Q can be compared to assess
additional renewables coupled with batteries. Also included is resource plan D that
features solar as a major supply-side resource and the only supply-side resource
addition during the planning horizon in addition to the 'renewable expansion' level of
wind and solar resource additions.

What is the impact of pursuing only new renewables?

Plan D is the all renewables alternative resource plan without DSM beyond MEEIA
Cycle 3.2

How do various supply-side resource options compare?

The relative performance of the new supply-side resources can be determined by
comparing Plans C through G, and by comparing Plan P against Plan Q.

How would our plans and customer costs be affected if DSM cost recovery and
incentive needs are not met?

Plans C through G also evaluate the impact if DSM cost recovery and incentive
requirements are not met.

21 E0-2020-0047 1.D
22 20 CSR 4240-22.060(3)(A)2
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9. Integrated Resource Plan and Risk Analysis Ameren Missouri

The type, size, and timing of resource additions/retirements for the alternative resource
plans are provided in Appendix A and also in the electronic workpapers.??

Integration, sensitivity, and risk analyses for the evaluation of alternative resource plans
were done assuming that rates would be adjusted annually for the 20-year planning
horizon and 10 additional years for end effects, and by treating both supply-side and
demand-side resources on an equivalent basis. Integration analysis was performed on
the most likely scenario of the probability tree (Scenario 5) as explained in Chapter 2.
Integration analysis present value of revenue requirements ("PVRR") results are shown
below in Figure 9.5. Results for the remaining performance measures for integration
analysis are provided in the workpapers.?*

R Figure 9.5 Integration PVRR Results?®

*k%k

It should be noted that all costs and benefits in all analyses were expressed in nominal
dollars, and Ameren Missouri's current discount rate of 6.04% was used for present
worth and levelization calculations. Also, in all integration, sensitivity, and risk analyses,
it was assumed that rates are adjusted annually (i.e., no regulatory lag).%®

23 None of the alternative resource plans analyzed include any load-building programs
20 CSR 4240-22.060(3)(B); 20 CSR 4240-22.080(2)(D); 20 CSR 4240-22.060(3)(D)

2420 CSR 4240-22.060(4)

25 All plans include RAP DSM unless otherwise noted.

26 20 CSR 4240-22.060(2)(B)
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9.5 Sensitivity Analysis

Sensitivity analysis involves determining which of the candidate independent uncertain
factors are critical independent uncertain factors. Once identified in this step, critical
uncertain factors were added to the scenario probability tree discussed in Chapter 2 to
create the risk analysis probability tree.

9.5.1 Uncertain Factors?’

Ameren Missouri developed a list of uncertain factors to determine which factors are
critical to resource plan performance. Table 9.5 contains the list as well as information
about the screening process.

Table 9.5 Uncertain Factor Screening

27 20 CSR 4240-22.040(5); 20 CSR 4240-22.040(5) (B) through (F); EO-2020-0047 1.A(i)-(iii);
20 CSR 4240-22.060(5); 20 CSR 4240-22.060(5) (A) through (M)
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# Included in the scenario probability tree
-- Not tested in sensitivity analysis

o DSM impacts and costs combined. Costs not the same costs as in “DSM Cost Only” sensitivity.
B Included as part of DSM load impacts and costs sensitivity

€ Return on Equity and Long-term Interest rates were combined

Chapter 2 describes how two of the candidate uncertain factors were determined to be
critical dependent uncertain factors, which defined the nine scenarios described in that
chapter. The two critical dependent uncertain factors are natural gas prices and CO:2
prices. Energy and capacity prices are an output of the scenarios, as described in
Chapter 2, and reflect a range of uncertainty consistent with the scenario definitions.

A review of these candidates prior to the sensitivity analysis determined several could
be eliminated without conducting a quantitative analysis.

e Nuclear Fuel Prices — Our 2011 and 2014 IRP analyses concluded that nuclear
fuel prices were not critical to the relative performance of the alternative resource
plans; the same conclusion is expected to be obtained should high/low nuclear

2020 Integrated Resource Plan Page 17
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prices be included in the sensitivity analysis, particularly given the significant
increase in our assumption for nuclear capital costs.

¢ Purchased Power — Purchased power is excluded since Ameren Missouri is a
member of MISO and Ameren Missouri has employed planning criteria that
minimize our dependence on the market.

e SO2and NOx Emissions Prices — SO2 and NOx Emissions Prices were excluded
as candidates because of the expectation for very low prices as a result of
current and expected environmental regulations.

There are two pairs of candidate independent uncertain factors that are highly
correlated:

¢ Interest Rates and Return on Equity
e DSM Load Impacts and Costs

Including all the possible permutations of high/base/low would geometrically increase
the size of the analysis, with some combinations being much less meaningful and less
probable. Since the expectation is that these factors are highly correlated, we have
made the simplifying assumption that the individual probability nodes for each pair be
combined into a single probability node reflecting the high value for both, base value for
both, and low value for both without explicitly considering the less likely and less
meaningful joint probabilities.

In addition to including DSM load impacts and costs, Ameren Missouri also analyzed
only DSM costs changing in high and low scenarios while the load impacts remain the
same. It is important to note that the high and low case costs in the “DSM Cost Only”
candidate uncertain factor are different than the high and low case costs in the “DSM
Load Impacts and Costs” candidate factor. More detail on the DSM sensitivities can be
found in Chapter 8.

Uncertain Factor Ranges?®

We use the sensitivity analysis to examine whether or not candidate independent
uncertain factors have a significant impact on the performance of alternative resource
plans, as measured by their impact on PVRR.

The candidate uncertain factors are characterized by a 3-level range of values for this
analysis; those 3 levels being low, base, and high values.

28 20 CSR 4240-22.060(7)(C)1A; 20 CSR 4240-22.060(7)(C)1B
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Unless the meaning of low, base, and high are treated in a standardized manner, the
probability of occurrence for the value used for “low” for one uncertain factor could be
significantly different than the probability of occurrence for the value used for “low” for
other uncertain factors. Thus, for all of the uncertain factors, Ameren Missouri
standardized the meaning of low to be the value found at the 5" percentile of a
probability distribution of values for an uncertain factor, the value at the 50" percentile
to be the base value, and the value at the 95" percentile to be the high value. The
probability distribution for each candidate uncertain factor was inferred from a series of
estimated values produced by subject matter experts for each uncertain factor.

For the majority of candidate uncertain factors, probability distributions were used to
obtain the values for low, base, and high. This process began with subject matter
experts providing/revising estimates of (A) an expected value, (B) estimates of
deviations from that expected value, and (C) the probabilities of those deviations from
the expected value. That information was used to create the probability distribution
collectively implied by that data. Values at the 5%, 50™, and 95" percentiles of those
implied probability distributions were then obtained for use as the values for low, base,
and high for the various candidate independent uncertain factors. Appendix A contains
the standard value, estimated deviation and probabilities for project costs, project
schedule, fixed operations & maintenance ("FOM"), variable operations & maintenance
("VOM"), equivalent forced outage rate ("EFOR"), environmental capital expenditures,
and transmission-retirement expenditures.

Example

The expected value for total project cost including transmission interconnection costs for
the Greenfield Combined Cycle option is $1,245/kW-year (2019%). Project cost and
some other candidate uncertain factors are characterized by differing standard values
among various supply-side types, while standard values for some other candidate
uncertain factors are not uniquely correlated to each supply side type. For example the
Long Term Interest Rates uncertain factor does not differ depending on the supply-side
type; it is the same across all supply-side types.

Table 9.6
The subject matter experts, in this example, CC Project Cost

members of Ameren Missouri’'s generation

Uncertainty Distribution

organization, provided estimates of deviations from Deviation Probability
the standard value as well as the probabilities of 15% 10%
those deviations. An example of that initial 10% 20%
uncertainty distribution is shown in Table 9.6. In this 0% 50%
example, the first of these estimates for project cost 15% 15%
deviations was a -15% deviation from the expected 30% 5%
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value with a 10% probability of occurring. These deviation estimates provide sufficient
information to derive continuous probability distributions from which the low/base/high
values can be derived.

The process of developing the probability distributions involve using the deviation
estimates like the ones shown above, the probability distribution can be determined for
the uncertain factor in question. An example of the result of analyzing deviation
estimates is shown in Figure 9.6.

From this distribution, the deviation values for the low, base, and high values (84,1,
1.17) are obtained at the respective percentiles in Figure 9.6. By multiplying these
values by the expected value $1,245/kW-year, we estimate the costs at the 5", 50'",
and 95" percentiles; e.g., the low value at the 5" percentile would be:

.84 x 1,245 = $1,046

Figure 9.6 Example of Probability Distribution---CC Project Cost

Figure 9.7 shows the resulting range of project costs, which also include interconnection
costs estimates, for each new supply-side resource. For most of the technologies
shown in Figure 9.7, base values found at 50" percentile were very close to their
expected values. For the nuclear technology, however, the base value inferred from the
probability distribution was 27% higher than the expected value- $11,302/kW vs
$8,899/kW.
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Ameren Missouri

Figure 9.7 Resource-Specific Project Cost Ranges (2019$/kW)

Table 9.7 Resource-Specific Uncertain Factor Ranges?®

. - CcC SC Pumped * - *
Uncertain Factor Value |Probability (Nat. Gas) | (Nat. Gas) | Hydro Nuclear Solar Wind Battery
Project Cost Low 10% $1,046 $669 $1,541 $5,784 $1,150 $1,380 $1,446
($/kW) Base 80% $1,245 $796 $1,836 $11,302 $1,250 $1,550 $1,625
2019 % High 10% $1,456 $932 $2,130 $19,845 $1,338 $1,767 $1,999
Project Schedule Low 10% 27 27 55 68 18 36 18
(Months) Base 80% 36 36 73 91 24 48 24
High 10% 48 48 95 119 32 63 32
Fixed O&M Low 10% $23.25 $6.98 $3.16 $102.54 $3.32 $25.74 $0.83
($/kW-yr) Base 80% $25.69 $8.18 $3.81 $126.02 $4.01 $31.07 $1.00
2019 % High 10% $29.30 $9.95 $4.76 $155.44 $5.03 $38.95 $1.26
Variable O&M Low 10% $0.98 $9.16 $2.50 $1.95 - - -
($/MWh) Base 80% $2.55 $10.90 $3.15 $2.41 - - -
2019 $ High 10% $4.11 $12.64 $3.96 $3.05 - - -
Low 10% 1% 0% 0% 1% - - -
E;/OO)R Base 80% 2% 5% 5% 2% - - -
High 10% 5% 10% 10% 3% - - -

29 * Denotes that Ameren Missouri used a declining cost curve for solar, wind and batteries, and
multipliers were applied to estimate base, low and high project costs. Assumed capacity factor

for solar, wind and battery resources include effects of FOR.
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Table 9.7 shows the uncertain factor ranges for the various candidate uncertain factors.
It should be noted that, for the project schedule uncertainty, as the number of years in a
project schedule change, the distribution of the cash flows was also updated to be
consistent with those changes.

Table 9.8 contains the non-resource specific uncertain factor ranges analyzed.

Table 9.8 Non-Resource Specific Uncertain Factor Ranges

Uncertain Factors Low Base High
Probability -->> 10% 80% 10%
Coal Price Varies By Year
Long Term Interest Rates 2.5% 3.7% 4.0%
Return on Equity 10.0% 10.5% 10.6%
DSM Load Impact and Cost

MAP - EE&DER Load Impact 84% 100% 107%
MAP - EE&DER Cost 82% 100% 108%

MAP - DR Load Impact 99% 100% 116%

MAP - DR Cost 99% 100% 101%

RAP - EE&DER Load Impact 88% 100% 113%
RAP - EE&DER Cost 82% 100% 113%

RAP - DR Load Impact 99% 100% 116%

RAP - DR Cost 99% 100% 101%

DOPE1 - EE&DER Load Impact  100% 100% 100%
DOPE1 -EE&DER Cost  100% 100% 100%
DOPE1 - DR Load Impact  100% 100% 100%
DOPE1-DRCost 100% 100% 100%

DOPE2 - EE&DER Load Impact  100% 100% 100%
DOPE2 - EE&DER Cost  100% 100% 100%
DOPE2 - DR Load Impact  100% 100% 100%
DOPE2-DRCost  100% 100% 100%

DSM Cost Only

MAP - EE&DER Cost 85% 100% 135%

MAP - DR Cost 85% 100% 125%

RAP - EE&DER Cost 80% 100% 140%

RAP - DR Cost 85% 100% 125%

DOPE1 - EE&DER Cost 80% 100% 170%
DOPE1 - DR Cost 85% 100% 170%

DOPEZ2 - EE&DER Cost 80% 100% 170%
DOPEZ2 - DR Cost 85% 100% 170%
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As discussed in Chapter 2, long-range interest rate assumptions are based on the
December 1, 2019, semi-annual Blue Chip Financial Forecast, a consensus survey of
44 economists. Ameren Missouri internal experts used this same set of data and
process to develop a range of interest rate assumptions for use in the 2020 IRP. The
high and low interest rate assumptions are based on the average of the 10 highest and
10 lowest forecasts from the survey. Additionally, the high and low forecasts for
Treasury rates are used as inputs to the calculation of high and low ranges for allowed
return on equity using the same process as discussed in Chapter 2.

Note that the DOPE1 and DOPE2 portfolios have no variations under the DSM Load
Impact and Cost uncertainty. By definition, DOPE portfolios are "optimized" to provide a
threshold load savings target. Any deviations in load savings would be proactively
managed through the budget, with lesser or greater programming as needed. The DSM
Cost Only sensitivities reflect a greater range of outcomes, to account for both
traditional cost estimation risk and additional program management risk to achieve
defined load reduction targets. Chapter 8 includes details on how low and high ranges
were obtained for DSM portfolios.

9.5.2 Sensitivity Analysis Results?’

To conduct the sensitivity analysis, each of the 21 alternative resource plans was
analyzed using the varying value levels (low/base/high) for each of the candidate
independent uncertain factors, for the most likely scenario in the probability tree
(Scenario 5). An uncertainty-probability weighted result for PVRR was obtained for each
plan for each relevant candidate uncertain factor. Finally, the results of using a “non-
base” value were compared to the results of using an integration/base value for each
plan for each candidate uncertain factor. The sensitivity analysis results for all of the
candidate independent uncertain factors (resource-specific and non-resource specific)
are presented in Appendix A.

The sensitivity analysis identified one critical independent uncertain factor: DSM Cost
Only. Table 9.9 shows the change in PVRR ranking (i.e., number of positions the plan
moved in the ranking) for the critical independent uncertain factor compared to the
integration/base value.

30 20 CSR 4240-22.060(5); 20 CSR 4240-22.060(7)(A); 20 CSR 4240-22.060(7)(C)1A
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Table 9.9 Critical Independent Uncertain Factors — Change in PVRR Ranking®'

Integration DSM Cost Only

Plan Ranking PWA Low High
A RAP DSM - RES Compliance 4 0 0 0
B Renewable Expansion 1 0 0 0
C NoNewDSM - CCs 18 0 0 2
D No New DSM - All Solar 15 1 0 7
E No New DSM - Pumped Hydro 20 0 0 1
F NoNew DSM - AP1000 21 0 0 0
G No New DSM - Simple Cycles 17 0 0 2
H MAP DSM - Renewable Expansion 14 -1 4 -3
| MAP DSM - RES Compliance 10 -2 2 -4
J  DOPE1DSM 13 0 -1 0
K DOPE2DSM 11 1 -2 -1
L Labadie Early Retirement - 4 units 8 0 -1 -1
M Labadie Early Retirement - 2 units 7 0 0 0
N Sioux Early Retirement 2 0 0 0
O Rush Early Retirement 5 0 0 0
P  Sioux-Rush Early Retirement 3 0 0 0
Q Sioux-Rush Early Retirement - No CCs 12 1 0 1
R  Rush Early Retirement 2 6 0 0 0
S RushFGD 0 0 0
T Rush FGD - Labadie DSI 19 0 0 0
U Rush Early Retirement 2 - Labadie DSI 16 0 0 0 Sk

Table 9.10 shows the change in PVRR ($) for the critical independent uncertain factor
compared to the integration/base values. The DSM Cost Only uncertain factor was
selected as a critical independent uncertain factor because of the variety in the change

in PVRR ranking.

31 All plans include RAP DSM portfolio unless otherwise noted.
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Ameren Missouri

*%

*
Table 9.10 Critical Independent Uncertain Factors — Change in PVRR (Million $)32

Integration DSM Cost Only
Plan PVRR PWA Low High
A RAP DSM - RES Compliance 66,000 19 (260) 447
B Renewable Expansion 65,940 19 (260) 447
C NoNewDSM - CCs 67,880 - - -
D No New DSM - All Solar 66,709 - - -
E No New DSM - Pumped Hydro 68,384 - - -
F No New DSM - AP1000 75,700 - - -
G No New DSM - Simple Cycles 67,877 - - -
H MAP DSM - Renewable Expansion 66,758 71  (498) 1,210
I  MAP DSM - RES Compliance 66,611 71  (498) 1,210
J DOPE1 DSM 66,678 43 (161) 587
K DOPE2DSM 66,598 35 (137) 486
L Labadie Early Retirement - 4 units 66,397 19 (260) 447
M Labadie Early Retirement - 2 units 66,155 19 (260) 447
N Sioux Early Retirement 65,973 19 (260) 447
O Rush Early Retirement 66,035 19 (260) 447
P  Sioux-Rush Early Retirement 65,977 19 (260) 447
Q Sioux-Rush Early Retirement - No CCs 66,602 19 (260) 447
R Rush Early Retirement 2 66,097 19 (260) 447
S RushFGD 66,555 19 (260) 447
T Rush FGD - Labadie DSI 68,219 19 (260) 447
U Rush Early Retirement 2 - Labadie DSI 67,761 19 (260) 447| ***

Ameren Missouri low-base-high load growth cases along with the DSM Cost Only
critical independent uncertain factor were added as nodes to the scenario probability
tree that was developed in Chapter 2. The updated and expanded probability tree is
shown in Figure 9.8, with the two uncertain factors shown on the right-hand side.

32 All plans include RAP DSM portfolio unless otherwise noted.
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Figure 9.8 Final Probability Tree Including Sensitivity Analysis Results?3

Carbon Load Natural End Point
Prices Growth Gas Prices Weighting

I
Low Gas-Real $2.40 _ 11.2%

No Carbon Price Base Growth - 100%

Ref Gas-Real $2.79 _ 19.6%

$/Ton Carbon Real $0

2025-2040 High Gas-Real $3.34__4.2%

Load Growth DSM Cost Only
High - 10% High - 10%
Low Gas-Real $2.40 __16.0%
Low Carbon Price  Base Growth - 100% Base - 80% Base - 80%
Ref Gas-Real $2.79 _ 28.0% —
$/Ton Carbon Real $5.6
2025-2040 High Gas-Real $3.34__ 6.0%
Low-10% Low-10%

Low Gas-Real $2.40 _ 4.8%

High Carbon Price  Base Growth - 100%

Ref Gas-Real $2.79 _ 8.4%

3/Ton Carbon Real $16.9
2025-2040

A A A

High Gas-Real $3.34__1.8%

9.6 Risk Analysis34

The Risk Analysis consisted of running each of the candidate resource plans in Table
9.4 through each of the branches on the final probability tree shown in Figure 9.8. The
probability tree consisted of 81 different branches. Each branch is the combination of
different value levels among the nine scenarios, themselves defined by combinations of
the two critical dependent uncertain factors (gas prices, and environmental
regulations/carbon policy), and the two critical independent uncertain factors (DSM cost
and load growth). Each branch therefore represents a unique combination of the critical
uncertain factors. Once all the combinations are calculated, the sum of the individual
branch probabilities equals 100%.

3320 CSR 4240-22.060(6)
3420 CSR 4240-22.060(6)
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9.6.1 Risk Analysis Results

The PVRR results of the risk analysis of the 21 alternative resource plans are shown in
Figure 9.9. The levelized rate results for the risk analysis are shown in Figure 9.10. The
PVRR results are lower for plans with RAP compared to plans without DSM. Plan B,
with renewable expansion and RAP DSM has the lowest PVRR followed very closely by
Plan P, which include the Sioux and Rush Island early retirements. Plan F (No DSM-
Nuclear) exhibits the highest PVRR and the highest levelized rates followed by Plan E
(No DSM-Pumped Hydro), which has the second highest PVRR, and by Plan | (MAP
DSM-Res Compliance), which has the second highest levelized rates. Results for other
performance measures can be found in Chapter 9 - Appendix A.

e Figure 9.9 Probability-Weighted PVRR Results

*k%

35 All plans include RAP DSM portfolio unless otherwise noted.

2020 Integrated Resource Plan Page 27
HIGHLY CONFIDENTIAL

Schedule MM -S6



Ameren Missouri 9. Integrated Resource Plan and Risk Analysis

*k%

Figure 9.10 Probability-Weighted Levelized Rate Results3¢

*kk

If decision making were solely based on PVRR and levelized rate impacts, then the
analysis would be complete at this point. Since decision making is multi-dimensional,
Ameren Missouri created a scorecard that embodies its planning objectives to evaluate
the performance of alternative resource plans. With 21 alternative resource plans,
Ameren Missouri can take a closer look at the performance of the plans by evaluating
their relative strengths and weaknesses in meeting our planning objectives and whether
other factors may be important in the selection of the preferred resource plan. Chapter
10 — Strategy Selection includes the additional analysis and decision-making
considerations that lead to the selection of the Resource Acquisition Strategy.

36 All plans include RAP DSM portfolio unless otherwise noted.
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9.7

Conclusions from Integration and Risk Analysis

Below are several conclusions from the integration and risk analysis.

RAP DSM results in the lowest PVRR compared to plans with different levels of
DSM.

Inclusion of DSM resources in general results in lower costs than the supply-side
alternatives. This finding demonstrates that using an avoided capacity curve that
excludes capacity impacts of DSM resources for cost effectiveness analyses (as
explained in Chapter 2) is appropriate. Using a more restrictive capacity curve
could have resulted in screening out DSM resources that ultimately prove to be
the lowest cost option when compared to supply-side alternatives.

Sioux 2028 and Rush Island 2039 retirement results in the lowest cost among the
early retirement options while early retirement of Labadie's four units by the end
of 2028 results in the highest costs among the same plans.

*»**Adding an FGD and/or DSI result in significantly higher costs and
levelized rates. Retirement of Rush Island Enerqy Center by the end of 2024
is less costly than the enerqy center modifications.***

Plans with additional renewable resources beyond those included for RES
compliance as in Plans B and H reduce costs and customer rates. Coupling even
more renewable resources with batteries, on the contrary, results in higher cost
and levelized rates.®”

Plan D, which assumes all future resource needs are met with only renewable
resources, performs better than it did in the previous IRP due to reductions in the
cost of solar resources; it is the 10" most costly alternative resource plan. From a
cost standpoint, it is very competitive with other supply-side resources.

Wind, solar, and natural gas combined cycle resources are attractive options for
development due to their competitive overall cost, relatively low capital cost, and
relatively short lead time.

***The five highest cost alternative resource plans are those with no DSM
or with FGD and DSI additions at the two enerqy centers.*** The alternative
resource plan including new nuclear is by far the most costly.

37 20 CSR 4240-22.060(4)(E)
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9.8 Resource Plan Model

Ameren Missouri has used a modular approach to modeling for this IRP as it did in the
2017 IRP. Instead of using MIDAS or other off-the-shelf alternatives for integration and
risk analyses, Ameren Missouri continues to use a combination of stand-alone models
for 1) production costing, 2) market settlements, 3) revenue requirements, and 4)
financial statements. Items 2-4 on this list are collectively referred to as the “Financial
Model.” This approach permitted analysts maximum flexibility, customization and
trouble-shooting capabilities. It also lends itself to greater transparency for stakeholders
by limiting the use of proprietary third-party software.

Ameren Missouri used a generation simulation model from Simtec, Inc., typically
referred to as RTSim ("Real-Time Simulation") for production cost modeling.*® RTSim
provides a realistic simulation of an electric generating system for a period of a few days
to multiple years.

RTSim simulates hourly chronological dispatch of all system generating units, including
unit commitment logic that is consistent with the operational characteristics and
constraints of system resources. The model plans are based on a capacity planning
spreadsheet, which was used to determine the timing of new resources. The RTSim
model contains all unit operating variables required to simulate the units. These
variables include, but are not limited to, heat rates, fuel costs, variable operation and
maintenance costs, emission rates, emission allowance costs, scheduled maintenance
outages, and full and partial forced outage rates. The generation fleet is dispatched
competitively against market prices. The multi-area mode of the Ventyx Midas® model
was used for the creation of forward price curves as described in Chapter 2.

Ameren Missouri developed its own revenue requirements and financial model using
Microsoft Excel. This model incorporates the capacity position and RTSim outputs, as
well as other financial aspects regarding costs external to the direct operation of units
and other valuable information that is necessary to properly evaluate the economics of a
resource portfolio. The financial portion of the model produces bottom-line financial
statements to evaluate profitability and earnings impacts along with revenue
requirement and various financial and credit metrics.

Figure 9.11 shows how the various assumptions are integrated into the financial model.

38 20 CSR 4240-22.060(4)(H)
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Figure 9.11 Resource Plan Model Framework?°

Future Plans for Modeling Tools

Ameren Missouri plans to continue to evaluate options for modeling tools for use in its
resource planning process. Having developed a modular approach to our modeling, we
have the flexibility to evaluate models with varying degrees of capabilities (production
costing, market settlements, revenue requirements, and financial statements) that can
be used in place of, and/or in combination with, the current modules. As a result, we
expect that our modeling needs over time will be characterized more by evolution rather
than the deployment of a single integrated solution. Our current modular approach was
in large part an outcome of our evaluation of solutions that are currently commercially

3920 CSR 4240-22.060(4)(H)
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available. For example, we were unable to identify any available integrated solutions
that produce full financial statements other than MIDAS, which is no longer being
developed by Ventyx. Our current approach also allows us to expand our review of
production costing solutions beyond those used primarily for long-term resource
planning. We are currently using a production cost modeling software PowerSIMM for
use in our fuel budgeting and short term trading support analysis which has the potential
to support longer term analysis like the IRP.

We expect to continue our efforts to improve the efficiency, effectiveness, and
transparency of our modeling tools into 2021. The nature and timing of any changes we
make will largely be a function of our assessment of the currently available options. As
we consider these options, we plan to share thoughts with other Missouri utilities and
with our stakeholder group. This may or may not provide opportunities to move to a
common modeling platform. Ameren Missouri will remain open to such an outcome
while ensuring that its own tools and processes are able to support our business needs
and objectives.
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9.9 Compliance References

20 CSR 4240-20.100(5) +.uveeereeeirie ittt 5
20 CSR 4240-22.0T0(2) +.eveeereeerieeiieeiee et 9
20 CSR 4240-22.010(2)(A) <o enveeetee e 8,12
20 CSR 4240-22.010(2)(B) ---veeeveeereeeteeitieciie sttt 10
20 CSR 4240-22.010(2)(C) +eeveeerieeiie ettt 9
20 CSR 4240-22.040(5) +...veeeveeereeetieeiieeiie ettt 16
20 CSR 4240-22.040(5) (B) through (F) ....oooiviiiie 16
20 CSR 4240-22.060(1) ..eveeereeetieeiie e 2
20 CSR 4240-22.060(2)(A)T oo 10
20 CSR 4240-22.060(2)(A)4 ...cveereeeteeetee ettt 10
20 CSR 4240-22.060(2)(A)B ...ttt 10
20 CSR 4240-22.060(2)(A)7 ..eecveerieetieetie ettt 10
20 CSR 4240-22.060(2)(B) ..o vveeiveeeieieiee et 15
20 CSR 4240-22.060(3) ....veeeueeerererieeiieeie e 2,10, 12
20 CSR 4240-22.060(3)(A)1 through 8.........ccooiiii 12
20 CSR 4240-22.060(3)(A)2 ...cveeieeeieeeiie ettt 14
20 CSR 4240-22.080(3)(A)7 .eeeeeieeeee et 13
20 CSR 4240-22.060(3)(B) --+veeveeererireeitieeiieciie ettt 15
20 CSR 4240-22.060(3)(C)1 .reeeeieeeei et 12
20 CSR 4240-22.060(3)(C)2 ...cveeerieiieitiectee ettt 12
20 CSR 4240-22.060(3)(C)3 ...eooiiieiiieiie et 12
20 CSR 4240-22.060(3)(D) ..vveeieiiiiiiiis i 15
20 CSR 4240-22.060(4) .....oeireeirieitieitie i 15
20 CSR 4240-22.060(4)(E) ..o cvveeiveiiiiiiiis e 29
20 CSR 4240-22.060(4)(H) ....eevveeeiiiieeiece e 2, 30, 31
20 CSR 4240-22.080(5) ....vveeviiiiiieiiii it 16, 23
20 CSR 4240-22.060(5) (A) through (M) .....cooiiiiiii 16
20 CSR 4240-22.080(6) .....cooiveiiiiiiiiiiiitie et 23, 26
20 CSR 4240-22.060(7)(A) «..veeireeriririeiiie it 23
20 CSR 4240-22.060(7)(C)1A. .. e 18
20 CSR 4240-22.060(7)(C)1B....coiieieiiiiecieectee e 18
20 CSR 4240-22.080(2)(D) ....vveeieiiiii st 15
EO-2020-0047 1. A(I)=(11) +.veeveereeeieeiesie e 16
EO-2020-0047 1.D ..o 4,12,14
EO-2020-0047 1.K ..o 7,12
EO-2020-0047 1.0 ... s 4,13
EO-2020-0047 1.R ..o 5
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9. Integrated Resource Plan and Risk
Analysis
Highlights

e Ameren Missouri has developed a robust range of alternative resource plans that
reflect different combinations of energy efficiency, demand response, various
types of new renewable and conventional generation, and conversion and/or
retirement of each of its existing coal-fired generators.

e Ameren Missouri has evaluated several reasonable alternatives for its Meramec
Energy Center, including conversion of units to natural gas-fired operation and
retirement in either 2015 or 2022.

e In addition to the scenario variables and modeling discussed in Chapter 2, four
critical independent uncertain factors have been included in the final probability
tree for risk analysis: Financing Rates, Coal Prices, DSM Impacts and Costs,
and Capital Project Costs.

Ameren Missouri’s modeling and risk analysis consisted of a number of major steps:

1. Identification of alternative resource plan attributes. These attributes
represent the various resource options used to construct and define alternative
resource plans — demand side resources, new renewable and non-renewable
supply side resources, and existing supply side resource options such as
retirement, conversion and environmental retrofits.

2. Development of the baseline capacity position, which reflects forecasted peak
demand, reserve requirements and existing resources.

3. Pre-analysis was used to determine certain key base elements for alternative
resource plans. This included analysis of various options for the Meramec
Energy Center and expansion opportunities at our Keokuk hydroelectric facility.

4. Development of planning objectives to guide the development of alternative
resource plans.

5. Development of the alternative resource plans. The alternative resource plans
were developed using the plan attributes identified in step 1, the base capacity
position developed in step 2, the results of the pre-analysis conducted in step 3,
and the planning objectives identified in step 4.

6. ldentification and screening of candidate uncertain factors, which are key
variables that can influence the performance of alternative resource plans.
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7. Sensitivity analysis and selection of critical uncertain factors, which are key
variables that are determined to have a significant impact on the performance of
alternative resource plans.

8. Risk analysis of alternative resource plans, which is used to evaluate the
performance of alternative resource plans under combinations of the scenarios
discussed in Chapter 2 and the critical uncertain factors identified in step 7.

This chapter describes these various steps and the results and conclusions of our
integration and risk analysis.

9.1 Alternative Resource Plan Attributes’

Development of alternative resource plans includes considering various combinations of
demand-side and supply-side resources to meet future capacity needs. However,
alternative resource plans may also include elements or attributes that serve the other
planning objectives described in Section 9.4. Including these elements can significantly
affect the capacity position that needs to be considered when developing alternative
resource plans. Figure 9.1 includes the attributes considered during the development of
resource plans. As has been mentioned, a pre-analysis was used to determine which
Meramec and Keokuk options would be included in all alternative resource plans.

Figure 9.1 Attributes of Alternative Resource Plans

Meramec Retirement Options

- Retired 12/31/2015

- Retired 12/31/2022

- Convert Units 1&2 to Natural
Gas 12/31/2015 and Units 3&4 Continue
on coal; All Units Retired 12/31/2022

Retirements

- Labadie Retired 12/31/2023

- Rush Island Retired 12/31/2024
- Sioux Retired 12/31/2033

Keokuk Upgrade
- 50 MW Expansion
- None

Energy Efficiency

- Maximum Achievable Potential (MAP)

- Realistic Achievable Potential (RAP)

- Missouri Energy Efficiency Investment
Act (MEEIA) Cycle 1 Only

New Supply-Side Types

- Combined Cycle (Nat. Gas)
- Simple Cycle (Nat. Gas)

- Nuclear (100% Ownership)
- Nuclear (75% Ownership)

- Pumped Hydroelectric

- Wind

- Wind with Simple Cycle

Demand Response
- MAP
- RAP
- None

"4 CSR 240-22.060(1); 4 CSR 240-22.060(3)

Renewable Portfolios

- Missouri Renewable Energy Standard
(RES)

- Balanced

Page 2
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9.2 Capacity Position

To determine the timing and need for resources Ameren Missouri first developed its
baseline capacity position including:

e Existing plant capabilities based on Ameren Missouri’s annual generating unit
rating update (i.e., July 2014 planned ratings)

e Existing obligations for capacity purchases and sales

¢ Peak demand forecast, as described in Chapter 3

e Planning reserve margin (PRM) requirement, based on MISO’s Planning Year
2014 Loss of Load Expectation (LOLE) Study Report (November 2013). Table
9.1 shows the MISO System PRM from 2015 through 2023. The long-range

PRM was assumed to continue at 17.3% through the remainder of the planning
horizon.

Table 9.1 MISO System Planning Reserve Margins 2015 through 2023

Year 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 2022 | 2023

PRM nstatiod capacity | 149% | 15.0% | 15.1% | 15.1% | 15.6% | 16.0% | 16.4% | 16.8% | 17.3%

Figure 9.2 shows Ameren Missouri's net capacity position with no new major generating
resources. The chart shows the system capacity, customer needs (including the MISO
reserve requirement), and capacity above/below the MISO requirement (i.e., long/short
position). The customer needs include peak load reductions due to RAP energy
efficiency and demand response. The system capacity includes the capacity benefit of
the RES Compliance portfolio.

Figure 9.2 Net Capacity Position — No New Resources (Baseline)

12,000 5,000

r 4,500

11,000 Meramec 4,000
Retired
- 3,500
10,000 = 1 Sioux 3,000
Retired
2,500
9,000 —— N 2,000

\ 1,500
8000 e —mm——wn—— I — —

1,000

Load and Generation Capacity (MW)
Net Capacity Position (MW)

I 500
P R e e I e R e e R )

- -500

6,000 -1,000
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Net Capacity above/below MISO Requiremen t  ===System Capacity = Cystomer Needs (incl. MISO Reserve Requiremen t)
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Existing Unit Upgrades
The capacity position reflects various upgrade projects for Ameren Missouri’s existing
generating units. Below is a list of the plant upgrade projects that were included in all
resource plans.

e Keokuk Units 5 and 6 —4 MW in 2016

e Keokuk Units 14 and 15 -4 MW in 2018

The Keokuk unit upgrade projects listed above have been planned and budgeted based
on Ameren Missouri’s capital project justification process, which includes an evaluation
of the costs and benefits of each project, including the value of energy and capacity
provided or saved.

Retirements

Ameren Missouri is considering retirement of some or all of its eight older gas- and oil-
fired CTG units — Kirksville, Howard Bend, Fairgrounds, Meramec CTG-1, Meramec
CTG-2, Mexico, Moberly, and Moreau — with a total net capacity of 367 MW, over the
next 20 years. Chapter 4 - Table 4.2 provides a summary of the planned CTG
retirements. The CTG retirements were included in all resource plans.

Coal energy center retirements were also included in the capacity planning process.
Sioux retirement by December 31, 2033, was common in all resource plans, based on
prior analysis of Ameren Missouri’s coal power plant life expectancy by Black and
Veatch. Three different Meramec retirement options were considered: 1) retirement by
December 31, 2015, 2) retirement by December 31, 2022, and 3) conversion of Units
1&2 to natural gas-fired operation by December 31, 2015, and Units 3&4 continuing to
operate on coal with retirement of all four units by December 31, 2022. As discussed in
Section 9.3, a pre-analysis was used to determine a single option for Meramec for
inclusion in alternative resource plans. While the retirement dates for Labadie and
Rush Island, as determined by the Black and Veatch life expectancy study, are beyond
the 20-year planning horizon, we have evaluated potential early retirements for both
energy centers. Retirement of Labadie by December 31, 2023 was evaluated as was
retirement of Rush Island by December 31, 2024. The alternative retirement dates for
Labadie and Rush Island were based on the ability to avoid significant costs associated
with environmental compliance or environmental risk. In the case of Labadie, the
expected need for a scrubber in the 2020-2025 timeframe was the primary driver for the
alternative retirement date. In the case of Rush Island, the potential for an explicit price
on carbon starting in 2025, included in the scenarios described in Chapter 2, was the
primary driver for the alternate retirement date.

Page 4 2014 Integrated Resource Plan
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Potential Keokuk Expansion

A potential Keokuk Energy Center expansion project was evaluated in the capacity
planning process. As discussed in Chapter 4, Option 3 (3-5k)---the addition of five units
to the spare bays---was the least cost option and was evaluated further in the
integration analysis. The Keokuk expansion would provide 50 MW of additional
capacity.

DSM Portfolios

DSM portfolios were included in capacity planning separately as energy efficiency and
demand response. Energy efficiency (EE) and demand response (DR) programs not
only reduce the peak demand but also reduce reserve requirements associated with
those demand reductions. The following combinations of DSM portfolios were
evaluated: 1) RAP EE and DR, 2) RAP EE Only, 3) MAP EE and DR, 4) MAP EE Only
and 5) MEEIA Cycle 1 Only?>. The MEEIA Cycle 1 Only DSM portfolio reflects
completion of Ameren Missouri’'s current three-year program cycle with no further
energy efficiency during the planning horizon and does not include DR.

Renewable Portfolios

Compliance with Missouri’'s renewable energy standard (RES) was updated to reflect
current assumptions, including baseline revenue requirements, and an updated 10 year
forward looking methodology which impacts the calculation of a 1% rate cap.

Ameren Missouri performed its RES compliance analysis with the 2074 IRP RES
Compliance Filing Model (model). The model is designed to calculate the retail rate
impact, as required by the Commission’s RES rules®>. This model determines the
quantity of renewable energy needed to meet both the overall RES portfolio standard
and the solar portfolio standard “carve-out” absent any rate impact constraints. The
model then determines the amount of renewable energy, both solar and non-solar that
can be built without exceeding an average 1% revenue requirement increase over a
ten-year period. Ameren Missouri's expected renewable energy credit (REC) position is
presented in Figure 9.3.

2E0-2012-0142 12
% 4 CSR 240-20.100(5)
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Figure 9.3 Ameren Missouri’s RES REC Positions

Non-Solar RES Requirementvs Production
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[ Net Banked Mon-Solar REC's used to meet Requirement End of Year Mon-Solar Bank from Current Production

Non-Solar MWh Requirements

Figure 9.3 shows that Ameren Missouri expects to meet the overall REC requirement
until 2018, without being constrained by the 1% rate impact limitation. Ameren Missouri
is able to meet the overall standard until 2018 using RECs generated by its existing
qualifying resources, including hydro, wind, and landfill gas, and banked RECs from
prior years.

Once the standard increases to 10% in 2018, Ameren Missouri exhausts its remaining
REC bank then places new wind generation into service starting in 2019. The model
shows the amounts of planned new wind and solar resources needed to meet the
standard subject to the 1% rate cap. In addition, the model is used to provide a view on
RES compliance for both an unconstrained and constrained (i.e., 1% rate impact cap)
view of compliance. Table 9.2 shows the unconstrained and constrained amounts of
wind, landfill gas (LFG), and solar resources needed. This model was used to develop
the RES compliance portfolios for the alternative resource plans. Appendix A shows
the unconstrained and constrained amounts of wind, LFG, and solar resources needed
in Term 1 (2014-2023) and Term 2 (2025-2034) by year.
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Ameren Missouri

Table 9.2 2014 IRP Compliance Filing Model

10 Year Sum | 10 Year Sum
TERM 2

TERM 1

20 Year Sum

Description

(2015-2024)

(2025-2034)
Unconstrained Full RES REC Requirement met with new builds

(2015-2034)

MW's Installed New Solar 5 54 59

MW's Installed New LFG 5 0] 5

MW's Installed New Wind 1,003 110 1,114
RES Requirement within 1% Rate Cap Limit

MW's Installed New Solar 16 10 26

MW's Installed New LFG 5 0] 5

MW's Installed New Wind 100 142 242

Several renewable portfolios were evaluated in the capacity planning process using
2014 IRP RES Compliance Filing Model: 1) RES compliance with RAP or MAP, 2) RES
Compliance with MEEIA Cycle 1 Only, and 3) Balanced (i.e., 400 MW Wind, 45 MW
Solar, and 20 MW Small Hydroelectric). The RES portfolios were developed using the
described in Section 9.2.

When developing the RES compliance investment needs, consideration was given to
the potential difference between RAP DSM investment vs a MAP DSM investment due
to their differing impacts on customer sales, which is used as the basis for determining
the amount of renewable energy needed to comply with the RES portfolio requirements.
After modeling both, the difference in the level of renewable generation added was
determined to be insignificant, primarily because of the effect of the 1% rate impact
limitation on investment levels. Specifically, the difference was less than 1 MW of
investment in solar for Term 1 and less than 4 MW’s of wind investment for Term 2.
Therefore MAP and RAP portfolios are accompanied by the same level of renewable
investment when included in alternative resource plans.

Table 9.3 shows the timing of resources for renewable portfolios included in the
alternative resource plans.

Table 9.3 Alternative Resource Plans - Renewable Portfolios

Renewable Portfolios

Nameplate Capacity (MW)

20162017 M 2019 M 2021 M 2024 2025 M 2027|2028 M 2030|2031 @ 2033|2034 TOTAL
olo|lo|o s|s|o|ofofo|o|42][0|0/0 0|00 o0]|o0]| 240
10|00 20 0| 1 00 00 0

Wind

RES withRAP | Solar & 0 0 0 0 0 0 0 0 0 26
or MAP LFG 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Hydro 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Wind 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RES with Solar 5 100 0 0 0 2 0 0 0 10 0 0 0 0 0 0 0 0 0 26
MEEIA Cycle1 | LFG 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5
Hydro 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Wind 0 0 0 0 | 5 |5 |0 100 0 |100| O [100] O 0 0 0 0 0 0 0 400

Balanced Solar 51| 0 0 0 0 | 10 0 0 0 10 0 10| 0 0 0 0 0 0 0 45
LFG 0 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5

Hydro 0 0 0 0 0 0 0 0 0 0 0 0 0 0 & 5[10] 0 0 0 20
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Non-renewable Supply-side Resources

Non-renewable supply-side resource types were added last in the capacity planning
process. If the capacity shortfall in a given year met or exceeded the build threshold,
then supply side resources would be added to eliminate the shortfall. The build
threshold was determined to be 300 MW (based on half the size of a combined cycle)
regardless of the type of supply side resource under consideration. The full rated
capacity and the build thresholds for each supply side type are shown in Table 9.4.
Ameren Missouri has assumed reliance on short-term capacity purchases to cover
shortfalls that are less than the build threshold and has assumed that any long capacity
position would be sold into the market. The earliest in-service for each supply-side
resource is also shown in Table 9.4. The in-service date constraints represent the
expectations for construction lead time as well as the commercial availability of each
technology.

Table 9.4 Build Threshold for Supply Side Types

Supply Side Type Capacity, MWs | Build Thresheld, MWs | Earliest Year In-Service
CC-Matural Gas 600 300 2019
SC-Natural Gas 704 300 2019
Muclear (100%) 225 300 2025

Muclear (75%) 169 300 2025
Pumped Hydro 600 300 2020
Wind 465 300 2018

Wind and Simple Cycle 465 300 2020

The remaining net capacity position was modeled in the financial model as capacity
purchases and sales priced at the avoided capacity costs as discussed in Chapter 2
and Chapter 8. The capacity purchases and sales were also adjusted for the various
peak demand forecasts associated with each of the 15 scenarios and DSM impacts.

Page 8 2014 Integrated Resource Plan
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Figure 9.4 below summarizes the LCOE for all resources evaluated in the alternative
resource plans.

Figure 9.4 Levelized Cost of Energy — All Resources*

Energy Efficiency (RAP)
Existing Coal

Regional Wind

Small Hydro 1

Missouri Wind

Combined Cycle (Nat. Gas)
Nuclear

Energy Efficiency (MAP)
Landfill Gas

Small Hydro 2

Hydro: Keokuk Upgrades
Small Hydro 3

Pumped Hydro Storage

Coal with Carbon Capture & Seq.
Biomass (Stand-alone Unit)
Simple Cycle CTG (Nat.Gas)
Solar Photovoltaic

0 5 10 15 20 25 30 35

Note: Does not reflect inclusion of tax incentives. Orange denotes intermittent resources.
MAP energy efficiency reflects costs and energy savings incremental to RAP

9.3 Pre-Analysis

A pre-analysis consisting of two phases was conducted prior to development of the
alternative resource plans to determine two key elements for inclusion in alternative
resource plans. This included analysis of various options for the Meramec Energy
Center and expansion opportunities at our Keokuk hydroelectric facility. Figure 9.5
provides a high-level overview of the alternative resource plan development process.

Figure 9.5 Alternative Resource Plan High-Level Overview

4 4 CSR 240-22.010(2)(A)
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Meramec Energy Center Solution

The first phase was to determine a preferred retirement path for the Meramec Energy
Center, our oldest coal-fired facility. Three different Meramec retirement options were
considered: 1) retirement by December 31, 2015, 2) retirement by December 31, 2022,
and 3) conversion of Units 1&2 to natural gas-fired operation by December 31, 2015,
and continued operation of Units 3&4 on coal, with retirement of all four units by
December 31, 2022. These plans were run against the scenario tree only (no
independent uncertain factors) to determine the Meramec solution to be included in all
other alternative resource plans.

In 2014, Burns & McDonnell completed a Condition Assessment for the Meramec
Energy Center to determine ongoing costs to keep the plant operating safely and
reliably through the planning horizon. The Condition Assessment was used to inform
the development of the Meramec retirement options. The retirement dates for Meramec
were also informed by the expectation for additional costs that would be incurred due to
future environmental regulations and GHG regulations. In particular, and as discussed
in Chapter 5, we would expect the need for a scrubber and other environmental
mitigation investments at Meramec in the 2020-2025 timeframe.

Ameren Missouri conducted an internal preliminary evaluation for the potential
conversion of the Meramec Energy Center Units 1-4 from coal to natural gas-fired
operations. Units 1&2 were designed with the capability to operate on natural gas;
however, these units have not operated at full load on natural gas since 1993.
Therefore, restoration of devices and equipment is needed for Units 1&2 to operate fully
on natural gas. The expected cost to restore Units 1&2 to natural-gas operations is
estimated to be less than $2 million. Units 3&4 are currently capable of coal-fired
operations only. The expected cost to convert Units 3&4 to natural-gas operations is
expected to be over $40 million.

The PVRR results of the pre-analysis of the three Meramec options are shown in Figure
9.6. Conversion of Units 1&2 to natural gas-fired operation by December 31, 2015, and
continued operation of Units 3&4 on coal, with retirement of all four units by December
31, 2022 result in the lowest PVRR and is the preferred solution.
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Figure 9.6 Integration PVRR Results: Meramec Pre-Analysis
PVRR 2015-2044 (SMillion)
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Keokuk Energy Center Solution

The second phase of the pre-analysis was to determine whether or not the potential
Keokuk expansion project would be included in all other alternative resource plans. As
discussed in Section 4.3, seven of the 14 potential expansion options from the Keokuk
Hydroelectric Project Expansion Study Concept Report’ were evaluated further with
approximate additional generating capacity ranging from 4.5 to 162 MW. Option 3 (3-
5K) was determined to be the least cost option and was selected for further evaluation
in the pre-analysis. Table 9.5 provides a summary of the operating and cost
characteristics for Option 3 (3-5K).

Table 9.5 Keokuk Expansion Option: Operating and Cost Characteristics

Additional |Additional Average| Project Cost Annual Annual
. Capacity Annual Energy ($1,000) Fixed O&M | Variable O&M
Option (MW) (MWh) ($fyr), ($1,000) | ($fyr), ($1,000)
3-58K New Units to Spare Bays (Add 5 Kaplan Units) 50 170,408 255,884 255 74

The Keokuk expansion was added to the preferred Meramec solution in the second

phase.

Figure 9.7 shows the PVRR results from the pre-analysis; adding Keokuk

Expansion (50 MW) results in a higher PVRR than that resulting from the preferred
Meramec solution without the Keokuk expansion.

° HDR Engineering, Inc. (HDR|DTA). Keokuk Hydroelectric Project Expansion Study Concept Report.

April 20, 2011.
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As discussed in Section 9.8, the results of the pre-analysis were validated by evaluating
the same options under the full range of scenarios and critical uncertain factors used in
risk analysis.

Figure 9.7 Integration PVRR Results: Keokuk Pre-Analysis
PVRR 2015-2044 (SMillion)
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9.4 Planning Objectives

The fundamental objective of Missouri’s electric resource planning process is to provide
energy to its customers in a safe, reliable and efficient way, at just and reasonable rates
while being in compliance with all legal mandates, and in a manner that serves the
public interest and is consistent with state energy and environmental policies.® Ameren
Missouri considers several factors, or planning objectives, that must be considered in
meeting the fundamental objective. Planning objectives provide a guide to decision
making process while ensuring the resource planning process is consistent with
business planning and strategic initiatives.

Five planning objectives were used in the development of alternative resource plans:
Environmental/Renewable/Resource  Diversity,  Financial/Regulatory, = Customer
Satisfaction, Economic Development, and Cost. These planning objectives, which are
the same as those discussed in Ameren Missouri’s 2011 IRP, were selected by Ameren
Missouri decision makers and are discussed below’:

® 4 CSR 240-22.010(2)
" 4 CSR 240-22.010(2)(C)
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Environmental/Renewable/Resource Diversity

Ameren Missouri has relied for many years on a portfolio that consists, in large part, of
large, efficient coal-fired generators. Current and potential future environmental
regulations may have significant impact on Ameren Missouri’s coal-fired fleet and its
selection of future generation resources. Ameren Missouri seeks to transition its
generation portfolio to one that is cleaner and more diverse in a responsible fashion. To
test various options for advancing this transition, alternative resource plans were
developed to include MAP or RAP energy efficiency, renewables in addition to those
required for RES compliance, new gas-fired generation, new nuclear generation,
storage resources, and additional coal retirements.

Financial/Regulatory

The continued financial health of Ameren Missouri is crucial as it will need access to
large amounts of capital for complying with renewable energy standards and
environmental regulations, investing in new supply side resources, and funding
continued energy efficiency programs while maintaining or improving safety and
reliability. While making its investment decisions, it is important for Ameren Missouri to
consider factors that may influence its access to capital markets. This includes
measures of cash flow, profitability, and creditworthiness as well as assessment of risks
associated with investment management and recovery.®

Customer Satisfaction

While there are many factors that can influence customer satisfaction, there are several
that can be significantly affected by resource decisions. Ameren Missouri has focused
on levelized annual rates, inclusion of energy efficiency and demand response
programs, and inclusion of renewables to assess relative customer satisfaction
expectations.®

Economic Development

Ameren Missouri assesses the relative economic development potential of alternative
resource plans in terms of job growth opportunities associated with its resource
investment decisions. Plans were rated on a relative scale based on direct jobs (FTE-
years) including both construction and operation.” We have assumed that second and
third level economic impacts would not significantly affect the relative economic
development potential of alternative resource plans.

® 4 CSR 240-22.060(2)(A)6
% 4 CSR 240-22.060(2)(A)4
%4 CSR 240-22.060(2)(A)7
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Cost

Ameren Missouri is mindful of the impact that its future resource choices will have on its
customers’ rate and bills. Maintaining reasonable costs while meeting its other planning
objectives is of utmost importance to Ameren Missouri. Cost alone does not and should
not dictate resource choices, but it is a very important factor in making resource
decisions. Therefore, minimization of present value of revenue requirements was used
as the primary selection criterion."’

9.5 Determination of Alternative Resource Plans'?

Nineteen alternative resource plans were developed to incorporate different
combinations of demand-side and supply side resource options, incorporate the results
of the pre-analysis of Meramec and Keokuk, seek to fulfill Ameren Missouri’s planning
objectives, and answer key questions, including the following:

e Does inclusion of Demand Response reduce overall customer costs?

e What level of DSM, RAP or MAP, results in lower costs?

e |s early retirement of Labadie Energy Center and replacement with MAP cost

effective?

e Is early retirement of Rush Island Energy Center and replacement with MAP cost
effective?

e What are the benefits of including renewables beyond those needed for RES
compliance?

e What is the impact of pursuing only new renewables?

e How do various supply side resource options compare?

e How would our plans and customer costs be affected if DSM cost recovery and
incentive needs are not met?

Table 9.6 provides a summary of the alternative resource plans, including the results of
the pre-analysis for Meramec and Keokuk.

" 4 CSR 240-22.060(2)(A)1; 4 CSR 240-22.010(2)(B)
'2 4 CSR 240-22.060(3)
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Table 9.6 Alternative Resource Plans™
Pre-Analysis

Alternative Resource Plans

'3 4 CSR 240-22.010(2)(A); 4 CSR 240-22.060(3); 4 CSR 240-22.060(3)(A)1 through 8; 4 CSR 240-
22.060(3)(B); 4 CSR 240-22.060(3)(C)1; 4 CSR 240-22.060(3)(C)2; 4 CSR 240-22.060(3)(C)3
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Alternative Resource Plans

Does inclusion of Demand Response reduce overall customer costs?

Plans F and S differ from plans A and G, respectively, only in that they do not include
DR. Therefore, these plans can be compared to assess the impact on cost and other
performance measures due to inclusion of DR.

What level of DSM, RAP or MAP, results in lower costs?"*

Two alternative resource plans provide a comparison to evaluate the cost-effectiveness
of RAP vs MAP energy efficiency. Plan F includes RAP EE only and Plan S includes
MAP EE only. Additionally, plans with the same attributes except for the level of energy
efficiency and demand response resources have been evaluated and provide a
comparison for the DSM portfolios: Plans A and G, Plans H and Q, and Plans | and R.

Is early retirement of Labadie Energy Center and replacement with MAP cost
effective?

Two alternative resource plans include the early retirement of Labadie Energy Center
(i.,e., Plans M and O). Plan M evaluates the cost effectiveness of early retirement of
Labadie Energy Center and replacement with MAP. "

" Ameren Missouri added demand response programs to the alternative resource plans starting in 2019
and not only in years where there was a need to reduce peak demand due to shortfalls in Ameren
Missouri's planning capacity reserve margins; EO-2012-0142 12; 4 CSR 240-22.060(3)(A)7

' E0-2011-0271 Order; 4 CSR 240-22.060(3)(A)7
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Is early retirement of Rush Island Energy Center and replacement with MAP cost
effective?

Two alternative resource plans include the early retirement of Rush Island Energy
Center (i.e., Plans N and P). Plan N evaluates the cost effectiveness of early retirement
of Rush Island Energy Center and replacement with MAP.'®

What are the benefits of including renewables beyond those needed for RES
compliance?

Each alternative resource plan evaluated at least meets the minimum requirements of
the RES. To assess the relative benefits of including additional renewable resources,
several alternative resource plans were developed that exceed the level of renewable
investment indicated by the RES compliance model. All alternative resource plans that
are identified as “Balanced” (i.e., Plans H, |, J, K, O, P, Q, and R) include investment in
renewable resources that are above and beyond needed for RES compliance. Also
included are resource plans that feature wind as a major supply side resource (Plans E
and L).

What is the impact of pursuing only new renewables?
Plan L is the all renewables alternative resource plan without DSM beyond MEEIA
Cycle 1."7

How do various supply-side resource options compare?
The relative performance of the new supply-side resources can be determined by
comparing Plans A through E.

How would our plans and customer costs be affected if DSM cost recovery and
incentive needs are not met?

Plans J, K, and L evaluate the impact if DSM cost recovery and incentive requirements
are not met.

The type, size, and timing of resource additions/retirements for the alternative resource
plans (i.e., Plans A-S) are provided in Appendix A and also in the electronic
workpapers.'®

Integration, sensitivity and risk analyses for the evaluation of alternative resource plans
were done assuming that rates would be adjusted annually for the 20-year planning
horizon and 10 additional years for end effects, and by treating both supply-side and

' E0-2011-0271 Order; 4 CSR 240-22.060(3)(A)7

' 4 CSR 240-22.060(3)(A)2

'® None of the alternative resource plans analyzed include any load-building programs
4 CSR 240-22.060(3)(B); 4 CSR 240-22.080(2)(D); 4 CSR 240-22.060(3)(D)
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demand-side resources on an equivalent basis. Integration analysis was performed on
the most likely scenario of the probability tree (Scenario 8) as explained in Chapter 2.
Integration analysis PVRR results are shown below in Figure 9.8 Results for the
remaining performance measures for integration analysis are provided in the
workpapers. '

Figure 9.8 Integration PVRR Results

It should be noted that all costs and benefits in all analyses were expressed in nominal
dollars, and Ameren Missouri’s current discount rate 6.46% was used for present worth
and levelization calculations. Also, in all integration, sensitivity, and risk analyses, it
was assumed that rates are adjusted annually (no regulatory lag).?

9.6 Sensitivity Analysis

Sensitivity analysis involves determining which of the candidate independent uncertain
factors are critical independent uncertain factors. Once identified in this step, critical
uncertain factors were added to the scenario probability tree discussed in Chapter 2.

'9 4 CSR 240-22.060(4)
20 4 CSR 240-22.060(2)(B); EO-2011-0271 Order
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9.6.1 Uncertain Factors?'

Ameren Missouri developed a list of uncertain factors to determine which factors are
critical to resource plan performance. Table 9.7 contains the list as well as information
about the screening process.

Table 9.7 Uncertain Factor Screening

Included in Final

Uncertain Factor Candidates? | Critical? Probability Tree?
Load Growth o --
Interest Rates T
Carbon Policy o --
Fuel Prices
Coal
Natural Gas * -
Nuclear

Project Cost (includes
transmission interconnection
costs)

Project Schedule
Purchased Power
Emissions Prices

SO,

NOx

002 *% -
Forced Outage Rate
DSM Load Impacts + +
DSM Cost t t
Fixed and Variable O&M
Return on Equity T

Nuclear Incentives
Wind Capacity Factor

** Included in the scenario probability tree

-- Not tested in sensitivity analysis

1 DSM impacts and costs were combined

I Return on Equity and Long-term Interest rates were combined

21 4 CSR 240-22.040(5); 4 CSR 240-22.040(5) (B) through (F)
4 CSR 240-22.060(5); 4 CSR 240-22.060(5) (A) through (M)
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Chapter 2 describes how three of the candidate uncertain factors were determined to be
critical dependent uncertain factors, which defined the scenarios. The three critical
dependent uncertain factors are: load growth, environmental policy, and natural gas
prices. Energy prices are an output of the scenarios and reflect a range of uncertainty
consistent with the scenario definitions.

A review of these candidates prior to the sensitivity analysis determined several could
be eliminated without conducting quantitative analysis.

e Purchased Power — Purchased power is excluded since Ameren Missouri is a
member of MISO and Ameren Missouri has employed planning criteria that
minimize our dependence on the market.

e SOzand NOx Emissions Prices — SO, and NOx Emissions Prices were excluded
as candidates because of the expectation for very low prices as a result of
current and expected environmental regulations.

There are two pairs of candidate independent uncertain factors that are highly
correlated:

¢ Interest Rates and Return on Equity

e DSM Cost and DSM Load Impacts

Including all the possible permutations of high/base/low would geometrically increase
the size of the analysis, with some combinations being much less meaningful and less
probable. Since the expectation is that these factors are highly correlated, we have
made the simplifying assumption that the individual probability nodes for each pair be
combined into a single probability node reflecting the high value for both, base value for
both, and low value for both without explicitly considering the less likely and less
meaningful joint probabilities.

Uncertain Factor Ranges?

We use the sensitivity analysis to examine whether or not candidate independent
uncertain factors have a significant impact on the performance of alternative resource
plans, as measured by their impact on PVRR.

Most of the candidate uncertain factors are characterized by a 3-level range of values
for this analysis, those 3 levels being low, base, and high values. One of the
candidates, nuclear tax incentive, had a 2-level range of values, which were a low value
and a high value.

22 4 CSR 240-22.060(7)(C)1A; 4 CSR 240-22.060(7)(C)1B
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Unless the meaning of low, base, and high are treated in a standardized manner, the
probability of occurrence for the value used for “low” for one uncertain factor could be
significantly different than the probability of occurrence for the value used for “low” for
other uncertain factors. Thus, for majority of the uncertain factors, Ameren Missouri
standardized the meaning of low to be the value found at the 5" percentile of a
probability distribution of values for an uncertain factor, the value at the 50" percentile
to be the base value, and the value at the 95 percentile to be the high value. The
probability distribution for each candidate uncertain factor was inferred from a series of
estimated values produced by subject matter experts for each uncertain factor.

For the majority of candidate uncertain factors, probability distributions were used to
obtain the values for low, base, and high. This process began with subject matter
experts providing/revising estimates of (A) an expected value, (B) estimates of
deviations from that expected value, and (C) the probabilities of those deviations from
the expected value. That information was used to create the probability distribution
collectively implied by that data. Values at the 5", 50", and 95" percentiles of those
implied probability distributions were then obtained for use as the values for low, base,
and high for the various candidate independent uncertain factors. Appendix A contains
the standard value, estimated deviation and probabilities for project costs, project
schedule, fixed operations & maintenance (FOM), variable operations & maintenance
(VOM), equivalent forced outage rate (EFOR), environmental capital expenditures, and
transmission-retirement expenditures.

Example

The standard value for Fixed Operations & Maintenance (FOM), for the greenfield
Combined Cycle option is $7.62/kW-year (2013$). FOM and some other candidate
uncertain factors are characterized by differing standard values among various supply-
side types, while standard values for some other candidate uncertain factors are not
uniquely correlated to each supply side type. For example the Long Term Interest
Rates uncertain factor does not differ depending on the supply-side type; it is the same
across all supply-side types.

The subject matter experts, in this example, members of
: ., . s . Table 9.8
Ameren Missouri’'s generation organization, provided

: - CC Fixed O&M
estimates of deviations from the standard value as well as T T

the probabilities of those deviations. An example of that Deviation Probability
initial uncertainty distribution is shown in Table 9.8. In this 0% co
example, the first of these estimates for FOM deviations -10% 25%
was a -20% deviation from the FOM standard value with a 0% 40%
5% probability of occurring. These deviation estimates ;f};‘; 2552.;
provide sufficient information to derive continuous
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probability distributions from which the low/base/high values can be derived.

The process of developing the probability distributions involved using Crystal Ball
software. This software, when provided with a series of observations like these
deviation estimates, can determine the probability distribution implied by the set of
estimates. An example of the result of analyzing deviation estimates using Crystal Ball
is shown Figure 9.9. From this distribution the values for the low, base, and high values
($6.32, $7.64, $9.59) are shown at the respective percentiles in Figure 9.9 and
represent the 5", 50", and 95" percentiles.

Figure 9.9 Example of Probability Distribution---CC Fixed O&M

95% =9.59

50% =7.64

5% =6.32

Figure 9.10 shows the resulting range of project costs, which also include
interconnection costs estimates, for each new supply-side resource. For most of the
technologies shown in Figure 9.10, base values found at 50" percentile were very close
to their expected values. For nuclear technology, however, the base value inferred from
the probability distribution was 27% higher than the expected value, $6,350/kW vs
$5,000/kW.?* Table 9.9 and Table 9.10 contain the uncertain factor ranges for the
various candidate uncertain factors. It should be noted that, for the project schedule
uncertainty, as the number of years in a project schedule change, the distribution of the
cash flows was also updated to be consistent with those changes.

2 E0-2011-0271 Order
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Figure 9.10 Resource-Specific Project Cost Ranges ($/kW)

Table 9.9 Resource-Specific Uncertain Factor Ranges

Uncertain cc SC Pumped Nuclear | Small Small Small Regional | Missouri
Factor Value [Probability tNat Gas) (Nal. Gas) Hydro (100%) | Hydro1 | Hydro2 | Hydro3 Wind Wind

Project Cost Low 10% $1.038 $4218 83250 | 53346 | $3542 54432 $3475 $1541 | 51802

(SIKW) Base 80% $1.297 5774 $1 756 $4786 = 96330 | $3798 $4020 $5,030 $3711 $1898 | 2219

High 10% $1.074 5873 $1965 | $535% | 11150 | 94249 | §4497 $5.621 $4079 $2330 | s2724
Project Schedule | Low 10% 27 27 55 46 46 46 46 46 18 36 36
(months) Base 80% 36 36 73 61 61 61 61 61 24 48 48
High 10% 48 48 ] 79 79 79 79 79 32 63 63

Fixed 0&M Low 10% $6.32 $6.20 $281 | 3423 | 11138 | 5000 $0.00 $0.00 $20.76 52408 | 524.08
(SIkW-yr) Base 80% $7.64 $7.48 $339 | %511 | $13689  $0.00 $0.00 $0.00 $25.06 $2907 | §2007
High 10% $9.59 $9.36 $423 | 3641 | $168.85  $0.00 $0.00 $0.00 $31.42 $36.44 | 53644
Variable O8M | Low 10% $1.52 $1169 | $282 | S04 $175 $4.35 $4.35 $4.35 $0.00 $0.00 $0.00

($MWh) Base 80% $3.94 $1392 | $350 | $051 $2.17 $5.41 $5.41 $5.41 $0.00 $0.00 $0.00
High 10% $6.36 $1615 | §442 | 065 | s274 $6.83 $6.83 $6.83 $0.00 $0.00 $0.00

EFOR Low | 10% 1% 0% 0% : 1%
(%) Base | 80% 2% 5% 5% : 2% ‘ ‘ * * * *
High | 10% 5% 10% | 10% : % ' : ’ ’ ’ ’
. [ Low [ 10% - - - - - - - - - 0% | -
W'F":cf:r':ff;ty Base | 80% - - - | - - - - - - ms -
Y High | 10% -~ - - - — — - — - 03% | -

Notes: * Assumed capacity factor includes effects of Forced Outage Rate
--- Not Applicable
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The Regional Wind capacity factors are based on the Black & Veatch Renewable
Portfolio Study for Priority Development Areas 1, 2, 3, 11, 18, and 19 as mentioned in
Chapter 6. The low and high capacity factor values are the lowest and highest values,
respectively, among the specified priority development areas.

As discussed in Chapter 2, the long-range interest rate assumptions are based on the
December 1, 2013, semi-annual Blue Chip Financial Forecast, a consensus survey of
49 economists. Ameren Missouri internal experts used this same set of data and
process to develop a range of interest rate assumptions for use in the 2014 IRP. The
high and low interest rate assumptions are based on the average of the 10 highest and
10 lowest forecasts from the survey. Additionally, the high and low forecasts for
Treasury rates are used as inputs to the calculation of high and low ranges for allowed
return on equity (ROE) using the same process as discussed in Chapter 2.

Table 9.10 Non-Resource Specific Uncertain Factor Ranges

Uncertain Factors m

Probability ->>

Muclear Fuel Price Varies By Year
Coal Price Varies By Year
Long Term Interest Rates 5.8% 6.7% 7. 6%
Return on Equity 11.0% 11.4% 11.8%
Probability -->>
Nuclear Incentives Mo Incentive $0.018/kKWh

Probability —>>

Energy Efficiency Load Impact

MAP 82% 100% 100%

RAP 91% 100% 109%
Demand Response Load Impact

MAP 21% 100% 286%

RAP 1% 100% 330%
Demand Side Management Cost

MAP T8% 100% 113%

RAP 82% 100% 131%

One of the candidates, nuclear tax incentives, was characterized by a 2-level range of
values, which were a low value (no incentives) and a high value. As a default, with a
50% probability, no nuclear tax incentives were included. As an alternative, with a 50%
probability, a nuclear tax incentive of $0.018/kWh up to $125 million per year was
included for the first eight years of operation for nuclear resources.
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9.6.2 Sensitivity Analysis Results?*

To conduct the sensitivity analysis, each of the 19 candidate resource plans was
analyzed using the varying value levels (low/base/high or default/alternative) for each of
the candidate independent uncertain factors, for the most likely scenario in the
probability tree (Scenario 8). An uncertainty-probability weighted result (PVRR) was
obtained for each plan for each relevant candidate uncertain factor. Finally, the results
of using a “non-base” value were compared to the results of using an integration/base
value for each plan for each candidate uncertain factor. The sensitivity analysis results
for all of the candidate independent uncertain factors (resource-specific and non-
resource specific) are presented in Appendix A.

The sensitivity analysis identified four critical independent uncertain factors: DSM
Impacts and Costs, Project Costs, Coal Prices and ROE/Interest Rates. Table 9.11
shows the change in PVRR ranking (i.e., number of positions the plan moved in the
ranking) for the four critical independent uncertain factors compared to the
integration/base value. Table 9.12 shows the change in PVRR ($) for the four critical
independent uncertain factors compared to the integration/base value.

Table 9.11 Critical Independent Uncertain Factors — Change in PVRR Ranking

Critical Independent Uncertain Factors

DSM Impacts Project Cost ROElInterest Rates

Prj Prj Prj Coal | Coal | Coal
DSM- Cost- |Cost-| Cost- | Price- | Price- | Price- | ROE- | ROE-
Plan Description Integration Low PWA | Low | High | PWA | Low | High | PWA | Low
0 1 0 0 0 0 0 0
0

A |CC-RAP 5 0 Mm M 0
B |Nuke2-RAP 12 0 0 0 0 (1 1 0 0 1 0 0
C |SC-RAP 3 Mm @ @ o 2 Mm | o 0 0 0 1 0
D |Pumped Hydro-RAP 10 0 (W] (2) 0 2 (3) 0 0 0 0 0 0
E |Wind-SC-RAP 8 0 o @ 0 () 1 0 0 0 0 1 0
F |CC-RAP EE only 9 3) @ 2 0 0 M | o 0 0 0 0 0
G |CC-MAP 1 0 0 0 0 0 0 0 0 0 0 0 0
H |Nuke-RAP-Balanced 11 0 0 (1) 0 (1) 0 0 0 0 0 0 0
I |CC-RAP-Balanced 7 0 0 (2) 0 1 (1) 0 0 0 0 1 0
J  |Nuke-MEEIA1-Balanced 15 0 0 1 0 0 0 0 0 2 0 0 0
K |CC-MEEIA1-Balanced 14 0 0 0 0 0 0 0 (1) 0 0 0 0
L |Wind-MEEIA1 19 0 0 0 0 (2) 0 0 (1) 0 0 0 0
M |CC-MAP-Labadie 17 0 0 0 0 1 0 0 0 (1 0 0 0
N |CC-MAP-Rush 13 0 0 0 0 0 (1) 0 1 (1) 0 0 0
O |Nuke2025-RAP-Labadie-Balanced 18 0 0 0 0 1 0 0 1 0 0 0 0
P |Nuke2025-RAP-Rush-Balanced 16 0 0 (1) 0 0 0 0 0 (1) 0 0 0
Q |Nuke-MAP-Balanced 6 3 4 1 0 (3) 4 0 0 0 0 0 0
R |CC-MAP-Balanced 2 2 4 1 0 0 2 0 0 0 0 0 0
$ |CC-MAP EE only 4 (M (1) 5 0 0 M | o 0 0 0 1) 0O

24 4 CSR 240-22.060(5); 4 CSR 240-22.060(7)(A); 4 CSR 240-22.060(7)(C)1A
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Table 9.12 Critical Independent Uncertain Factors — Change in PVRR ($)

Critical Independent Uncertain Factors

DSM Impacts PrOJect Cost | ROElInterest Rates |

Prj Coal | Coal | Coal
DSM- Cost- Cost- Cosl Price- | Price- | Price- | ROE- | ROE-
Plan Description Integration Low PWA Low | High | PWA | Low | High | PWA | Low

A |CCRAP 50642 | 129 349 (575) (735) 1,022 | (109) (3816) 2,729 | (12) (864) 743
B [Nuke2-RAP 60,778 | 129 (575) (1575) 2322 | (109) (3816) 2729 | (13) (974)

C [SCRAP 50579 | 129 349 (575) 23 (690) 968 | (109) (3816) 2729 | (12) (857) 742
D |Pumped Hydro-RAP 60,036 | 129 349 (575)| 27  (734) 1008 | (109) (3816) 2729 | (12) (887) 768
E |Wind-SC-RAP 50890 | 129 349 (575)| 32 (918) 1241 | (109) (3816) 2729 | (12) (905) 783
F |CC-RAP EE only 50041 | 62 156 (156) | 30  (816) 1115 | (100) (3.816) 2,720 | (12) (887) 767
G [CC-MAP 50266 | 242 588  (463)| 29  (735) 1022 | (109) (3816) 2729 | (12) (861) 745
H |Nuke-RAP-Balanced 60,331 | 129 349  (575)| 47 (1,133) 1607  (109) (3816) 2729 | (12) (926) 801
| |CC-RAP-Balanced 50888 | 120 349 (575)| 30  (817) 1119 | (109) (3.816) 2,720 | (12) (883) 764
J |Nuke-MEEIA1-Balanced 62597 | 0 0 0 | 56 (1,469) 2031 | (109) (3816) 2729 | (14) (1,011) 875
K |CC-MEEIA1-Balanced 62029 | 0 0 0 | 34 (1,088) 1432 (109) (3816) 2729 | (13) (962) 832
L |Wind-MEEIA1 66,021 | 0 0 0 |103 (4238) 5266 | (109) (3,816) 2729 | (22) (1,554) 1339
M |CC-MAP-Labadie 63654 | 242 588  (463) | 33 (1262) 1504 | (65) (2,194) 1547 | (13) (936) 804
N |CC-MAP-Rush 61433 | 242 588 (463) | 30 (934) 1236 (89) (2,954) 2062 | (12) (881) 762
O [Nuke2025-RAP-Labadie-Balanced| 64,702 | 129 349  (575) | 66 (1,856) 2514 | (65) (2,194) 1547 | (14) (1,018) 875
P [Nuke2025-RAP-Rush-Balanced 62035 | 129 349 (575)| 64 (1,608) 2250 @ (89) (2.954) 2062 | (13) (984) 852
Q |Nuke-MAP-Balanced 50846 | 242 588  (463)| 46 (1,052) 1514 | (109) (3816) 2,729 | (12) (901) 780
R |CC-MAP-Balanced 50512 | 242 588 (463)| 30  (817) 1,119 | (109) (3816) 2720 | (12) (880) 762
S |CC-MAP EE only 50582 | 161 358 0 | 29 (735) 1022 | (109) (3.816) 2729 | (12) (863) 747

DSM Impacts & Costs and Project Costs were selected as critical independent
uncertain factors because of the variety in the change in PVRR ranking. Coal price was
selected as a critical independent uncertain factor because of the high impact potential
on relative results of early retirement plans compared to other plans. ROE/Interest
Rates was selected as a critical independent uncertain factor as a degree of
conservatism since it was selected as a critical independent uncertain factor in previous
Ameren Missouri IRP’s and since it can significantly influence the results of different
levels of capital intensiveness between plans in combination with project cost
uncertainty.

These four critical independent uncertain factors were added as nodes to the scenario
probability tree that was developed in Chapter 2. The updated and expanded
probability tree is shown in Figure 9.11, with the four critical independent uncertainty
factors shown on the right-hand side.
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Figure 9.11 Final Probability Tree Including Sensitivity Analysis Results®

9.7 Risk Analysis®

The Risk Analysis consisted of running each of the candidate resource plans (i.e., pre-
analysis plans and Plans A-S) in Table 9.6 through each of the branches on the final
probability tree shown in Figure 9.11. The probability tree consisted of 1,215 different
branches. Each branch is the combination of different value levels among the fifteen
scenarios, themselves defined by combinations of the three critical dependent
uncertain factors (load growth, gas prices, and environmental regulations/carbon
policy), and the four critical independent uncertain factors (DSM cost together with DSM
load impacts, interest rates together with return on equity, project cost, and coal price).
Each branch therefore represents a unique combination of the critical uncertain factors.
Once all the combinations are calculated the sum of the individual branch probabilities
equals 100%.

5 4 CSR 240-22.060(6)
%6 4 CSR 240-22.060(6)
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9.7.1 Risk Analysis Results

As mentioned in Section 9.3, the conclusions of the pre-analysis were tested by
evaluating them under the full range of scenarios and critical uncertain factors used for
risk analysis. The pre-analysis PVRR results from the risk analysis are shown in Figure
9.12. Figure 9.12 shows that the PVRR results under risk analysis are consistent with
the initial findings for both Meramec and Keokuk and have therefore been appropriately
included in all alternative resource plans.

Figure 9.12 Probability Weighted PVRR Results: Pre-Analysis
PVRR 2015-2044 ($Million)

61,250

61,200 -

61,150 -

61,100 -

Probability Weighted PYRR

61,050 -

§1,000 -

B Meramec-15 B Meramec-22 on Coal B Meramec-22 NG B Keokuk

The PVRR results of the risk analysis of the 19 alternative resource plans are shown in
Figure 9.13. The levelized rate results for the risk analysis are shown in Figure 9.14. It
is important to consider both the PVRR and levelized rate impacts. The PVRR results
are lower for plans with RAP or MAP DSM compared to the other plans. In addition, the
plans with RAP or MAP exhibit lower levelized rates compared to the other plans. The
additional coal retirement plans (i.e., Plans M through P) exhibit much higher PVRR
results and much higher levelized rates compared to the other plans. Plan L (Wind-
MEEIA1) exhibits the highest PVRR and the second highest levelized rates. Results for
other performance measures can be found in Appendix A.
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Figure 9.13 Probability-Weighted PVRR Results: Alternative Resource Plans

Figure 9.14 Probability-Weighted Levelized Rates: Alternative Resource Plans
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If decision making were solely based on PVRR and levelized rate impacts, then the
analysis would be complete at this point. Since decision making is multi-dimensional,
Ameren Missouri created a scorecard that embodies its planning objectives to evaluate
the performance of alternative resource plans. With 19 alternative resource plans,
Ameren Missouri can take a closer look at the performance of the plans by evaluating
their relative strengths and weaknesses in meeting our planning objectives and whether
other factors may be important in the selection of the preferred resource plan. Chapter
10 — Strategy Selection includes the additional analysis and decision-making
considerations that lead to the selection of the Resource Acquisition Strategy.

9.8 Conclusions from Integration and Risk Analysis

Below are several conclusions from the integration and risk analysis.

e The risk analysis validates the Meramec Retirement Solution---conversion of
Meramec Units 1&2 to Natural Gas December 31, 2015 and Units 3&4 continue
on coal with retirement by December 31, 2022---is the solution for the candidate
alternative resource plans.

e The risk analysis validates the exclusion of the potential Keokuk expansion from
alternative resource plans.

e Inclusion of energy efficiency and demand response results in generally lower
costs and rates

e Combined cycle resources are an attractive option for near-term development
due to their competitive overall cost, relatively low capital cost and relatively short
lead time.

e Meeting all future resource needs with renewable resources (Plan L) results in
the highest PVRR and the second highest levelized rates.

e Plans with additional renewable resources beyond those included for RES
compliance are competitive from a cost standpoint.

¢ Nuclear generation remains a competitive resource for future baseload capacity.

e Early retirement of coal generation, even if replaced with cost-effective demand
side resources, results in significantly higher costs to customers and rates.
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9.9 Resource Plan Model

Ameren Missouri has used a modular approach to modeling for this IRP. Certain
challenges associated with the use of the MIDAS model — financial modeling limitations,
trouble-shooting difficulty, etc... — led us to reevaluate our modeling tools and approach.
Discussions in recent years with Ventyx, the vendor that licenses MIDAS, have
indicated that their long-term model plans do not include continued development of
MIDAS. After identifying and assessing the capabilities of other “off-the-shelf”
alternatives, Ameren Missouri elected to replace MIDAS for integration and risk analysis
with a combination of stand-alone models for 1) production costing, 2) market
settlements, 3) revenue requirements, and 4) financial statements. Items 2-4 on this list
are collectively referred to as the “Financial Model.” This approach permitted analysts
maximum flexibility, customization and trouble-shooting capabilities. It also lends itself
to greater transparency for stakeholders by limiting the use of proprietary third-party
software.

Ameren Missouri used a generation simulation model from Simtec, Inc., typically
referred to as RTSim (Real-Time Simulation) for production cost modeling.?” RTSim
provides a realistic simulation of an electric generating system for a period of a few days
to multiple years. According to Simtec’s marketing materials, RTSim finds higher
profitability, lower risk, “free market” transactions, maintenance schedules, emission
compliance strategies and fuel procurement schedules while maintaining reliable,
reasonable cost service to the traditional regulated market sector.

RTSim simulates hourly chronological dispatch of all system generating units, including
unit commitment logic that is consistent with the operational characteristics and
constraints of system resources. The model plans are based on a capacity planning
spreadsheet, which was used to determine the timing of new resources. The RTSim
model contains all unit operating variables required to simulate the units. These
variables include, but are not limited to, heat rates, fuel costs, variable operation and
maintenance costs, emission allowance costs, scheduled maintenance outages, and
forced and partial outage rates. The generation fleet is dispatched competitively against
market prices. The multi-area mode of the Ventyx Midas® model was used for the
creation of forward price curves as described in Chapter 2.

Ameren Missouri developed its own revenue requirements and financial model using
Microsoft Excel. This model incorporates the capacity position and RTSim outputs, as
well as other financial aspects regarding costs exterior to the direct operation of units
and other valuable information that is necessary to properly evaluate the economics of a

27 4 CSR 240-22.060(4)(H); EO-2014-0062 d
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resource portfolio. The financial module produces bottom-line financial statements to
evaluate profitability and earnings impacts along with revenue requirement and various
financial and credit metrics.

Figure 9.15 shows how the various assumptions are integrated into the financial model.

Figure 9.15 Resource Plan Model Framework?®

%8 4 CSR 240-22.060(4)(H)
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Future Plans for Modeling Tools*°

Ameren Missouri plans to continue to evaluate options for modeling tools for use in its
resource planning process. Having developed a modular approach to our modeling for
this IRP, we have the flexibility to evaluate models with varying degrees of capabilities
(production costing, market settlements, revenue requirements, and financial
statements) that can be used in place of, and/or in combination with, the current
modules. As a result, we expect that our modeling needs over time will be
characterized more by evolution rather than the deployment of a single integrated
solution. Our current modular approach was in large part an outcome of our evaluation
of solutions that are currently commercially available. For example, we were unable to
identify any available integrated solutions that produce full financial statements other
than MIDAS, which is no long being developed by Ventyx. Our current approach also
allows us to expand our review of production costing solutions beyond those used
primarily for long-term resource planning. We may be able to identify a production
costing solution that can be applied to long-term resource planning, fuel budgeting, and
possibly shorter-term trading support analysis.

We expect to continue our efforts to improve the efficiency, effectiveness and
transparency of our modeling tools into 2015. The nature and timing of any changes we
make will largely be a function of our assessment of the currently available options. As
we consider these options, we plan to share thoughts with other Missouri utilities and
with our stakeholder group. This may or may not provide opportunities to move to a
common modeling platform. Ameren Missouri will remain open to such an outcome
while ensuring that its own tools and processes are able to support our business needs
and objectives.

% E0-2014-0062 e
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9.10 Compliance References
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9. Integrated Resource Plan and Risk
Analysis
Highlights

¢ Ameren Missouri has developed a robust range of alternative resource plans that
reflect different combinations of energy efficiency, demand response, various
types of new renewable and conventional generation, and retirement of each of
its existing coal-fired generators.

¢ In addition to the scenario variables and modeling discussed in Chapter 2, two
critical independent uncertain factors have been included in the final probability
tree for risk analysis: coal prices and demand-side management (DSM) costs.

Ameren Missouri’s modeling and risk analysis consisted of a number of major steps:

1. ldentification of alternative resource plan attributes. These attributes
represent the various resource options used to construct and define alternative
resource plans — demand side resources, new renewable and non-renewable
supply side resources, and retirement of existing supply side resources.

2. Development of the baseline capacity position, which reflects forecasted peak
demand, reserve requirements and existing resources.

3. Development of planning objectives to guide the development of alternative
resource plans.

4. Development of the alternative resource plans. The alternative resource plans
were developed using the plan attributes identified in step 1, the base capacity
position developed in step 2, and the planning objectives identified in step 3.

5. Identification and screening of candidate uncertain factors, which are key
variables that can influence the performance of alternative resource plans.

6. Sensitivity analysis and selection of critical uncertain factors, which are key
variables that are determined to have a significant impact on the performance of
alternative resource plans.

7. Risk analysis of alternative resource plans, which is used to evaluate the
performance of alternative resource plans under combinations of the scenarios
discussed in Chapter 2 and the critical uncertain factors identified in step 6.
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This chapter describes these various steps and the results and conclusions of our
integration and risk analysis.

9.1 Alternative Resource Plan Attributes’

Development of alternative resource plans includes considering various combinations of
demand-side and supply-side resources to meet future capacity needs. However,
alternative resource plans may also include elements or attributes that serve the other
planning objectives described in Section 9.3. Including these elements can significantly
affect the capacity position that needs to be considered when developing alternative
resource plans. Figure 9.1 includes the attributes considered during the development of
resource plans. As has been mentioned, a pre-analysis was used to determine which
Meramec and Keokuk options would be included in all alternative resource plans.

Figure 9.1 Attributes of Alternative Resource Plans

Retirements (End of Year) Energy Efficiency
- Meramec Retired 2022/2020 - Maximum Achievable Potential (MAP)
- Sioux Retired 2033 - Reallistic Achievable Potential (RAP)
- Labadie 2 Units Retired 2036/2024 - Missouri Energy Efficiency Investment
- Labadie 2 Units Retired 2042/2024 Act (MEEIA) Cycle 2 Only
- Rush Island Retired 2045/2024
Demand Response
- MAP
New Supply-Side Types - RAP
- Combined Cycle (Nat. Gas) - None
- Simple Cycle (Nat. Gas)
- Nuclear _ Renewable Portfolios
: gglrgfed AL e - Missouri Renewable Energy Standard
. o o (RES)
- Wind with Simple Cycle - RES Plus

9.2 Capacity Position

To determine the timing and need for resources Ameren Missouri first developed its
baseline capacity position including:

¢ Existing plant capabilities based on Ameren Missouri’s annual generating unit
rating update (i.e., July 2017 planned ratings)

e Existing obligations for capacity purchases and sales

e Peak demand forecast, as described in Chapter 3

' 4 CSR 240-22.060(1); 4 CSR 240-22.060(3)
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e Planning reserve margin (PRM) requirement, based on MISO’s Planning Year
2017 Loss of Load Expectation (LOLE) Study Report (November 2016). Table
9.1 shows the MISO System PRM from 2018 through 2026. The long-range
PRM was assumed to continue at 15.7% through the remainder of the planning
horizon.

Table 9.1 MISO System Planning Reserve Margins 2015 through 2023

Year 2018 2019 2020 2021 2022 2023 2024 2025 2026

PRM Installed Capacity 15.6% 15.3% 15.4% 15.5% 15.5% 15.6% 15.6% 15.7% 15.7%

Figure 9.2 shows Ameren Missouri’s net capacity position with no new major generating
resources. The chart shows the system capacity, customer needs (including the MISO
reserve requirement), and capacity above/below the MISO requirement (i.e., long/short
position). The customer needs include peak load reductions due to RAP energy
efficiency and demand response. The system capacity includes the capacity benefit of
the RES Compliance portfolio.

Figure 9.2 Net Capacity Position — No New Resources (Baseline)

Retirements

Ameren Missouri is considering retirement of some or all of its six older gas- and oil-
fired CTG units — Fairgrounds, Kirksville, Meramec CTG-1, Meramec CTG-2, Mexico,
Moberly, and Moreau — with a total net capacity of 324 MW, over the next 20 years.
Chapter 4 - Table 4.3 provides a summary of the planned CTG retirements. The CTG
retirements were included in all alternative resource plans.

Coal energy center retirements were also included in the capacity planning process.
Sioux retirement by December 31, 2033, was common in all resource plans, based on
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prior analysis of Ameren Missouri’s coal power plant life expectancy by Black and
Veatch. Two different Meramec retirement options were considered: 1) retirement by
December 31, 2020, and 2) retirement by December 31, 2022. While the retirement
dates for two units at Labadie and Rush Island, as determined by the Black and Veatch
life expectancy study, are beyond the 20-year planning horizon, we have evaluated
potential early retirements for both energy centers - by December 31, 2024. The
alternative retirement dates for Labadie and Rush Island were based on the ability to
avoid significant costs associated with environmental regulations; the potential for an
explicit price on carbon starting in 2025, included in the scenarios described in Chapter
2, was the primary driver for the alternate retirement date. Labadie retirement by the
end of 2024 coupled with Meramec retirement by the end of 2020 was also evaluated in
an alternative resource plan.?

DSM Portfolios

DSM portfolios were included in capacity planning separately as energy efficiency and
demand response. Energy efficiency (EE) and demand response (DR) programs not
only reduce the peak demand but also reduce reserve requirements associated with
those demand reductions. The following combinations of DSM portfolios were
evaluated: 1) RAP EE and DR, 2) RAP EE Only, 3) RAP DR Only, 4) MAP EE and DR,
5) MAP EE Only, 6) MAP DR Only, and 7) No DSM after MEEIA Cycle 2. The No DSM
portfolio reflects completion of Ameren Missouri’s current three-year program cycle with
no further energy efficiency or demand response during the planning horizon.

Renewable Portfolios®

Compliance with Missouri’'s Renewable Energy Standard (RES) was updated to reflect
current assumptions, including baseline revenue requirements, and an updated 10 year
forward looking model which calculates the impact of a 1% rate cap.

Ameren Missouri performed its RES compliance analysis with the 2017 IRP RES
Compliance Filing Model (model). The model is designed to calculate the retail rate
impact, as required by the Commission’s RES rules.* This model determines the
quantity of renewable energy needed to meet both the overall RES portfolio standard
and the solar portfolio standard “carve-out” absent any rate impact constraints. The
model then determines the amount of renewable energy, both solar and non-solar that
can be built without exceeding an average 1% revenue requirement increase over a
ten-year period. Ameren Missouri’'s expected renewable energy credit (REC) position is
presented in Figure 9.3.

2 EO-2017-0073 1.E
¥ EO-2017-0073 1.N
* 4 CSR 240-20.100(5)
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Figure 9.3 Ameren Missouri’s RES REC Positions
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Figure 9.3 shows that Ameren Missouri expects to meet the overall REC requirement
until 2021 with a combination of banked RECs, renewable generation and purchased
RECs. Starting in 2021, Ameren Missouri will be able to fully meet the overall standard
using RECs generated by its existing qualifying resources and additional wind
resources.

Table 9.2 shows the amounts of wind and solar resources needed. The RES
compliance portfolio established by the model is used for alternative resource plans and
reflects wind resource additions that take advantage of Production Tax Credits, allowing
full compliance with the Renewable Energy Standard while remaining under the one
percent rate cap limitation. Appendix A shows the amounts of wind, and solar
resources needed in Term 1 (2018-2027) and Term 2 (2028-2037).

When developing the RES compliance investment needs, consideration was given to
the potential difference between RAP DSM investment vs MAP DSM investment. After
modeling both, the difference in the level of renewable generation added was
determined to be insignificant. Specifically, the difference was 3 MW of investment in
solar and 28 MW’s of wind investment for the entire 20 year term of the IRP. Therefore

2017 Integrated Resource Plan Page 5
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to provide a level comparison between plans with regard to RES compliance all
portfolios are accompanied by the same level of renewable investment when evaluating
alternative resource plans.

In addition to the RES Compliance portfolio, we also included a “RES Plus” portfolio to
evaluate the cost of additional solar resources. The economics of solar resources may
improve over time if trends toward lower cost continue while power market prices
increase.

Table 9.2 shows the timing of new resources for renewables included in the alternative
resource plans.

Table 9.2 Alternative Resource Plans - Renewable Portfolios

Nameplate Capacity (MW)

Renewable Additions

RES Wind | 0| 0| 0 /70 0/ 0/, 0|0/ 0| 0|0|O0/O0|0|O0 0|O0|O0O 0O
Compliance| solar | 0 | 0| 0 0|25, 0| 0 1|0, 0|0|0|0/ 0/ /0|0|0| 0|0]|oO0
Wind | O| 0|0 /70 0, 0/, 0|0/ 0| 0|0|O0/O0O|O0|O0 O0|O0|O0O 0|0

RES Plus
Solar | 0| 0| O|O|25| 00|25, 0|5 ,0|0/0/,0|0|0/0|0/|0]|0

Non-renewable Supply-side Resources

Non-renewable supply-side resource types were added last in the capacity planning
process. If the capacity shortfall in a given year met or exceeded the build threshold,
then supply side resources would be added to eliminate the shortfall. The build
threshold was determined to be 300 MW (based on half the size of a combined cycle)
regardless of the type of supply side resource under consideration. The full rated
capacity and the build thresholds for each supply side type are shown in Table 9.3.
Ameren Missouri has assumed reliance on short-term capacity purchases to cover
shortfalls that are less than the build threshold and has assumed that any long capacity
position would be sold into the market. The earliest in-service for each supply-side
resource is also shown in Table 9.3. The in-service date constraints represent the
expectations for construction lead time as well as the commercial availability of each
technology.

Table 9.3 Build Threshold for Supply Side Types

Supply Side Type Capacity (MW) | Build Threshold (MW) | Earliest Year In-Service
CC-Natural Gas 600 300 2022
SC-Natural Gas 704 300 2022

Nuclear 1100 300 2027

Pumped Hydro 600 300 2024

Solar 1000 300 2019

Wind and Simple Cycle 664 300 2022
Page 6 2017 Integrated Resource Plan
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The remaining net capacity position was modeled in the financial model as capacity
purchases and sales priced at the avoided capacity costs as discussed in Chapter 2.
The capacity purchases and sales were also adjusted for the various peak demand
forecasts associated with each of the 15 scenarios and DSM impacts.

Figure 9.4 below summarizes the LCOE for all resources evaluated in the alternative
resource plans.

Figure 9.4 Levelized Cost of Energy — All Resources®

9.3 Planning Objectives

The fundamental objective of Missouri’s electric resource planning process is to provide
energy to its customers in a safe, reliable and efficient way, at just and reasonable rates
while being in compliance with all legal mandates, and in a manner that serves the
public interest and is consistent with state energy and environmental policies.® Ameren
Missouri considers several factors, or planning objectives, that must be considered in
meeting the fundamental objective. Planning objectives provide a guide to the decision
making process while ensuring the resource planning process is consistent with
business planning and strategic initiatives.

Five planning objectives were used in the development of alternative resource plans:
Environmental/Renewable/Resource  Diversity,  Financial/Regulatory, = Customer

° 4 CSR 240-22.010(2)(A)
5 4 CSR 240-22.010(2)
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Satisfaction, Economic Development, and Cost. These planning objectives, which are
the same as those discussed in Ameren Missouri’s 2011 and 2014 IRPs, were selected
by Ameren Missouri decision makers and are discussed below:’

Environmental/Renewable/Resource Diversity

Ameren Missouri has relied for many years on a portfolio that consists, in large part, of
large, efficient coal-fired generators. Current and potential future environmental
regulations may have a significant impact on Ameren Missouri’s coal-fired fleet and its
selection of future generation resources. Ameren Missouri seeks to transition its
generation portfolio to one that is cleaner and more diverse in a responsible fashion. To
test various options for advancing this transition, alternative resource plans were
developed to include MAP or RAP energy efficiency, renewables in addition to those
required for RES compliance, new gas-fired generation, new nuclear generation,
storage resources, early coal retirements, and additional reductions in CO, emissions.

Financial/Regulatory

The continued financial health of Ameren Missouri is crucial as it will need access to
large amounts of capital for complying with renewable energy standards and
environmental regulations, investing in new supply side resources, and funding
continued energy efficiency programs while maintaining or improving safety, reliability,
and customers’ ability to control their energy use and costs. While making its
investment decisions, it is important for Ameren Missouri to consider factors that may
influence its access to capital markets. This includes measures of cash flow,
profitability, and creditworthiness as well as assessment of risks associated with
investment management and recovery.®

Customer Satisfaction

While there are many factors that can influence customer satisfaction, there are several
that can be significantly affected by resource decisions. Ameren Missouri has focused
on levelized annual rates, inclusion of energy efficiency and demand response
programs, inclusion of new clean energy resources, and significant reductions in CO;
emissions to assess relative customer satisfaction expectations.®

Economic Development

Ameren Missouri assesses the relative economic development potential of alternative
resource plans in terms of job growth opportunities associated with its resource
investment decisions. Plans were rated on a relative scale based on direct jobs (FTE-

4 CSR 240-22.010(2)(C)
® 4 CSR 240-22.060(2)(A)6
% 4 CSR 240-22.060(2)(A)4
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years) including both construction and operation.10 We have assumed that second and
third level economic impacts would not significantly affect the relative economic
development potential of alternative resource plans, and therefore, have not included
such impacts in our assessment.

Cost

Ameren Missouri is mindful of the impact that its future resource choices will have on its
customers’ rate and bills. Maintaining reasonable costs while meeting its other planning
objectives is of utmost importance to Ameren Missouri. Cost alone does not and should
not dictate resource choices, but it is a very important factor in making resource
decisions. Therefore, minimization of present value of revenue requirements was used
as the primary selection criterion."

9.4 Determination of Alternative Resource Plans'?

Eighteen alternative resource plans were developed to incorporate different
combinations of demand-side and supply side resource options, seek to fulfill Ameren
Missouri’s planning objectives, and answer key questions, including the following:

e Does inclusion of Energy Efficiency/Demand Response reduce overall customer
costs?

e What level of DSM, RAP or MAP, results in lower costs?

e s early retirement of Rush Island Energy Center cost effective?

e Is early retirement of Labadie Energy Center cost effective?

e Is early retirement of Meramec Energy Center cost effective?

¢ s it cost effective to advance retirement of Meramec Energy Center coupled with
advancing another energy center retirement, if necessary, such that Ameren
Missouri is not more than 10% long in net capacity?

e What are the benefits of including renewables beyond those needed for RES
compliance?

e What is the impact of pursuing only new renewables?

e How would our plans and customer costs be affected if DSM cost recovery and
incentive needs are not met?

e How do various supply side resource options compare?

e What is the impact of reducing CO, emissions further?

Table 9.4 provides a summary of the alternative resource plans.

%4 CSR 240-22.060(2)(A)7
" 4 CSR 240-22.060(2)(A)1; 4 CSR 240-22.010(2)(B)
12 4 CSR 240-22.060(3)
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Table 9.4 Alternative Resource Plans®

Energy Demand

Plan Name o Renewables Mew Supply Side Coal Retirements
Efficiency Response
A-RAP RAP RAP RES Plus - Base
B-RAP EE only RAP - RES Plus - Base
C-RAP DR only - RAP RES Plus 2CCsin 2037 Base
D-MAFP MAFP MAP RES Plus - Base
E-MAP EE anly MAP - RES Plus - Base
F-MAP DR only - MAP RES Plus CCin 2037 Base
CCin 2034
G-No DSM-CC - - RES Plus ) Base
2 CCsin 2037
25Csin 2034
H-No DSM-5C - - RES Plus ) Base
2CCsin 2037
Pumped Hydro in 2034
I-No DSM-Pumped Storage - - RES Plus i Base
2 CCsin 2037
Nuclear in 2034
J1-Mo DSM-Muclear - - RES Plus i Base
CCin 2037
Wind in 2031-2034 {2000 MW total)
K-No DSM-Wind&SC - - RES Plus SCin 2034 Base
2 CCsim 2037
L-Mo DSM-Solar - - RES Plus  Solarin 2031-2037 (4000 MW total) Base
M-Rush Island Retired 2024 RAP RAP RES Plus CCin 2037 Rush Island 12/31/2024
N-Labadie Retired 2024 RAP RAP RES Plus CCin 2034 Labadie 12/31/2024
. . Meramec 12/31/2020
0O-Meramec 2020-Labadie 2024 RAP RAP RES Plus CCin 2034 i
Labadie 12/31/2024
P-Meramec Retired 2020 RAP RAP RES Plus - Meramec 12/31/2020
C-RES Compliance only RAP RAP RES - Base
R-RAP-35% CO2 Reduction RAP RAP RES Plus - Base

Does inclusion of Energy Efficiency/Demand Response reduce overall customer
costs?

Plans A and D include both EE and DR at RAP and MAP levels, respectively. Plans B
and E differ from plans A and D, respectively, only in that they do not include DR, while
plans C and F differ from plans A and D, respectively, only in that they do not include
EE programs. Therefore, these plans can be compared to assess the impact on cost
and other performance measures due to inclusion of EE or DR at either the RAP or
MAP level.

What level of DSM, RAP or MAP, results in lower costs?

Plans with the same attributes except for the level of energy efficiency and/or demand
response resources have been evaluated and provide a comparison for the DSM
portfolios as described above.

¥ 4 CSR 240-22.010(2)(A); 4 CSR 240-22.060(3); 4 CSR 240-22.060(3)(A)1 through 8; 4 CSR 240-
22.060(3)(B); 4 CSR 240-22.060(3)(C)1; 4 CSR 240-22.060(3)(C)2; 4 CSR 240-22.060(3)(C)3

* Ameren Missouri added demand response programs to the alternative resource plans starting in 2019
and not only in years where there was a need to reduce peak demand due to shortfalls in Ameren
Missouri's planning capacity reserve margins; 4 CSR 240-22.060(3)(A)7
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Is early retirement of Rush Island Energy Center cost effective?
Plan M evaluates the cost effectiveness of early retirement of Rush Island Energy
Center.”

Is early retirement of Labadie Energy Center cost effective?
Plan N evaluates the cost effectiveness of early retirement of Labadie Energy Center.'

Is early retirement of Meramec Energy Center cost effective?
Plan P evaluates the cost effectiveness of early retirement of Meramec Energy
Center."”

Is it cost effective to advance retirement of Meramec Energy Center coupled with
advancing another energy center retirement, if necessary, such that Ameren
Missouri is not more than 10% long in net capacity??

Plan O evaluates the cost effectiveness of early retirements of Meramec and Labadie
Energy Centers."®

What are the benefits of including renewables beyond those needed for RES
compliance?

To assess the relative benefits of including additional renewable resources, several
alternative resource plans were developed that exceed the level of renewable
investment indicated by the RES compliance model (alternative resource plans except
for plan Q). Plans A and Q can be compared to assess the costs/benefits of additional
renewables. Also included are resource plans K and L that feature wind and solar,
respectively, as a major supply side resource.

What is the impact of pursuing only new renewables?
Plan L is the all renewables alternative resource plan without DSM beyond MEEIA
Cycle 2."

How do various supply-side resource options compare?
The relative performance of the new supply-side resources can be determined by
comparing Plans G through L.

154 CSR 240-22.060(3)(A)7
'° 4 CSR 240-22.060(3)(A)7
"7 4 CSR 240-22.060(3)(A)7
'8 4 CSR 240-22.060(3)(A)7; EO-2017-0073 1.E
'9 4 CSR 240-22.060(3)(A)2
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How would our plans and customer costs be affected if DSM cost recovery and
incentive needs are not met?

Plans G through L also evaluate the impact if DSM cost recovery and incentive
requirements are not met.

What is the impact of reducing CO, emissions further?
Plan R is constructed with the same plan attributes as plan A, but has reduced coal
generation such that CO; emissions are at least 35% below 2005 emissions by 2030.

The type, size, and timing of resource additions/retirements for the alternative resource
plans (i.e., Plans A-R) are provided in Appendix A and also in the electronic
workpapers.20

Integration, sensitivity and risk analyses for the evaluation of alternative resource plans
were done assuming that rates would be adjusted annually for the 20-year planning
horizon and 10 additional years for end effects, and by treating both supply-side and
demand-side resources on an equivalent basis. Integration analysis was performed on
the most likely scenario of the probability tree (Scenario 13) as explained in Chapter 2.
Integration analysis present value of revenue requirements (PVRR) results are shown
below in Figure 9.5. Results for the remaining performance measures for integration
analysis are provided in the workpapers.?'

Figure 9.5 Integration PVRR Results

2% None of the alternative resource plans analyzed include any load-building programs
4 CSR 240-22.060(3)(B); 4 CSR 240-22.080(2)(D); 4 CSR 240-22.060(3)(D)
1 4 CSR 240-22.060(4)
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It should be noted that all costs and benefits in all analyses were expressed in nominal
dollars, and Ameren Missouri’s current discount rate of 5.95% was used for present
worth and levelization calculations. Also, in all integration, sensitivity, and risk analyses,
it was assumed that rates are adjusted annually (i.e., no regulatory lag).??

9.5 Sensitivity Analysis

Sensitivity analysis involves determining which of the candidate independent uncertain
factors are critical independent uncertain factors. Once identified in this step, critical
uncertain factors were added to the scenario probability tree discussed in Chapter 2.

9.5.1 Uncertain Factors?

Ameren Missouri developed a list of uncertain factors to determine which factors are
critical to resource plan performance. Table 9.5 contains the list as well as information
about the screening process.

Table 9.5 Uncertain Factor Screening

Included in Final

Uncertain Factor Candidates? | Critical? Probability Tree?
Load Growth ok --
Carbon Policy o --
Fuel Prices
Coal
Natural Gas ** -
Nuclear

Project Cost (includes
transmission interconnection
costs)

Project Schedule
Purchased Power
Emissions Prices

SO,
NOX
C02 *% -

Forced Outage Rate
DSM Cost Only

22 4 CSR 240-22.060(2)(B)
% 4 CSR 240-22.040(5); 4 CSR 240-22.040(5) (B) through (F); EO-2017-0073 1.A(1)-(3)
4 CSR 240-22.060(5); 4 CSR 240-22.060(5) (A) through (M)
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. . o, Included in Final
? ?

Uncertain Factor Candidates? | Critical? Probability Tree?
DSM Load Impacts&Costs o o
Foreseeable Emerging EE
Technologies B B
Foreseeable Distributed
Generation p B v
Foreseeable Energy
Storage Technologies
Fixed and Variable O&M
Return on Equity € €
Interest Rates e e

** Included in the scenario probability tree
-- Not tested in sensitivity analysis

o DSM impacts and costs combined. Costs not the same costs as in “DSM Cost Only” sensitivity.
[ Included as part of DSM load impacts and costs sensitivity
Y Included as part of load forecast sensitivity
€ Return on Equity and Long-term Interest rates were combined

Chapter 2 describes how three of the candidate uncertain factors were determined to be

critical dependent uncertain factors, which defined the fifteen scenarios.

The three

critical dependent uncertain factors are: load growth, market effects of environmental
Energy and capacity prices are an output of the
scenarios and reflect a range of uncertainty consistent with the scenario definitions.

policy, and natural gas prices.

A review of these candidates prior to the sensitivity analysis determined several could
be eliminated without conducting quantitative analysis.

Nuclear Fuel Prices — Our 2011 and 2014 IRP analyses concluded that nuclear
fuel prices were not critical to the relative performance of the alternative resource
plans; the same conclusion is expected to be obtained should high/low nuclear
prices be included in the sensitivity analysis, particularly given the significant
increase in our assumption for nuclear capital costs.
Purchased Power — Purchased power is excluded since Ameren Missouri is a
member of MISO and Ameren Missouri has employed planning criteria that
minimize our dependence on the market.
SO, and NOx Emissions Prices — SO, and NOx Emissions Prices were excluded
as candidates because of the expectation for very low prices as a result of
current and expected environmental regulations.

Page 14
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There are two pairs of candidate independent uncertain factors that are highly
correlated:

¢ Interest Rates and Return on Equity

e DSM Load Impacts and Costs

Including all the possible permutations of high/base/low would geometrically increase
the size of the analysis, with some combinations being much less meaningful and less
probable. Since the expectation is that these factors are highly correlated, we have
made the simplifying assumption that the individual probability nodes for each pair be
combined into a single probability node reflecting the high value for both, base value for
both, and low value for both without explicitly considering the less likely and less
meaningful joint probabilities.

In addition to including DSM load impacts and costs, Ameren Missouri also analyzed
only DSM costs changing in high and low scenarios while the load impacts remain the
same. It is important to note that the high and low case costs in the “DSM Cost Only”
candidate uncertain factor are different than the high and low case costs in the “DSM
Load Impacts and Costs” candidate factor. More detail on the DSM sensitivities can be
found in Chapter 8.

Uncertain Factor Ranges®

We use the sensitivity analysis to examine whether or not candidate independent
uncertain factors have a significant impact on the performance of alternative resource
plans, as measured by their impact on PVRR.

The candidate uncertain factors are characterized by a 3-level range of values for this
analysis; those 3 levels being low, base, and high values.

Unless the meaning of low, base, and high are treated in a standardized manner, the
probability of occurrence for the value used for “low” for one uncertain factor could be
significantly different than the probability of occurrence for the value used for “low” for
other uncertain factors. Thus, for all of the uncertain factors, Ameren Missouri
standardized the meaning of low to be the value found at the 5™ percentile of a
probability distribution of values for an uncertain factor, the value at the 50" percentile
to be the base value, and the value at the 95™ percentile to be the high value. The
probability distribution for each candidate uncertain factor was inferred from a series of
estimated values produced by subject matter experts for each uncertain factor.

24 4 CSR 240-22.060(7)(C)1A; 4 CSR 240-22.060(7)(C)1B
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For the maijority of candidate uncertain factors, probability distributions were used to
obtain the values for low, base, and high. This process began with subject matter
experts providing/revising estimates of (A) an expected value, (B) estimates of
deviations from that expected value, and (C) the probabilities of those deviations from
the expected value. That information was used to create the probability distribution
collectively implied by that data. Values at the 5™, 50", and 95" percentiles of those
implied probability distributions were then obtained for use as the values for low, base,
and high for the various candidate independent uncertain factors. Appendix A contains
the standard value, estimated deviation and probabilities for project costs, project
schedule, fixed operations & maintenance (FOM), variable operations & maintenance
(VOM), equivalent forced outage rate (EFOR), environmental capital expenditures, and
transmission-retirement expenditures.

Example

The expected value for total project cost including transmission interconnection costs for
the greenfield Combined Cycle option is $1,282/kW-year (2016$). Project cost and
some other candidate uncertain factors are characterized by differing standard values
among various supply-side types, while standard values for some other candidate
uncertain factors are not uniquely correlated to each supply side type. For example the
Long Term Interest Rates uncertain factor does not differ depending on the supply-side
type; it is the same across all supply-side types.

The subject matter experts, in this example, members of Table 9.6
Ameren Missouri’s generation organization, provided
estimates of deviations from the standard value as well Uncertainty Distribution

as the probabilities of those deviations. An example of Deviation Probability
that initial uncertainty distribution is shown in Table 9. -10% 20%

9.6. In this example, the first of these estimates for 0% 50%
project cost deviations was a -10% deviation from the ;g:f fg:f

expected value with a 20% probability of occurring.
These deviation estimates provide sufficient information to derive continuous probability
distributions from which the low/base/high values can be derived.

The process of developing the probability distributions involved using Crystal Ball
software. This software, when provided with a series of observations like these
deviation estimates, can determine the probability distribution implied by the set of
estimates. An example of the result of analyzing deviation estimates using Crystal Ball
is shown in Figure 9.6. From this distribution, the deviation values for the low, base,
and high values (.84, 1.03, 1.25) are obtained at the respective percentiles in Figure
9.6. By multiplying these values by the expected value $1,282/kW-year, we estimate

Page 16 2017 Integrated Resource Plan
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the costs at the 5", 50", and 95" percentiles; e.g., the low value at the 5" percentile
would be:
.84 x 1,282 =$1,077

Figure 9.6 Example of Probability Distribution---CC Project Cost

Figure 9.7 shows the resulting range of project costs, which also include interconnection
costs estimates, for each new supply-side resource. For most of the technologies
shown in Figure 9.7, base values found at 50" percentile were very close to their
expected values. For the nuclear technology, however, the base value inferred from the
probability distribution was 27% higher than the expected value- $7,545/kW vs
$6,134/kW.

Figure 9.7 Resource-Specific Project Cost Ranges ($/kW)
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Table 9.7 shows the uncertain factor ranges for the various candidate uncertain factors.
It should be noted that, for the project schedule uncertainty, as the number of years in a
project schedule change, the distribution of the cash flows was also updated to be
consistent with those changes.

Table 9.7 Resource-Specific Uncertain Factor Ranges

Uncertain cC SC Pumped Regional
Factor Value |Probability [ (Nat. Gas) (Nat Gas) Hydro Wind

Project Cost Low 10% $1,077 $1466 | $3,987 | $1,714 | $1,689 | $1,654
($/kW) Base 80% $1,320 $709 $1663 | $7,790 | $1.863 | $1917 | $1,877
2016 $ High 10% $1,603 $800 $1,861 | $13679 | $1993 | $2,114 | $2,070

Project Schedule | 9% 10% 27 27 55 68 9 36 36
(Months) Base 80% 36 36 73 91 12 48 48
High 10% 48 48 95 119 16 63 63
Fixed O&M Low 10% $6.71 $6.57 $2.98 | $12560 | $1329 | $21.89 | $21.89
($/kW-yr) Base 80% $8.11 $7.93 $360 | $154.37 | $16.04 | $2642 | $26.42
2016 $ High 10% $10.18 $9.92 $449 | $190.41 | $2011 | $33.12 | $33.12
Variable O&M Low 10% $1.61 $6.64 $2.95 $1.86 $0.00 $0.00 $0.00
($/MWh) Base 80% $4.18 $7.91 $3.71 $2.31 $0.00 $0.00 $0.00
2016 $ High 10% $6.75 $9.18 $4.66 $2.91 $0.00 $0.00 $0.00
EFOR Low 10% 1% 0% 0% 1% - - -
(%) Base 80% 2% 5% 5% 2% - - -
High 10% 5% 10% 10% 3% - - -

* Ameren Missouri used a declining cost curve for solar, but the same multipliers were applied
to estimate low and high project costs.
- Assumed capacity factor for solar and wind resources include effects of FOR.

Table 9.8 contains the non-resource specific uncertain factor ranges analyzed.

As discussed in Chapter 2, long-range interest rate assumptions are based on the
December 1, 2016, semi-annual Blue Chip Financial Forecast, a consensus survey of
49 economists. Ameren Missouri internal experts used this same set of data and
process to develop a range of interest rate assumptions for use in the 2017 IRP. The
high and low interest rate assumptions are based on the average of the 10 highest and
10 lowest forecasts from the survey. Additionally, the high and low forecasts for
Treasury rates are used as inputs to the calculation of high and low ranges for allowed
return on equity (ROE) using the same process as discussed in Chapter 2.
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Table 9.8 Non-Resource Specific Uncertain Factor Ranges

Uncertain Factors Base m

Probability ->>

Coal Price Varies By Year

Long Term Interest Rates 5.3% 6.0% 6.7%
Return on Equity 10.3% 10.6% 10.9%

DSM Load Impact and Cost
MAP - EE Load Impact 82% 100% 111%
MAP - EE Cost 84% 100% 117%
RAP - EE Load Impact 82% 100% 111%
RAP - EE Cost 84% 100% 118%
MAP - DR Load Impact 81% 100% 108%
MAP -DR Cost  119% 100% 111%
RAP - DR Load Impact 81% 100% 108%
RAP -DRCost  119% 100% 111%

DSM Cost Only
MAP - EE Cost 80% 100% 135%
RAP - EE Cost 80% 100% 135%
MAP - DR Cost 85% 100% 125%
RAP - DR Cost 85% 100% 125%

Note that the DSM Load Impact and Cost uncertain factor includes higher costs for the
DR low load impacts, because when items such as avoided costs are varied, the
program mix changes as the cost effectiveness changes, and more expensive programs
fill the gap. Chapter 8 includes details on how low and high ranges were obtained for
DSM portfolios.

9.5.2 Sensitivity Analysis Results®

To conduct the sensitivity analysis, each of the 18 candidate resource plans was
analyzed using the varying value levels (low/base/high) for each of the candidate
independent uncertain factors, for the most likely scenario in the probability tree
(Scenario 13). An uncertainty-probability weighted result for PVRR was obtained for
each plan for each relevant candidate uncertain factor. Finally, the results of using a
“non-base” value were compared to the results of using an integration/base value for
each plan for each candidate uncertain factor. The sensitivity analysis results for all of

25 4 CSR 240-22.060(5); 4 CSR 240-22.060(7)(A); 4 CSR 240-22.060(7)(C)1A
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the candidate independent uncertain factors (resource-specific and non-resource
specific) are presented in Appendix A.

The sensitivity analysis identified two critical independent uncertain factors: DSM Cost
Only and Coal Prices. Table 9.9 shows the change in PVRR ranking (i.e., number of
positions the plan moved in the ranking) for the two critical independent uncertain
factors compared to the integration/base value.

Table 9.9 Critical Independent Uncertain Factors — Change in PVRR Ranking

Integration DSM Cost Only Coal Price
Ranking | PWA Low High | PWA Low High

A-RAP 3 0 1 0 0 0 0
B-RAP EE only 7 0 0 -1 0 0 0
C-RAP DR only 12 0 0 0 0 0 0
D-MAP 1 0 0 0 0 0 0
E-MAP EE only 5 0 -3 2 0 -1 1
F-MAP DR only 11 0 0 0 0 0 0
G-No DSM-CC 14 0 0 0 0 0 0
H-No DSM-SC 13 0 0 0 0 0 0
I-No DSM-Pumped Storage 16 0 0 0 0 0 0
J-No DSM-Nuclear 18 0 0 0 0 0 0
K-No DSM-Wind&SC 17 0 0 0 0 0 0
L-No DSM-Solar 15 0 0 0 0 0 0
M-Rush Island Retired 2024 8 0 0 0 0 0 0
N-Labadie Retired 2024 9 0 0 0 0 0 0
O-Meramec 2020-Labadie 2024 10 0 0 0 0 0 0
P-Meramec Retired 2020 4 0 1 0 0 1 1
Q-RES Compliance only 2 0 1 0 0 0 0
R-RAP-35% CO2 Reduction 6 0 0 -1 0 0 -2
Page 20 2017 Integrated Resource Plan
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Table 9.10 shows the change in PVRR ($) for the two critical independent uncertain
factors compared to the integration/base values.

Table 9.10 Critical Independent Uncertain Factors — Change in PVRR (Million $)

Integration DSM Cost Only Coal Price
Plan PVRR PWA Low High | PWA Low High

A-RAP 55,037 25 -336 589 -51 -1,878 1,364
B-RAP EE only 55,374 21 -281 493 -51 -1,878 1,364
C-RAP DR only 58,041 4 -55 96 -51 -1,878 1,364
D-MAP 54,398 46 -609 1,068 | -51 -1,878 1,364
E-MAP EE only 55,083 39 -517 904 -51 -1,878 1,364
F-MAP DR only 57,485 7 -92 164 -51 -1,878 1,364
G-No DSM-CC 58,614 0 0 0 -51 -1,878 1,364
H-No DSM-SC 58,457 0 0 0 -51 -1,878 1,364
I-No DSM-Pumped Storage 59,182 0 0 0 -51 -1,878 1,364
J-No DSM-Nuclear 64,610 0 0 0 -51 -1,878 1,364
K-No DSM-Wind&SC 59,761 0 0 0 -51 -1,878 1,364
L-No DSM-Solar 58,695 0 0 0 -51 -1,878 1,364
M-Rush Island Retired 2024 56,202 25 -336 589 -45  -1,465 1,019
N-Labadie Retired 2024 56,736 25 -336 589 -40 -1,294 897

O-Meramec 2020-Labadie 2024| 56,766 25 -336 589 -37 -1,252 884

P-Meramec Retired 2020 55,067 25 -336 589 -49 -1,836 1,351
Q-RES Compliance only 55,018 25 -336 589 -51 -1,878 1,364
R-RAP-35% CO2 Reduction 55,102 25 -336 589 -52 -1,828 1,311

The DSM Cost Only uncertain factor was selected as a critical independent uncertain
factor because of the variety in the change in PVRR ranking. Coal price was selected
as a critical independent uncertain factor because of the high impact potential on
relative results of early retirement plans compared to other plans.

These two critical independent uncertain factors were added as nodes to the scenario
probability tree that was developed in Chapter 2. The updated and expanded
probability tree is shown in Figure 9.8, with the two critical independent uncertain factors
shown on the right-hand side.
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Figure 9.8 Final Probability Tree Including Sensitivity Analysis Results®
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9.6 Risk Analysis?’

The Risk Analysis consisted of running each of the candidate resource plans in Table
9.4 through each of the branches on the final probability tree shown in Figure 9.8. The
probability tree consisted of 135 different branches. Each branch is the combination of
different value levels among the fifteen scenarios, themselves defined by combinations
of the three critical dependent uncertain factors (load growth, gas prices, and
environmental regulations/carbon policy), and the two critical independent uncertain
factors (DSM cost and coal price). Each branch therefore represents a unique
combination of the critical uncertain factors. Once all the combinations are calculated,
the sum of the individual branch probabilities equals 100%.

%% 4 CSR 240-22.060(6)
" 4 CSR 240-22.060(6)
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9.6.1 Risk Analysis Results

The PVRR results of the risk analysis of the 18 alternative resource plans are shown in
Figure 9.9. The levelized rate results for the risk analysis are shown in Figure 9.10.
The PVRR results are lower for plans with RAP or MAP DSM compared to plans without
DSM. The advancement of Labadie and Rush Island Energy Centers exhibit much
higher PVRR results and higher levelized rates compared to plans with similar attributes
but without early retirement assumptions. Plan J (No DSM-Nuclear) exhibits the highest
PVRR and the highest levelized rates followed by Plan K (No DSM-Wind&SC), which
has the second highest PVRR, and by Plan E (MAP EE Only), which has the second
highest levelized rates. Results for other performance measures can be found in
Chapter 9 - Appendix A.

Figure 9.9 Probability-Weighted PVRR Results
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Figure 9.10 Probability-Weighted Levelized Rate Results

If decision making were solely based on PVRR and levelized rate impacts, then the
analysis would be complete at this point. Since decision making is multi-dimensional,
Ameren Missouri created a scorecard that embodies its planning objectives to evaluate
the performance of alternative resource plans. With 18 alternative resource plans,
Ameren Missouri can take a closer look at the performance of the plans by evaluating
their relative strengths and weaknesses in meeting our planning objectives and whether
other factors may be important in the selection of the preferred resource plan. Chapter
10 — Strategy Selection includes the additional analysis and decision-making
considerations that lead to the selection of the Resource Acquisition Strategy.

9.7 Conclusions from Integration and Risk Analysis

Below are several conclusions from the integration and risk analysis.

e Inclusion of energy efficiency and demand response results in generally lower
costs.

e Wind, solar and natural gas combined cycle resources are attractive options for
development due to their competitive overall cost, relatively low capital cost and
relatively short lead time.
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e Early retirement of coal generation resources (plans M-O) results in significantly
higher costs to customers and rates. Advancing retirement of Meramec Energy
Center also increases costs to customers.

e Plans with additional renewable resources beyond those included for RES
compliance are competitive from a cost standpoint.?®

e Meeting all future resource needs with renewable resources (Plan L) results in
the fourth highest PVRR among the eighteen plans. However, this plan is
competitive with other supply side only plans, and greater reductions in the cost
of solar resources could further improve their comparative economics.

e Meaningful reductions in CO;, as analyzed in Plan R can be achieved at a
modestly higher cost.

9.8 Resource Plan Model

Ameren Missouri has used a modular approach to modeling for this IRP as it did in the
2014 IRP. Instead of using MIDAS or other off-the-shelf alternatives for integration and
risk analyses, Ameren Missouri continues to use a combination of stand-alone models
for 1) production costing, 2) market settlements, 3) revenue requirements, and 4)
financial statements. ltems 2-4 on this list are collectively referred to as the “Financial
Model.” This approach permitted analysts maximum flexibility, customization and
trouble-shooting capabilities. It also lends itself to greater transparency for stakeholders
by limiting the use of proprietary third-party software.

Ameren Missouri used a generation simulation model from Simtec, Inc., typically
referred to as RTSim (Real-Time Simulation) for production cost modeling.?® RTSim
provides a realistic simulation of an electric generating system for a period of a few days
to multiple years. According to Simtec’s marketing materials, RTSim finds higher
profitability, lower risk, “free market” transactions, maintenance schedules, emission
compliance strategies and fuel procurement schedules while maintaining reliable,
reasonable cost service to the traditional regulated market sector.

RTSim simulates hourly chronological dispatch of all system generating units, including
unit commitment logic that is consistent with the operational characteristics and
constraints of system resources. The model plans are based on a capacity planning
spreadsheet, which was used to determine the timing of new resources. The RTSim
model contains all unit operating variables required to simulate the units. These
variables include, but are not limited to, heat rates, fuel costs, variable operation and

%8 4 CSR 240-22.060(4)(E)
% 4 CSR 240-22.060(4)(H)
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maintenance costs, emission rates, emission allowance costs, scheduled maintenance
outages, and full and partial forced outage rates. The generation fleet is dispatched
competitively against market prices. The multi-area mode of the Ventyx Midas® model
was used for the creation of forward price curves as described in Chapter 2.

Ameren Missouri developed its own revenue requirements and financial model using
Microsoft Excel. This model incorporates the capacity position and RTSim outputs, as
well as other financial aspects regarding costs external to the direct operation of units
and other valuable information that is necessary to properly evaluate the economics of a
resource portfolio. The financial portion of the model produces bottom-line financial
statements to evaluate profitability and earnings impacts along with revenue
requirement and various financial and credit metrics.

Figure 9.11 shows how the various assumptions are integrated into the financial model.

Figure 9.11 Resource Plan Model Framework®

%0 4 CSR 240-22.060(4)(H)
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Future Plans for Modeling Tools
Ameren Missouri plans to continue to evaluate options for modeling tools for use in its

resource planning process. Having developed a modular approach to our modeling, we
have the flexibility to evaluate models with varying degrees of capabilities (production
costing, market settlements, revenue requirements, and financial statements) that can
be used in place of, and/or in combination with, the current modules. As a result, we
expect that our modeling needs over time will be characterized more by evolution rather
than the deployment of a single integrated solution. Our current modular approach was
in large part an outcome of our evaluation of solutions that are currently commercially
available. For example, we were unable to identify any available integrated solutions
that produce full financial statements other than MIDAS, which is no longer being
developed by Ventyx. Our current approach also allows us to expand our review of
production costing solutions beyond those used primarily for long-term resource
planning. We may be able to identify a production costing solution that can be applied
to long-term resource planning, fuel budgeting, and possibly shorter-term trading
support analysis.

We expect to continue our efforts to improve the efficiency, effectiveness and
transparency of our modeling tools into 2018. The nature and timing of any changes we
make will largely be a function of our assessment of the currently available options. As
we consider these options, we plan to share thoughts with other Missouri utilities and
with our stakeholder group. This may or may not provide opportunities to move to a
common modeling platform. Ameren Missouri will remain open to such an outcome
while ensuring that its own tools and processes are able to support our business needs
and objectives.
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9. Integrated Resource Plan and Risk
Analysis

Highlights

e Ameren Missouri has developed a robust range of alternative resource plans that
reflect different combinations of energy efficiency (EE), demand response (DR),
various types of new renewable and conventional generation, energy storage, and
retirement of each of its existing coal-fired generators.

e In addition to the scenario variables and modeling discussed in Chapter 2, one
critical independent uncertain factor has been included in the final probability tree
for risk analysis: project cost.

e Qur risk analysis also includes the evaluation of a range of load growth.

Ameren Missouri’s modeling and risk analysis consisted of a number of major steps:

1. ldentification of alternative resource plan attributes. These attributes represent
the various resource options used to construct and define alternative resource
plans — demand side resources, new renewable and non-renewable supply side
resources, and retirement of existing supply side resources.

2. Development of the baseline capacity position, which reflects forecasted peak
demand, reserve requirements and existing resources.

3. Pre-analysis to determine certain base elements for alternative resource plans.
This included analysis of various retirement dates for Sioux Energy Center and the
addition of selective catalytic reduction (SCR) at two units at Labadie Energy
Center.

4. Development of planning objectives to guide the development of alternative
resource plans.

5. Development of the alternative resource plans. The alternative resource plans
were developed using the plan attributes identified in step 1, the base capacity
position developed in step 2, and the planning objectives identified in step 3.

6. ldentification and screening of candidate uncertain factors, which are key
variables that can influence the performance of alternative resource plans.
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7. Sensitivity analysis and selection of critical uncertain factors, which are key
variables that are determined to have a significant impact on the performance of
alternative resource plans.

8. Risk analysis of alternative resource plans, which is used to evaluate the
performance of alternative resource plans under combinations of the scenarios
discussed in Chapter 2 and the critical uncertain factors identified in step 7.

This chapter describes these various steps and the results and conclusions of our
integration and risk analysis.

9.1 Alternative Resource Plan Attributes’

Development of alternative resource plans include considering various combinations of
demand-side and supply-side resources to meet future capacity needs. However,
alternative resource plans may also include elements or attributes that serve the other
planning objectives described in Section 9.3. Including these elements can significantly
affect the capacity position that needs to be considered when developing alternative
resource plans. Figure 9.1 includes the attributes considered during the development of
resource plans.

Figure 9.1 Attributes of Alternative Resource Plans?

Demand-Side Management

- Maximum Achievable Potential (MAP)

- Realistic Achievable Potential (RAP)

- Load Flexibility - RAP (DR only)

- Load Flexibility - MAP (DR only)

- Missouri Energy Efficiency Investment
Act (MEEIA) Cycle 3 Only

Retirements (End of Year)

- Sioux Retired 2028/2030/2032
- Labadie Retired 2036-2042
- Labadie Retired 2036-2039
- Labadie Retired 2036-2036
- Labadie Retired 2031-2031
- Rush Island Retired 2024

Renewable Portfolios

- Missouri Renewable Energy Standard
(RES) with RAP DSM

- RES with MAP DSM

- RES with No Future DSM

New Supply-Side Types
- Combined Cycle* (Nat. Gas)
- Simple Cycle (Nat. Gas)
- Nuclear (Small Modular)
- Pumped Hydro Storage

- Solar - Renewable Expansion
- Wind - Renewables for Capacity Need
- Batteries - Renewable Expansion Plus

* With and without carbon capture

120 CSR 4240-22.060(1); 20 CSR 4240-22.060(3)

2 In the modeling, retirement was assumed to be by the end of 2025. The change in retirement date has no
appreciable impact on any of the analyses or conclusions in this filing, which were completed before the
expected retirement date was known.
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9.2 Capacity Position
To determine the timing and need for resources, Ameren Missouri first developed its
baseline capacity position, including:

e Existing plant seasonal accreditation values (SAC) from the Midcontinent
Independent System Operator (MISO)

e Peak demand forecast, as described in Chapter 3

e Seasonal planning reserve margin (PRM) requirements, based on MISO’s
Planning Year 2023-2024 Loss of Load Expectation (LOLE) Study Report (updated
5/1/2023) as shown in Chapter 2.

Figures 9.2 and 9.3 show Ameren Missouri’s net capacity position with no new major
generating resources for summer and winter.3

Figure 9.2 Summer Capacity Position — No New Supply-Side Resources (Baseline)

3 Based on MISO Resource Adequacy view with normal weather. See Chapter 10 for discussion of the
Operating View for capacity and consideration of extreme weather.
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Figure 9.3 Winter Baseline Capacity Position — No New Supply-Side Resources

The charts show the system capacity, customer needs (including the MISO reserve
requirement), and capacity above/below the MISO requirement (i.e., long/short position).
The customer needs include peak load reductions due to RAP EE and DR. The system
capacity includes the capacity benefit of the RES Compliance portfolio.# Retirement dates
reflected in the base capacity position for existing coal-fired units are those established
in Ameren Missouri's most recent depreciation study filed with the Missouri Public Service
Commission (MPSC) and are considered to be the base retirement dates.

Retirements and Modifications

Ameren Missouri is considering retirement of its four older gas- and oil-fired CTG units —
Fairgrounds, Mexico, Moberly, and Moreau — with a total summer net capacity of 217
MW, over the next 20 years. Additionally, Ameren Missouri will be retiring its IL CTGs —
with a total summer net capacity of 1,952 MW — due to the Climate and Equitable Jobs
Act (CEJA), passed in lllinois in 2021. Chapter 4 - Table 4.4 provides a summary of the
planned CTG retirements. The CTG retirements were included in all alternative resource
plans. Ameren Missouri also has assumed the restoration of oil backup capability at its
Peno Creek and Kinmundy Energy Centers for a total of 87 MW of winter capability
increase.

Coal energy center retirements were also included in the capacity planning process.
Three different Sioux retirement options were considered: 1) retirement by December 31,

4 Boomtown Renewable Energy Center is also included since the CCN application is approved.
2023 Integrated Resource Plan Page 4
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2030, as reflected in the preferred plan adopted by the Company in 2022, 2) retirement
by December 31, 2028 and 2) retirement by December 31, 2032. Four different retirement
options for Labadie were considered: 1) current retirement dates, with two units retired by
December 31, 2036 and two units retired by December 31, 2042, 2) two units retired by
December 31, 2036 and two units retired by December 31, 2039, 3) all four units retired
by December 31, 2036, 4) all four units retired by December 31, 2031. Rush Island Energy
Center was assumed to be retired by December 31, 2024.

DSM Portfolios

EE and DR programs as described in detail in Chapter 8 are included in the DSM
portfolios. DSM programs not only reduce the peak demand but also reduce reserve
requirements associated with those demand reductions. The following combinations of
DSM portfolios were evaluated: 1) RAP EE and DR, 2) MAP EE and DR, 3) RAP with
RAP Load Flexibility (LF) DR, 4) MAP with MAP LF DR, 5) RAP 80% EE® and RAP DR,
and 6) No DSM after MEEIA Cycle 3. The No DSM portfolio reflects completion of Ameren
Missouri’s current program cycle with no further EE or DR during the planning horizon.
Note that the recent MPSC approval of Ameren Missouri's request for a one-year
extension of MEEIA programs occurred after the IRP analysis was underway, which
means that the No Further DSM portfolio starts one year before that extension ends.®
Table 9.1 summarizes the cumulative demand and energy savings passed on to
integration analysis.

Table 9.1 DSM Savings Summary

Summer Peak Winter Peak Reduction Energy Savings MWh
DSM Program ) -

Reduction MW @Gen MW @Gen @Transmission

2025 | 2035 | 2043 | 2025 | 2035 | 2043 2025 2035 2043
EE RAP 202 1010 1248 110 647 906 609,777 | 3,245,499 | 4,336,386
EE MAP 286 1436 1801 147 839 1192 819,087 | 4,247,043 | 5,730,736
EE RAP 80% 162 808 999 88 518 725 487,822 | 2,596,399 | 3,469,109
DR RAP 205 298 320 6 14 19 - - -
DR MAP 302 486 514 9 22 30 - - -
DR RAP Load Flexibility 205 298 320 156 233 226 - - -
DR MAP Load Flexibility| 302 486 514 229 383 363 - - -

5 An additional energy efficiency portfolio that achieves 80% of RAP level energy and demand savings.
6 The extension of MEEIA Cycle 3 should not have a material impact on the analysis.

2023 Integrated Resource Plan Page 5

Schedule MM -S9



PUBLIC

Ameren Missouri 9. Integrated Resource Plan and Risk Analysis

Renewable Portfolios”

Compliance with Missouri’'s RES was updated to reflect current assumptions, including
baseline revenue requirements and an updated 10-year forward-looking model which
calculates the impact of the statutory 1% rate impact limitation.

Ameren Missouri performed its RES compliance analysis with the 10 Year MO RES
Compliance Model 2023 IRP (Model). The Model is designed to calculate the retail rate
impact, as required by the Commission’s RES rules.? This Model determines the quantity
of renewable energy needed to meet both the overall RES portfolio standard and the 2%
solar portfolio standard “carve-out” absent any rate impact constraints. The Model then
determines the amount of renewable energy, both solar and non-solar that can be built
without exceeding an average 1% revenue requirement increase over a ten-year period.
Ameren Missouri’s renewable energy credit (REC) position is presented in Figure 9.4.°

Figure 9.4 Ameren Missouri’s RES REC Positions

" File No. EO-2023-0099 1.C; File No. EO-2023-0099 1.E; File No. EO-2023-0099 1.H

820 CSR 4240-20.100(5)

9 Assumes RAP EE and DR DSM Portfolio. Consistent with the Company's 2023-2025 RES Compliance
Plan, the chart reflects Keokuk, High Prairie, Atchison, and Huck Finn at P-90 production levels.
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Figure 9.4 shows that Ameren Missouri expects to meet the overall REC requirement
through 2043 primarily with owned renewable generation. Year-to-year compliance may
also include banked RECs and purchased RECs. Near term shortfalls will be reduced by
the addition of the Huck Finn Solar Project in late 2024.

Table 9.2 shows the amounts of wind and solar resources added for various renewable
portfolios, including RES compliance under different load cases. The RES compliance
portfolio established by the previously described Model is used for alternative resource
plans and reflects wind resource additions that take advantage of Production Tax Credits,
allowing full compliance with the RES while remaining under the one percent rate cap
limitation. Appendix A shows the amounts of wind and solar resources needed in Term 1
(2024-2033) and Term 2 (2034-2043).

When developing the RES compliance investment needs, consideration was given to the
potential difference between RAP DSM investment vs MAP DSM investment vs no further
DSM. As MAP DSM results in more energy savings, the RES Compliance requirements
are slightly lower than the requirements when RAP DSM is assumed, which also has
lower requirements than with No Further DSM.

In addition to the RES Compliance portfolios, we also included "Renewable Expansion."
"For Capacity Need" and “Renewable Expansion Plus” portfolios to evaluate the
performance of additional solar and wind resources. The Renewable Expansion portfolio
includes a total of 2,000 MW new wind and 2,700 MW solar while the Renewable
Expansion Plus portfolio includes a total of 4,900 MW wind and 4,600 MW solar
resources.’® The For Capacity Need portfolio has the same amount of additions as the
Renewable Expansion portfolio by the end of the planning horizon. However, new wind
and solar resources are added only when there is a capacity need above the Company's
build threshold.™

Table 9.2 shows the timing of new resources for renewables included in the alternative
resource plans.

0 File No. EO-2023-0099 1.E
1 As determined using the MISO Resource Adequacy view of capacity under normal weather load
conditions.
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Table 9.2 Renewable Portfolios (Nameplate Capacity)

Renewable Additions |2024 (2025 | 2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037 | 2038 | 2039 |2040 |2041(2042|2043 | Total
RES Compliance -| Wind | - - - - - -
RAP DSM Solar | - 350 | - 175 | - - - 100 | - - - - 100 - - - - - - - 725
RES Compliance -| Wind | - - - - - - - - - -
MAP DSM Solar | - 350 | - 175 | - - - - - - - 100 | - - - - - - - - 625
RES Compliance - - - - - - - - - - - - - - - - - - -
no Further DSM - 350 | - 300 | - - - 100 | - - - - 150 - - - - - - - 900
Renewable Wind | - - - - 200 | 400 | 400 | - 200 | 200 | 200 | 200 | 200 - - - - - - - 2,000
Expansion Solar | - 500 | 50| 650 | 200 | - - 400 | 200 | 200 | 200 | 200 | 100 - - - - - - - 2,700
Renewables for | Wind | - - - - - - 200 | - - 1,500 | 100 100 | - - - 100 | 2,000
Capacity Need | Solar | - 350 | - 175 | - - - 100 | - - - - 100 - - 1,775 | - - - 200 | 2,700
Renewable Wind | - - - - 200 | 400 | 400 | - 450 | 450 | 450 | 450 | 450 450 | 450 450 | 300 | - - - 4,900
Expansion Plus | Solar | - 500 [ 50| 650 | 200 | - - 400 | 350 | 350 | 350 | 350 | 350 350 | 350 350 | - - - - 4,600

Batteries were also included with all of the renewable portfolios. The Renewable
Expansion Plus portfolio had a total of 3,500 MW, and all other renewable portfolios had
a total of 800 MW of battery additions. Ameren Missouri assumes some of these batteries
would be placed at retiring energy centers; the rest can be stand alone or placed with
wind or solar additions, which would not change the analysis results.

Table 9.3 Battery Additions (Nameplate Capacity)

Battery Additions 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | Total
Renewable Expansion Plus - 200 300 - - 3,000 - - 3,500
All Other Renewable Portfolios - 200 200 - - 200 200 - 800

The Inflation Reduction Act (IRA) that was passed in 2022 extended and expanded tax
credits for clean energy resources. Ameren Missouri assumed full PTC for solar and wind
resources and full ITC for battery storage resources that go in service by 2032, and
reduced the tax credits as prescribed in the IRA for resources that go in service in later
years. No tax credits were assumed for projects completed after 2036.

Other Supply-side Resources

After including DSM resources and the renewable portfolios, if the capacity shortfall in a
given year met or exceeded the build threshold, then supply-side resources selected from
the following technologies are added to eliminate the shortfall: combined cycle (CC), CC
with carbon capture (CCS), simple cycle (SC) with dual fuel capability, small modular
nuclear reactor (SMR) and pumped hydro storage. The build threshold was determined
to be 300 MW in the short-term and 200 MW in the long-term regardless of the type of
supply-side resource under consideration. The accredited summer and winter capacities
for each supply side type are shown in Table 9.4. Ameren Missouri has assumed reliance
on short-term capacity purchases to cover shortfalls that are less than the build threshold
and has assumed that any long capacity position would be sold. The earliest in-service
dates for each supply-side resource are also shown in Table 9.4. The in-service date
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constraints represent the expectations for construction lead time as well as the
commercial availability of each technology.

Table 9.4 Summer and Winter Capacity for Supply-Side Types'2

Supply Side Type | Capacity (MW) Accredited Capacity (MW) Earliest Year In-Service
Summer/Winter
CC 1,200 1,092 2028
CC with CCS 1,200 1,033 2035
SC 1,150 1,045 2027
SMR 864 821 2035
Pumped Hydro 600 564/594 2035

The remaining net capacity position was represented in the financial model as capacity
purchases and sales priced at the market-based seasonal capacity costs as discussed in
Chapter 2. The capacity purchases and sales were also adjusted for the various peak
demand forecasts and DSM impacts.

Figure 9.5 summarizes the levelized cost of energy (LCOE) for all potential future
resources evaluated in the alternative resource plans.

Figure 9.5 Levelized Cost of Energy — All Resources ™3

2 While the Company does not believe that combined cycle gas can be implemented by 2028, the earliest
start date was set to allow for analysis of a plan with no further DSM beyond MEEIA Cycle 3, which results
in a need for additional capacity and energy during that timeframe.

1320 CSR 4240-22.010(2)(A)
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9.3 Planning Objectives

The fundamental objective of Missouri’s electric resource planning process is to provide
energy to customers in a safe, reliable and efficient way, at just and reasonable rates
while being in compliance with all legal mandates, and in a manner that serves the public
interest and is consistent with state energy and environmental policies.’* Ameren
Missouri considers several factors, or planning objectives, that must be considered in
meeting the fundamental objective. Planning objectives provide a guide to the decision-
making process while ensuring the resource planning process is consistent with business
planning and strategic initiatives.

Five planning objectives were used in the development of alternative resource plans:
Portfolio Transition (formerly Environmental/Resource Diversity); Financial/Regulatory;
Customer Satisfaction; Economic Development; and Cost. These planning objectives,
which are the same as those discussed in Ameren Missouri’s IRP filings since 2011, were
selected by Ameren Missouri decision makers and are discussed below. '

Portfolio Transition

Ameren Missouri has relied for many years on a portfolio that consists, in large part, of
large, efficient coal-fired generators some of which have already retired or will soon be
retiring. Current and potential future environmental regulations may have a significant
impact on Ameren Missouri’'s remaining coal-fired units and its selection of future
generation resources. Ameren Missouri seeks to transition its generation portfolio to one
that is cleaner and more diverse in a responsible fashion. To test various options for
advancing this transition, alternative resource plans were developed to include varying
levels of DSM portfolios, renewables in addition to those required for RES compliance,
new gas-fired generation, new nuclear generation, storage resources and early coal
retirements.

Financial/Regulatory

The continued financial health of Ameren Missouri is crucial as it will need access to large
amounts of capital in order to comply with RES and environmental regulations, invest in
new supply side resources, and fund continued EE programs while maintaining or
improving safety, reliability, affordability, and customers’ ability to control their energy use
and costs. While making its investment decisions, it is important for Ameren Missouri to
consider factors that may influence its access to low-cost sources of capital. This includes

14 20 CSR 4240-22.010(2)
15 20 CSR 4240-22.010(2)(C)
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measures of cash flow, profitability, and creditworthiness as well as assessment of risks
associated with investment management and cost recovery.'®

Customer Satisfaction

While there are many factors that can influence customer satisfaction, there are several
that can be significantly affected by resource decisions. Ameren Missouri has focused on
levelized annual rates, inclusion of EE, reliability, availability of DER and DR programs,
inclusion of new clean energy resources, and significant reductions in CO2 emissions to
assess relative customer satisfaction expectations.!”

Economic Development

Ameren Missouri assesses the relative economic development potential of alternative
resource plans in terms of job growth opportunities associated with its resource
investment decisions. Plans were rated on a relative scale based on direct jobs (FTE-
years) required for both construction and operation.'® We have assumed that second and
third level economic impacts would not significantly affect the relative economic
development potential of alternative resource plans, and therefore have not included such
impacts in our assessment.

Cost

Ameren Missouri is mindful of the impact that its future resource choices will have on its
customers’ rates and bills. Maintaining reasonable costs while meeting its other planning
objectives is of utmost importance to Ameren Missouri. Cost alone does not and should
not dictate resource choices at the expense of other important considerations, but it is a
very important factor in making resource decisions. Therefore, minimization of the present
value of revenue requirements (PVRR) was used as the primary selection criterion.®

9.4 Pre-Analysis

A pre-analysis was conducted prior to the development of alternative resource plans to
determine two key elements for inclusion as the default option in alternative resource
plans: Sioux retirement date and addition of selective catalytic reduction (SCR) systems
at two units at Labadie Energy Center.

16 20 CSR 4240-22.060(2)(A)6
17 20 CSR 4240-22.060(2)(A)4
18 20 CSR 4240-22.060(2)(A)7
19 20 CSR 4240-22.060(2)(A)1; 20 CSR 4240-22.010(2)(B); 20 CSR 4240-22.060(2)(B)
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Ameren Missouri analyzed two additional retirement dates for Sioux Energy Center — end
of 2028 and 2032 — in addition to its prevailing retirement date of 2030 in light of the Good
Neighbor Rule and the proposed additions to Clean Air Act under Section 111 (b) and (d).

Ameren Missouri also analyzed the addition of SCRs at Labadie Energy Center to
determine whether the investment in the technology would result in lower cost to
customers to comply with the Good Neighbor Rule as opposed to just reducing
generation. Allowance limits were estimated for both with and without SCRs and for the
different retirement dates to be used in the analysis.

Figure 9.6 summarizes the PVRR results of the pre-analysis, which was run on all nine
price scenarios described in Chapter 2.

Figure 9.6 Pre-Analysis PVRR Results

Differences in PVRR from the Sioux 2030 retirement (no SCR) can be seen in table 9.5.
The different retirement dates result in similar PVRRs, with 2032 retirement being lower
by $17 Million than the 2030 retirement. The addition of SCRs, however, increases costs
significantly; PVRR with SCRs is higher by $676 Million than the plan without SCRs.

The Sioux 2032 retirement and no SCR addition are passed to integration as the default
options.?® However, the 2028 and 2030 retirement dates and SCR addition were still
included in the alternative resource plans, and the results of the pre-analysis were

20 As explained in Chapter 10, the Company also considered risk associated with the US Environmental
Protection Agency (EPA)'s proposed rule for CO2 emissions.
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validated by evaluating these options under the full range of scenarios and critical
uncertain factors in the risk analysis.

Table 9.5 Pre-Analysis — Difference in PVRR

iion) | pyr|iffrence om0
Sioux Retired 2028 81,961 1
Sioux Retired 2032 81,943 -17
Sioux 2030 - Labadie SCR| 82,637 676

9.5 Determination of Alternative Resource Plans?!

Twenty-three alternative resource plans were developed to incorporate different
combinations of demand-side and supply side resource options, seek to fulfill Ameren
Missouri’s planning objectives, and answer key questions, including the following:

Does inclusion of DSM programs reduce overall customer costs?

What level of DSM — RAP, MAP, addition of load flexibility DR— results in lower
costs?

How would our plans and customer costs be affected if we could add less than
RAP EE resources?

How would our plans and customer costs be affected if DSM cost recovery and
incentive needs are not met?

Is earlier retirement of Labadie Energy Center cost effective?
Is earlier/later retirement of Sioux Energy Center cost effective?

What is the impact of reducing NOx emissions further with added mitigation
technology?

What are the benefits of including renewables beyond those needed for RES
compliance?

What is the impact of delaying deployment of renewables until there is a capacity
deficit?

What is the impact of pursuing only new renewables?

What is the impact of pursuing only dispatchable supply-side resources?

21 20 CSR 4240-22.060(3)
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e How do various supply-side resource options compare?
Table 9.6 provides a summary of the alternative resource plans.

Table 9.6 Alternative Resource Plans??

DSM Coal Retirements/
Plan Name Renewables New Supply-Side e
EE-DR PPl Modifications
Sioux Retired Renewable SC 2028, CC 2031 .
2030 RAP-RAP Expansion CC 2040 and 2043 Sioux Dec-2030
Sioux Retired Renewable SC 2028, CC 2029 .
2028 RAP-RAP Expansion CC 2040 and 2043 Sioux Dec-2028
RAP -
Renewable SC 2028, CC 2033
Renewable RAP-RAP Expansion CC 2040 and 2043 Base
Expansion
. Renewable SC 2028, CC 2033 .
Labadie SCR RAP-RAP Expansion CC 2040 and 2043 Labadie SCR
Renewable SC 2028, CC 2033
MAP MAP-MAP Expansion CC 2040 and 2043 Base
RAP-RES RES SC 2028, CC 2033
RAP-RAP ! B
Compliance Compliance CC 2030, 2040 and 2043 ase
MAP-RES RES SC 2028, CC 2033
Compliance MAP-MAP Compliance CC 2037, 2040 and 2043 Base
MAP LF-RES RES SC 2028, CC 2033
Compliance MAP-MAPLF Compliance CC 2040 and 2043 Base
. SC 2028, CC 2033
g;’l\ﬁdd'm”a' - F{Einz‘:l’:‘lgf CC 2028, 2040, 2043 and Base
P 2043
No Additional RES SC 2028, CC 2033
DSM- RES - Compliance CC 2028, 2037, 2040 and Base
Compliance P 2043
Renewables for For Capacity SC 2028, CC 2033
Capacity Need RAP-RAP Need CC 2040 and 2043 Base
Pumped Renewable SC 2028, CC 2033
Storage w/ RAP-MAPLF Expansion Pumped Storage 2040, Base
MAP LF P CC 2043
Renewable SC 2028, CC 2033
S¢ RAP-RAP Expansion SC 2040, CC 2043 Base
Renewable SC 2028, CC 2033
SMR w/ RAP LF RAP-RAPLF Expansion SMR 2040, CC 2043 Base

22 20 CSR 4240-22.010(2)(A); 20 CSR 4240-22.060(3); 20 CSR 4240-22.060(3)(A)1 through 8; 20 CSR
4240-22.060(3)(B); 20 CSR 4240-22.060(3)(C)1; 20 CSR 4240-22.060(3)(C)2; 20 CSR 4240-
22.060(3)(C)3; File No. EO-2023-0099 1.E
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DSM Coal Retirements/
Plan Name Renewables New Supply-Side e
EE-DR PPl Modifications
. Renewable SC 2028, CC 2033 Labadie 2U Dec-2036
O  Labadie 2033 RAP-RAP Expansion CC 2040 and 2040 Labadie 2U Dec-2039
) Renewable SC 2028, CC 2033 .
P Labadie 2036 RAP-RAP Expansion CC 2037 and 2039 Labadie 4U Dec-2036
. Renewable SC 2028, CC 2033 .
Q Labadie 2031 RAP-RAP Expansion CC 2032 and 2032 Labadie 4U Dec-2031
Renewable SC 2028, CC 2033
R RAPLF RAP-RAPLF Expansion CC 2040 and 2043 Base
Renewable SC 2028, CC 2033
S MAPLF MAP-MAPLE £y pansion CC 2040 and 2043 Base
Renewable
T AllRenewables RAP-RAP Expansion SC 2028 Base
Plus
SC instead of Renewable SC 2028 and 2033
v First CC RAP-RAP Expansion CC 2040 and 2043 Base
Renewable SC 2028, CC 2033
V CCSon1stCC RAP-RAP Expansion CC 2040 and 2043 Base
RAP 80%- Renewable SC 2028, CC 2033
0, ’
W RAP80% RAP Expansion  CC 2038, 2043 and 2043 Base

All of the plans include an 800 MW SC addition at the end of 2027 for reliability needs.
Any CC added on or after 2035 include CCS, and CCs that go into service prior to 2035
with the exception of CC added right after Sioux retirement do get retrofitted with a CCS
in 2040. The CC that is placed into service upon Sioux retirement is assumed to have its
CO2 emissions eliminated beginning in 2040. This may be achieved through some
combination of alternative fuels (e.g., hydrogen, renewable natural gas), carbon capture
and sequestration, purchased offsets, or reduced operation. Because of the uncertainty
regarding the eventual method used to mitigate carbon emissions, the higher variable
and fixed operating and maintenance (O&M) costs for CC with CCS are included with no
major capital expenditures for CCS. Plan V adds the capital cost of CCS as well to indicate
the change in cost for including this capital expenditure. Ameren Missouri assumed that
the incentives in the IRA will help green hydrogen and CCS projects become
commercially available by 2040.%3

Does inclusion of DSM programs reduce overall customer costs?

Plans C, E, R, S and W include RAP and MAP, RAP with LF, MAP with LF, and RAP 80%
level of DSM programs, respectively. Therefore, these plans can be compared against

23 File No. EO-2023-0099 1.C
2023 Integrated Resource Plan
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plan | that has the same level of renewable portfolios but do not include DSM programs
to assess the impact on cost and other performance measures due to inclusion of different
levels of DSM. Additionally, the same comparison can be made between plans F, G and
H that include RAP, MAP and MAP with MAP LF level of DSM programs against plan J
with no additional DSM programs as these plans all have the RES Compliance only
portfolio.

What level of DSM -RAP, MAP, and addition of load flexibility DR- results in lower
costs??

Plans with the same attributes except for the level of DSM resources have been evaluated
as described above and provide a direct comparison of the relative cost of the various
DSM portfolios.

How would our plans and customer costs be affected if we could only add less than
RAP EE resources?

Plan C includes RAP level of EE while Plan W includes only 80% of RAP. Comparison of
the two plans should reveal cost/benefits of not deploying energy efficiency resources at
RAP levels as identified in the Market Potential Study.

How would our plans and customer costs be affected if DSM cost recovery and
incentive needs are not met?

Plans | and J also evaluate the impact if DSM cost recovery and incentive requirements
are not met.

Is earlier/later retirement of Sioux Energy Center cost effective??°

Plans A, B and C evaluate the cost effectiveness of retiring the Sioux Energy Center by
2030, 2028 and 2032, respectively.

Is earlier retirement of Labadie Energy Center cost effective??°

Plans O, P and Q evaluate the cost effectiveness of earlier retirement of two or four units
and can be compared against the base retirement dates as in Plan C.

24 20 CSR 4240-22.060(3)(A)3
25 20 CSR 4240-22.060(3)(A)7
26 20 CSR 4240-22.060(3)(A)7
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What is the impact of reducing NOx emissions further with added mitigation
technology?

Plan D evaluates the cost effectiveness of adding two SCRs at Labadie Energy Center
by 2027 NOx season.

What are the benefits of including renewables beyond those needed for RES
compliance??

To assess the relative benefits of including additional renewable resources, several
alternative resource plans were developed that exceed the level of renewable investment
indicated by the RES compliance model. Plans C and F with RAP DSM, plans E and G
with MAP DSM, and plans | and J with no additional DSM can be compared to assess the
costs/benefits of additional renewables.

What is the impact of delaying deployment of renewables until there is a capacity
need?

Plan K evaluates the costs effectiveness of deploying renewable resources beyond RES
compliance only when there is a capacity need.

What is the impact of pursuing only new renewables?

Plan T is the 'all renewables' alternative resource plan. It is included with addition of RAP
level DSM programs and the SC, and yet, does not meet the reliability requirements.28
What is the impact of pursuing only dispatchable supply-side resources?

Plan J evaluates the costs effectiveness of adding no additional DSM programs,
renewable resources for only RES compliance and dispatchable supply-side resources.
How do various supply-side resource options compare?

The relative performance of the new supply-side resources can be determined by
comparing Plans C, L, M and N, and by comparing Plan C against Plan U.

The type, size, and timing of resource additions/retirements for the alternative resource
plans are provided in Appendix A and also in the electronic workpapers.?2°

Integration, sensitivity, and risk analyses for the evaluation of alternative resource plans
were done assuming that rates would be adjusted annually for the 20-year planning

2720 CSR 4240-22.060(3)(A)1

28 20 CSR 4240-22.060(3)(A)2

29 None of the alternative resource plans analyzed include any load-building programs
20 CSR 4240-22.060(3)(B); 20 CSR 4240-22.080(2)(D); 20 CSR 4240-22.060(3)(D)
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horizon and 10 additional years for end effects, and by treating both supply-side and
demand-side resources on an equivalent basis. Integration analysis was performed on
the most likely scenario of the probability tree (Scenario 5) as explained in Chapter 2.
Integration analysis present value of revenue requirements (PVRR) results are shown
below in Figure 9.7. Results for the remaining performance measures for integration
analysis are provided in the workpapers.3°

Figure 9.7 Integration PVRR Results®'

It should be noted that all costs and benefits in all analyses were expressed in hominal
dollars, and Ameren Missouri’s current discount rate of 6.86% was used for present worth
and levelization calculations. Also, in all integration, sensitivity, and risk analyses, it was
assumed that rates are adjusted annually (i.e., no regulatory lag).3?

9.6 Sensitivity Analysis

Sensitivity analysis involves determining which of the candidate independent uncertain
factors are critical independent uncertain factors. Once identified in this step, critical
uncertain factors were added to the scenario probability tree discussed in Chapter 2 to
create the risk analysis probability tree.

3020 CSR 4240-22.060(4)
31 All plans include RAP DSM and Renewable Expansion portfolio unless otherwise noted.
3220 CSR 4240-22.060(2)(B)
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9.6.1 Uncertain Factors?3?

Ameren Missouri developed a list of uncertain factors to determine which factors are
critical to resource plan performance. Table 9.7 contains the list as well as information

about the screening process.

Table 9.7 Uncertain Factor Screening

Uncertain Factor Candidate? Critical? ;:;t'a(jl;(ljitl;j:rl:e‘:;
Load Growth v -- v
Carbon Policy” v - v
Fuel Prices
Coal v X X
Natural Gas” v - v
Nuclear X X X
Project Cost (including
transmission interconnection v v v
costs)
Project Schedule v X X
Emissions Prices
S02 X X X
NOx X X X
cox* v -- v
Purchased Power X X X
Forced Outage Rate v X X
DSM Cost Only v X X
DSM Load Impacts & Costs* v X X
Fixed and Variable O&M v X X
Return on Equity® v X X
Interest Rates® v X X

# Included in the scenario probability tree.

-- Not tested in sensitivity analysis.

o DSM impacts and costs combined. Costs not the same costs as in “DSM Cost Only” sensitivity.

¢ Return on Equity and Long-term Interest rates were combined.

33 20 CSR 4240-22.040(5); 20 CSR 4240-22.040(5) (B) through (F);
20 CSR 4240-22.060(5); 20 CSR 4240-22.060(5) (A) through (M)
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Chapter 2 describes how two of the candidate uncertain factors were determined to be
critical dependent uncertain factors, which defined the nine scenarios described in that
chapter. The two critical dependent uncertain factors are natural gas prices and COz2
prices. Energy and capacity prices are an output of the scenarios, as described in Chapter
2, and reflect a range of uncertainty consistent with the scenario definitions.

A review of these candidates prior to the sensitivity analysis determined several could be
eliminated without conducting a quantitative analysis.

e Nuclear Fuel Prices — Our 2011 and 2014 IRP analyses concluded that nuclear
fuel prices were not critical to the relative performance of the alternative resource
plans, primarily due to the high fixed costs for new nuclear generation; the same
conclusion is expected to be obtained should high/low nuclear prices be included
in the sensitivity analysis, particularly given the significant increase in our
assumption for nuclear capital costs.

e Purchased Power — Purchased power is excluded since Ameren Missouri is a
member of MISO and Ameren Missouri has employed planning criteria that
minimize our dependence on the market as well as market price scenarios,
described above and in Chapter 2, that account for differences in generation.

e Forced Outage Rate (FOR) — All analyses from 2011 IRP to 2020 IRP concluded
that forced outage rates were not critical to the relative performance of the
alternative resource plans; the same conclusion is expected to be obtained again
should the high and low FOR be included in sensitivity analysis. Also note that
Ameren Missouri's assumptions for maintenance capex and availability are linked,
so cost assumptions correspond to a specific level of forced outages.

e SO2and NOx Emissions Prices — SO2 and NOx Emissions Prices were excluded
as candidate independent uncertain factors since they were part of the scenario
analysis work discussed in Chapter 2. Higher seasonal NOx prices were assumed
due to the EPA's Good Neighbor Rule.

There are two pairs of candidate independent uncertain factors that are highly correlated:
¢ Interest Rates and Return on Equity
e DSM Load Impacts and Costs

Including all the possible permutations of high/base/low would geometrically increase the
size of the analysis, with some combinations being much less meaningful and less
probable. Since the expectation is that these factors are highly correlated, we have made
the simplifying assumption that the individual probability nodes for each pair be combined
into a single probability node reflecting the high value for both, base value for both, and
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low value for both without explicitly considering the less likely and less meaningful joint
probabilities.

In addition to including DSM load impacts and costs, Ameren Missouri also analyzed only
DSM costs changing in high and low scenarios while the load impacts remain the same.
Ameren Missouri used project cost grid as shown in Chapter 9-Appendix A for this
uncertain factor. Itis important to note that the high and low case costs in the “DSM Cost
Only” candidate uncertain factor are different than the high and low case costs in the
“DSM Load Impacts and Costs” candidate factor. More detail on the DSM sensitivities
can be found in Chapter 8.

Uncertain Factor Ranges3*

We use the sensitivity analysis to examine whether candidate independent uncertain
factors have a significant impact on the performance of alternative resource plans, as
measured by their impact on PVRR.

The candidate uncertain factors are characterized by a 3-level range of values for this
analysis; those 3 levels being low, base, and high values. These ranges were obtained
or estimated through a variety of methods and sources including external resources such
as NREL, EPRI, EIA, Lazard and Roland Berger, Ameren Missouri subject matter experts,
and Ameren Missouri project cost uncertainty grids.

Figure 9.8 displays the project cost ranges for new supply-side resources along with
Figure 9.9, which displays the curves used for wind, solar and battery storage resources.

34 20 CSR 4240-22.060(7)(C)1A; 20 CSR 4240-22.060(7)(C)1B
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Figure 9.8 Resource-Specific Project Cost Ranges (2024$/kW)

Figure 9.9 Solar, Wind and Battery Project Cost Ranges?°

*%

Tables 9.8 and 9.9 show the uncertain factor ranges for the various candidate uncertain
factors. It should be noted that, for the project schedule uncertainty, as the number of
years in a project schedule change, the distribution of the cash flows was also updated
to be consistent with those changes.

35 Cost ranges are shown in real dollars, i.e., they do not include inflation. When inflation is added, nominal
costs are flat to increasing.
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Table 9.8 Resource-Specific Uncertain Factor Ranges

- . CCwith | €CS Pumped .
Uncertain Factor | Value [Probability CcC ccs Retrofit SC Hydro SMR Solar Wind Battery
Project Cost Low 10% $977 $1,934 | $1,192 $871 $2,007 | $7,442
($/kW) Base 80% $1,149 $2,275 $1,402 $1,025 $2,362 $8,756 Cost curves change by year
2024 $ High 10% $1,322 | $2,957 | $1,823 | $1,179 | $2,716 | $11,382
Proiect Schedule | =W 10% 27 27 27 27 55 46 18 36 18
) (Months) Base 80% 36 36 36 36 73 61 24 48 24
High 10% 48 48 48 48 95 79 32 63 32
Fixed O&M Low 10% $36.27 | $74.23 | $74.23 $7.14 $3.92 | $107.02 | $12.62 | $3193 | $13.25
($/kW-yr) Base 80% $63.96 | $109.85 | $109.85 | $8.39 $4.61 | $12591 | $14.85 | $37.56 | $34.19
2024 $ High 10% $108.60 | $163.38 | $163.38 | $9.65 $5.30 | $144.80 | $17.07 | $4320 | $61.43
Variable O&M | Low 10% $2.34 $7.34 $7.34 $4.57 $3.18 $3.38 - - -
($/MWh) Base 80% $2.76 $8.64 $8.64 $5.38 $3.74 $3.98 - - -
2024 $ High 10% $3.17 $9.93 $9.93 $6.19 $4.30 $4.57 - - -
Table 9.9 Project Cost Uncertainty Multipliers
Cost Multipliers Low | Base | High
Retirement Transmission| 80% | 100% | 200%
Coal Ongoing Capex 83% | 100% | 123%
Landfill Cell 83% 100% | 121%
SCR 85% | 100% | 125%
Table 9.10 contains the non-resource specific uncertain factor ranges analyzed.
Table 9.10 Non-Resource Specific Uncertain Factor Ranges
Uncertain Factors Low Base High
Probability —  10% 80% 10%
Coal Price Varies By Year
Long Term Interest Rates 5.0% 5.6% 6.2%
Return on Equity  10.3% 10.6% 10.9%
DSM Load Impact and Cost
MAP - EE Load Impact 83% 100% 112%
MAP - EE Cost 91% 100% 117%
MAP - DR Load Impact 96% 100% 108%
MAP - DR Cost 98% 100% 106%
MAP - DR LF Load Impact 96% 100% 108%
MAP - DRLF Cost 98% 100% 106%
RAP - EE Load Impact 83% 100% 113%
RAP - EE Cost 91% 100% 118%
RAP - DR Load Impact 96% 100% 106%
RAP - DR Cost 98% 100% 108%
RAP - DR LF Load Impact 96% 100% 108%
RAP - DRLF Cost 98% 100% 106%
DSM Cost Only
MAP - EE Cost 80% 100% 135%
MAP - DR Cost 85% 100% 125%
MAP - DR LF Cost 85% 100% 125%
RAP - EE Cost 80% 100% 135%
RAP - DR Cost 85% 100% 125%
RAP - DRLF Cost 85% 100% 125%
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As discussed in Chapter 2, long-range interest rate assumptions are based on the
December 1, 2022, semi-annual Blue Chip Financial Forecast, a consensus survey of
more than forty economists. Ameren Missouri internal experts used this same set of data
and process to develop a range of interest rate assumptions for use in the 2023 IRP. The
high and low interest rate assumptions are based on the average of the 10 highest and
10 lowest forecasts from the survey. Additionally, the high and low forecasts for Treasury
rates are used as inputs to the calculation of high and low ranges for allowed return on
equity using the same process as discussed in Chapter 2.

The DSM Cost Only sensitivities reflect a greater range of outcomes, to account for both
traditional cost estimation risk and additional program management risk to achieve
defined load reduction targets. Chapter 8 includes details on how low and high ranges
were obtained for DSM portfolios.

9.6.2 Sensitivity Analysis Results3®

To conduct the sensitivity analysis, each of the 23 alternative resource plans was
analyzed using the varying value levels (low/base/high) for each of the candidate
independent uncertain factors, for the most likely scenario in the probability tree (Scenario
5). An uncertainty-probability weighted result for PVRR was obtained for each plan for
each relevant candidate uncertain factor. Finally, the results of using a “non-base” value
were compared to the results of using an integration/base value for each plan for each
candidate uncertain factor. The sensitivity analysis results for all of the candidate
independent uncertain factors (resource-specific and non-resource specific) are
presented in Appendix A.

36 20 CSR 4240-22.060(5); 20 CSR 4240-22.060(6); 20 CSR 4240-22.060(7)(A); 20 CSR 4240-
22.060(7)(C)1A
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Ameren Missouri

The sensitivity analysis identified one critical independent uncertain factor: Project Cost.
Table 9.11 shows the change in PVRR ranking (i.e., number of positions the plan moved

in the ranking) for the critical

integration/base value.

independent uncertain factor compared to the

Table 9.11 Critical Independent Uncertain Factors — Change in PVRR Ranking®’

Integration Project Cost
Plan Ranking :
PWA Low High

A-Sioux Retired 2030 8 0 -2 -2
B-Sioux Retired 2028 6 -1 -1 1
C-RAP 7 -1 0 -2
D-Labadie SCR 11 1 0 3
E-MAP 12 -1 0 -1
F-RAP-RES Compliance 17 0 0 0
G-MAP-RES Compliance 20 0 0 -1
H-MAP LF-RES Compliance 4 0 5 =1!
I-No Additional DSM 22 0 0 0
J-No Additional DSM-RES Compliance 23 0 0 0
K-Renewables for Capacity Need 13 0 0 -1
L-Pumped Hydro w/ MAP LF 3 0 0 -1
M-SC 1 0 1 0
N-SMR w/ RAP LF 21 0 0 0
O-Labadie 2039 10 0 0 0
P-Labadie 2036 15 0 -1 0
Q-Labadie 2031 18 0 0 0
R-RAP LF 9 0 -1 -1
S-MAP LF 14 0 1 -1
T-All Renewables 2 0 -1 2
U-SC instead of First CC 5 2 -1 4
V-CCS on 1st CC 16 0 0 0
W-RAP 80% 19 0 0 1

37 All plans include RAP DSM and Renewable Expansion portfolios unless otherwise noted.
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Table 9.12 shows the change in PVRR ($) for the critical independent uncertain factor
compared to the integration/base values. The DSM Cost Only uncertain factor was
selected as a critical independent uncertain factor because of the variety in the change in
PVRR ranking.

Table 9.12 Critical Independent Uncertain Factors — Change in PVRR (Million $)*®

Integration Project Cost

Plan

PVRR ($ Million) | PWA  Low High
A-Sioux Retired 2030 81,670 80 -1,488 2,287
B-Sioux Retired 2028 81,658 80 -1,507 2,303
C-RAP 81,667 80 -1,471 2,273
D-Labadie SCR 82,344 87 -1573 2,444
E-MAP 82,350 80 -1,471 2,273
F-RAP-RES Compliance 83,241 83 -1594 2,423
G-MAP-RES Compliance 83,577 96  -1,477 2,438
H-MAP LF-RES Compliance 81,582 68 -1,198 1,879
I-No Additional DSM 86,227 113 -2,056 3,182
J-No Additional DSM-RES Compliance 86,406 111 -1,930 3,040
K-Renewables for Capacity Need 82,371 87 -1,456 2,330
L-Pumped Hydro w/ MAP LF 80,902 58 -1,377 1,954
M-SC 80,551 58  -1,342 1,919
N-SMR w/ RAP LF 84,553 126 S18928 3,190
O-Labadie 2039 82,035 85 -1,512 2,363
P-Labadie 2036 82,521 91 -1,558 2,469
Q-Labadie 2031 83,365 69 -1,711 2,404
R-RAP LF 81,741 80 -1,471 2,273
S-MAP LF 82,469 80 -1,471 2,273
T-All Renewables 80,767 99 -1,813 2,807
U-SC instead of First CC 81,637 113 -1,540 2,668
V-CCS on 1st CC 82,634 95 -1,615 2,561
W-RAP 80% 83,412 101 -1,681 2,693

Ameren Missouri low-base-high load growth cases along with the project cost critical
independent uncertain factor were added as nodes to the scenario probability tree that
was developed in Chapter 2. The updated and expanded probability tree is shown in
Figure 9.10, with the two uncertain factors shown on the right-hand side.

38 All plans include RAP DSM and Renewable Expansion portfolios unless otherwise noted.
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Figure 9.10 Final Probability Tree Including Sensitivity Analysis Results®
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9.7 Risk Analysis??

The Risk Analysis consisted of running each of the candidate resource plans in Table 9.6
through each of the branches on the final probability tree shown in Figure 9.10. The
probability tree consisted of 81 different branches. Each branch is the combination of
different value levels among the nine scenarios, themselves defined by combinations of
the two critical dependent uncertain factors (gas prices, and environmental
regulations/carbon policy), and the two critical independent uncertain factors (project cost
and load growth). Each branch therefore represents a unique combination of the critical
uncertain factors. Once all the combinations are calculated, the sum of the individual
branch probabilities equals 100%.

9.7.1 Risk Analysis Results

The PVRR results of the risk analysis of the 23 alternative resource plans are shown in
Figure 9.11. The levelized rate results for the risk analysis are shown in Figure 9.12. The
PVRR results are significantly lower for plans with DSM compared to plans without DSM.
Renewable Expansion or Renewable Expansion Plus portfolios generally result in lower
PVRR than just RES Compliance portfolios.

3920 CSR 4240-22.060(6)
40 20 CSR 4240-22.060(6)
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Plan T with Renewable Plus portfolio and RAP DSM has the lowest PVRR followed by
Plan M, which includes Renewable Expansion portfolio, RAP DSM and an SC instead of
a CC in 2040. Plan J with RES Compliance only renewable portfolio and no further DSM
exhibits the highest PVRR and second to lowest levelized rates. Plan | follows Plan J
having the second highest PVRR and the lowest levelized rates; Plan | also has no further
DSM but includes Renewable Expansion portfolio. Results for other performance
measures can be found in Chapter 9 - Appendix A.

Figure 9.11 Probability-Weighted PVRR Results*!

41 All plans include RAP DSM and Renewable Expansion portfolios unless otherwise noted.
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Figure 9.12 Probability-Weighted Levelized Rate Results

If decision making were solely based on PVRR and levelized rate impacts, then the
analysis would be complete at this point. Since decision making is multi-dimensional,
Ameren Missouri created a scorecard that embodies its planning objectives to evaluate
the performance of alternative resource plans. With 23 alternative resource plans,
Ameren Missouri can take a closer look at the performance of the plans by evaluating
their relative strengths and weaknesses in meeting our planning objectives and whether
other factors may be important in the selection of the preferred resource plan. Chapter 10
— Strategy Selection includes the additional analysis and decision-making considerations
that lead to the selection of the Resource Acquisition Strategy.

9.8 Conclusions from Integration and Risk Analysis

Below are several conclusions from the integration and risk analysis.

¢ Inclusion of DSM resources results in significantly lower costs than adding more
supply-side alternatives. This finding demonstrates that using an avoided capacity
curve at cost of new entry as demonstrated in Chapter 2 is appropriate. Using a
more restrictive capacity curve could have resulted in screening out DSM
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resources that ultimately prove to be the lowest cost option when compared to
supply-side alternatives.

e RAP DSM results in the lowest PVRR compared to plans with different levels of
DSM. However, adding load flexibility for winter demand reduction may have
merits even though it may result in a little higher PVRR.

e Implementing energy efficiency at 80% of RAP level assessed in the DSM Market
Potential Study increases costs and customer rates compared to implementing full
RAP EE.

e Sioux 2032 retirement results in the lowest cost among the Sioux retirement
options, albeit very slightly. For Labadie, base retirement dates have the lowest
PVRR, while early retirement of Labadie's four units by the end of 2031 results in
the highest costs among the Labadie alternative retirement options.

¢ Adding SCRs at two Labadie units results in significantly higher costs and levelized
rates.

e Plans with additional renewable resources beyond those included for RES
compliance as in Plans C, E and | reduce costs and customer rates compared to
plans that have the same level of DSM portfolios. Coupling even more renewable
resources with batteries results in even lower cost and levelized rates, however, it
does not meet reliability requirements.*

e Deploying renewable resources beyond RES Compliance only when there is a
capacity need increases costs and customer rates compared to deploying these
resources incrementally over the planning period as in Renewable Expansion
portfolio.

e Simple cycle, pumped storage (coupled with MAP LF DR) and combined cycle with
CCS are attractive options for development due to their competitive overall cost
and being dispatchable.

e The five highest cost alternative resource plans are those with no DSM and/or no
renewable resource additions beyond RES Compliance in addition to that with a
nuclear SMR. The alternative resource plan that adds only dispatchable resources,
i.e., no additional DSM and no additional renewables beyond RES Compliance, is
by far the costliest plan.

42 20 CSR 4240-22.060(4)(E)
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9.9 Resource Plan Model

Ameren Missouri has used a modular approach to modeling for this IRP as it did in the
2017 and 2020 IRPs. Instead of using MIDAS or other off-the-shelf alternatives for
integration and risk analyses, Ameren Missouri continues to use a combination of stand-
alone models for 1) production costing, 2) market settlements, 3) revenue requirements,
and 4) financial statements. Iltems 2-4 on this list are collectively referred to as the
“Financial Model”. This approach permitted analysts maximum flexibility, customization
and trouble-shooting capabilities. It also lends itself to greater transparency for
stakeholders by limiting the use of proprietary third-party software.

Ameren Missouri used a generation simulation model from Ascend Analytics, typically
referred to as PowerSIMM for production cost modeling.4*> PowerSIMM provides a
realistic simulation of an electric generating system for a period of a few days to multiple
years.

PowerSIMM simulates hourly dispatch of all system generating units, including unit
commitment logic that is consistent with the operational characteristics and constraints of
system resources. The PowerSIMM model contains all unit operating variables required
to simulate the units. These variables include, but are not limited to, heat rates, fuel costs,
variable operation and maintenance costs, emission rates, emission allowance costs,
scheduled maintenance outages, and full and partial forced outage rates. Each
generation unit is dispatched competitively against market prices, which were discussed
in Chapter 2.

Ameren Missouri developed its own revenue requirements and financial model using
Microsoft Excel. This model incorporates the capacity position and PowerSIMM outputs,
as well as other financial aspects regarding costs external to the direct operation of units
and other valuable information that is necessary to properly evaluate the economics of a
resource portfolio. The financial portion of the model produces bottom-line financial
statements to evaluate profitability and earnings impacts along with revenue requirement
and various financial and credit metrics.

Figure 9.13 shows how the various assumptions are integrated into the financial model.

4320 CSR 4240-22.060(4)(H)
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Figure 9.13 Resource Plan Model Framework**

Future Plans for Modeling Tools

Ameren Missouri plans to continue to evaluate options for modeling tools for use in its
resource planning process. Having developed a modular approach to our modeling, we
have the flexibility to evaluate models with varying degrees of capabilities (production
costing, market settlements, revenue requirements, and financial statements) that can be
used in place of, and/or in combination with, the current modules. As a result, we expect
that our modeling needs over time will be characterized more by evolution rather than the
deployment of a single integrated solution. Our current modular approach was in large
part an outcome of our evaluation of solutions that are currently commercially available.
For example, we were unable to identify any available integrated solutions that produce
full financial statements other than MIDAS, which is no longer being developed by Ventyx.
Our current approach also allows us to expand our review of production costing solutions
beyond those used primarily for long-term resource planning. We are currently using a
production cost modeling software PowerSIMM for use in our fuel budgeting and short-
term trading support analysis which has the potential to support longer term analysis like
the IRP.

We expect to continue our efforts to improve the efficiency, effectiveness, and
transparency of our modeling tools into 2024. The nature and timing of any changes we

44 20 CSR 4240-22.060(4)(H)
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make will largely be a function of our assessment of the currently available options. As
we consider these options, we plan to share thoughts with other Missouri utilities and with
our stakeholder group. This may or may not provide opportunities to move to a common
modeling platform. Ameren Missouri will remain open to such an outcome while ensuring
that its own tools and processes are able to support the Company's business needs and
objectives.
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9.10 Compliance References
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10. Strategy Selection

Highlights

Ameren Missouri has developed and is executing on a plan that is focused on
transitioning its generation fleet to a cleaner and more fuel diverse portfolio in a
responsible fashion over the next 20 years to ensure we provide service to our
customers that is safe, reliable and environmentally responsible at a reasonable
cost.

0 Our plan includes continued customer energy efficiency program offerings,
retirement of approximately one-third of our coal-fired generating capacity,
which will be reaching the end of its useful life, and expansion of
renewable and cleaner-burning natural gas-fired generation.

0 Our plan allows us to continue to rely on our existing, low-cost and
dependable nuclear generation while also preserving options for future
carbon-free nuclear generation.

0 By 2035, our plan would result in a diverse, balanced and dependable mix
of coal, nuclear, natural gas and renewable energy resources that result in
further significant reductions in emissions of carbon dioxide, sulfur dioxide,
nitrogen oxides, mercury and particulate matter in addition to those we
have achieved since 1990.

Our plan allows us to achieve the goals of the U.S. EPA’s proposed Clean Power
Plan, reducing carbon dioxide emissions by 30% from 2005 levels, but at a
customer cost savings of $4 billion.

Our implementation plan for the next three years includes seeking approval for a
new three-year portfolio of customer energy efficiency programs, construction of
our second Uutility-scale solar energy center, identification of potential sites for
renewable and gas-fired generation, 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.

Ameren Missouri will continue to monitor critical uncertain factors to assess their
potential impacts on our preferred plan, contingency plans and implementation.

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

In addition, Ameren Missouri has subjected its preferred resource plan to testing under
several scenarios that represent events that, while not necessarily considered probable,
could have a significant impact on our resource needs and the performance of our
preferred resource plan. These include 1) the loss of significant customer demand due
to a proliferation of distributed solar generation, 2) loss of our largest retail customer,
and 3) compliance with proposed regulation of emissions of greenhouse gases (GHG)
by existing power plants.

We have established an implementation plan for 2015-2017 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.

' 4 CSR 240-22.010(2); 4 CSR 240-22.010(2)(A)
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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 is our primary selection criterion.?

Costs alone do not and should not dictate resource decisions. Our other planning
objectives, reaffirmed by Ameren Missouri decision makers, are discussed below.

Customer Satisfaction: Ameren Missouri is dedicated to improving 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 — average rates and maximum single-year rate
increases — and 2) customer preferences — cleaner energy sources and demand-side
programs that provide customers with options to manage their usage and costs.

Environmental & Resource Diversity: Ameren Missouri, like other electric utilities in
Missouri, produces the majority of the energy it generates from coal. Current and
potential future environmental regulations may have a significant impact on Ameren
Missouri’'s existing coal-fired energy centers and its selection of future generation
resources. Ameren Missouri is focused on transitioning its generation fleet to a cleaner
and more fuel diverse portfolio. To assess resource diversity and environmental
considerations, we evaluate the composition of future portfolio options in terms of
capacity and energy and assess the relative levels of various emissions for different
alterntives.

Financial/Regulatory: The continued financial health of Ameren Missouri is crucial to
ensuring safe, reliable and cost-effective service 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 and invest in
demand and/or supply side resources to meet customer demand and reliability needs.
Measures of expected financial performance and creditworthiness are evaluated along
with potential risks.

Economic Development: Ameren Missouri is committed to support 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 primary job growth, which in turn promotes additional economic activity.

Table 10.1 summarizes our planning objectives and the primary measures used to
asses our ability to achieve these objectives with our alternative resource plans.

2 4 CSR 240-22.010(2)(B)
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Table 10.1 Planning Objectives and Measures?®

Planning Objective Categories Measures

Cost Present Value of Revenue Requirements

Customer Preferences, Levelized Rates, Single-Year
Rate Increase
Resource Diversity, CO2 Emissions, Probable
Environmental Costs

ROE, EPS, FCF, Financial Ratios, Stranded Cost Risk,
Transaction Risk, Cost Recovery Risk

Customer Satisfaction

Environmental & Resource Diversity

Financial/Regulatory

Economic Development Primary Job Growth (FTE-years)

10.2 Assessment of Alternative Resource Plans

Ameren Missouri used 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 between 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 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 a weighting 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 our 2011 IRP.®> Economic Development carried a weight of 10%. Each of
the other three planning objectives — Customer Satisfaction, Environmental & Resource
Diversity, and Financial/Regulatory — carried a weight of 20%. The scoring approach for
each planning objective is as follows:

% 4 CSR 240-22.060(2); 4 CSR 240-22.060(2)(A)1 through 7

* 4 CSR 240-22.010(2)(C); 4 CSR 240-22.010(2)(C)1; 4 CSR 240-22.010(2)(C)2; 4 CSR 240-
22.010(2)(C)3; 4 CSR 240-22.070(1); 4 CSR 240-22.070(1)(A) through (D)

® 4 CSR 240-22.010(2)(B)
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Cost — The 19 alternative resource plans were separated into five groups according to
probability weighted average PVRR results from the risk analysis discussed in Chapter
9 — four groups of 4 plans and 1 group of 3 plans. 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 Customer Satisfaction. In addition, plans which include continued
energy efficiency programs (RAP or MAP) were given a point. Also, plans which
included demand response programs were given an additional point. Finally, plans that
include additional renewable generation sources beyond those needed to comply with
legal mandates were given an additional point.

Environmental & Resource Diversity — 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
each for each of the following:

v Inclusion of demand-side programs
v Addition of nuclear generation
v Addition of combined cycle gas generation

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

v Addition of storage resources

v" Retirement of coal generation (beyond Meramec and Sioux)

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 were reduced by one point. Plans were also
reduced by one point each for potential risks associated with:
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v Lack of customer energy efficiency programs
v Significant risk of not achieving energy efficiency targets
v Nuclear construction costs

v' Retirement and replacement of additional coal units beyond Meramec
and Sioux (one point deduction for every 1,200 MW of additional
retirement)

Economic Development — Alternative plans were scored based on direct job creation,
including construction and ongoing operation. Estimates for direct job creation were
developed using the Jobs and Economic Development Impact (JEDI) Model, developed
by Marshall Goldberg of MRG & Associates under contract with the National Renewable
Energy Laboratory, or more specific estimates where available (e.g., nuclear).
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 Scoring Results
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Table 10.2 shows the composite scores for each of the 19 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. The range of composite scores across the 19 alternative
resource plans is 1.6 to 4.1, a difference of 2.5. This range was divided into thirds to
establish the plan tiers. Plans with scores greater than 3.27 were placed in the Top
Tier. Plans with scores between 2.43 and 3.27 were placed in the Mid-Tier. Plans with
scores below 2.43 were placed in the Bottom Tier.

All Top Tier plans include energy efficiency and demand response at the realistic
achievable potential (RAP) or maximum achievable potential (MAP) level. In general,
plans that include combined cycle gas generation and renewable generation beyond
that required for RES compliance scored highest. Only one plan with a Cost score
greater than 3 is not included in the Top Tier — Plan F, which includes combined cycle
generation and RAP energy efficiency, but no demand response.

10.2.2 DSM Portfolio Considerations

The top two plans identified in the plan scoring include either RAP DSM or MAP DSM.
While MAP DSM results in lower total customer costs over the 30 years evaluated in our
risk analysis, it is important to further evaluate the performance of MAP relative to RAP,
in particular because MAP is defined as the hypothetical upper boundary of achievable
demand-side potential, assuming ideal conditions for implementation. To further
investigate the relative merits of RAP and MAP DSM portfolios, we evaluated:

v" The inclusion in revenue requirements of the cost to customers of the
incentives needed to align customer and utility interests in energy
efficiency

v" The inclusion in revenue requirements of participant costs
v' The year-by-year relative net benefits for RAP and MAP

v A “Mid DSM” portfolio between RAP and MAP

Total Costs with Incentives and Participant Costs

In addition to the risk analysis discussed in Chapter 9, which excludes the cost of DSM
incentives and participant out-of-pocket costs for energy efficiency measures, we also
examined revenue requirements including these two components, both separately and
in combination. Table 10.3 shows the results for the top two plans — one with RAP and
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one with MAP — under various combinations of assumptions for inclusion of incentive
costs and participant out-of-pocket costs.

Table 10.3 PVRR Comparison of RAP and MAP

PVRR w/ DSM | PVRR w/ Incentives
PVRR w/ .. -
PVRR . Participant & DSM Participant
Incentives
$ Million Costs Costs
R - CC-MAP-Balanced 61,081 61,420 61,834 62,172
| - CC-RAP-Balanced 61,352 61,635 61,928 62,211
MAP Cost Advantage 271 215 94 38

As the table shows, the cost advantage for MAP is reduced when either or both
incentives and participant costs are included. Including only the incentives results in a
cost advantage of $215 million for MAP, compared to a cost advantage of $271 million
excluding incentives. Including participant out-of-pocket costs (and excluding incentive
costs) reduces the advantage to $94 million, while including both incentives and
participant out-of-pocket costs reduces it to $38 million.

The Missouri Energy Efficiency Investment Act (MEEIA) includes three requirements to
ensure the alignment of utility incentives with helping customers use energy more
efficiently:

v Timely recovery of program costs

v Alignment of incentives to reduce energy consumption (i.e., elimination
of the so-called “throughput disincentive”)

v' Timely earnings opportunities

The incentives included for RAP and MAP are based on an analysis of equivalency
between demand side and supply side resources. Because the top scoring plans
include gas-fired combined cycle generation, we based our equivalency analysis on the
displacement of combined cycle generation by demand-side programs. We evaluated
the earnings opportunity available to Ameren Missouri from a plan with no DSM
programs after our current three-year cycle of programs (i.e., 2013-2015) and with
combined cycle generation to meet load and reserve margin requirements instead of
DSM. The present value earnings opportunity for each of RAP and MAP was levelized
over the planning horizon. This amount was then included in the PVRR results
including DSM incentives.
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Year-by-Year Net Costs/Benefits

Implementation of the MAP energy efficiency portfolio would require a program budget
for 2016-2018 that is roughly twice the budget needed to implement the RAP portfolio,
although MAP reflects energy savings that are only roughly 35% greater than those for
RAP. For the entire planning horizon, the program budget for MAP would total $2.45
billion compared to $1.27 billion for RAP, or 93% more costly than RAP, with energy
savings that are only roughly 36% greater. We analyzed the year-by-year revenue
requirement impacts of the RAP EE Only plan (Plan F) and the MAP EE Only plan (Plan
S), including all costs and benefits. Figure 10.1 shows the annual and cumulative
revenue requirement differences between the two plans.

Figure 10.1 Year-by-Year PVRR Differences for RAP and MAP Plans
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As the chart shows, the MAP plan results in higher overall costs than the RAP plan
through 2025. While the MAP plan results in lower overall costs starting in 2026, the
cumulative increase in costs for the MAP plan reaches $225 million in 2025 and persists
until 2034, the last year of the twenty-year planning horizon, when an additional
combined cycle plant is assumed to be placed in service in the RAP EE Only plan. The
greater net benefits of MAP relative to RAP increase significantly once program
spending ceases and the persistent energy savings continue to yield benefits in the
form of capacity and energy value in addition to deferral of the combined cycle plant.
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Portfolios between RAP and MAP

To further evaluate the economics of DSM portfolios and to assist us in addressing the
policy goal of MEEIA to achieve all cost-effective demand-side savings, we evaluated
the possibility of a DSM portfolio that results in savings that are between those
represented by RAP and MAP. Because primary market research exists only to support
the development of RAP and MAP portfolios, we must estimate the costs and savings
for any other portfolio assumptions.

We started by estimating the costs and savings for a portfolio that lies midway between
the RAP and MAP portfolios, called the “Mid DSM” portfolio. The costs and savings
were estimated by interpolating between the costs and savings associated with the RAP
and MAP portfolios resulting from the primary market research included in our 2013
DSM potential study, described in Chapter 8. We then constructed a test plan including
this portfolio and supply side resources necessary to meet load and reserve
requirements. The plan was evaluated using the same ranges of assumptions used to
evaluate alternative resource plans in our risk analysis. The results of the analysis, with
a comparison of comparable plans including RAP and MAP portfolios (Plans | and R), is
shown in Table 10.4. As the table shows, the PVRR results for the Mid DSM portfolio
are midway between the results for plans with RAP and MAP DSM portfolios.

Table 10.4 PVRR Comparison of RAP and MAP

DSM Portfolio |PVRR

RAP 61,352
MAP 61,081
Mid 61,217

While it is possible to repeat this process, estimating other portfolios between RAP and
MAP at different points on a continuum between the two portfolios, it would not provide
additional insight into the merits of these various portfolios. Based on the results of our
analysis of the Mid DSM portfolio, we would expect such additional portfolios to produce
results that are similarly predictable. We would also expect the year-by-year analysis to
produce similarly predictable results, showing a net advantage for RAP through 2025 on
an annual basis and through 2033 on a cumulative basis.

Pursuing the Policy Goal of MEEIA®
As stated previously, 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

® E0-2014-0062 a; EO-2014-0062 b
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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 earlier, Ameren Missouri has conducted a DSM Potential Study, prepared by a
nationally recognized independent contractor team. That study reflects an energy
efficiency market assessment using 100% Ameren Missouri appliance saturation
surveys, demographics surveys and customer psychographic surveys. The primary
objective of the study was to assess and understand the technical, economic, and
achievable potential for all Ameren Missouri customer segments for the period from
2016 to 2034. The amount of energy efficiency achieved by customers as a direct
result of Ameren Missouri sponsored customer energy efficiency programs is defined as
realistic achievable potential (RAP). 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 DSM portfolios highlighted in the previous section. As
was noted previously, the Top Tier plans identified through scoring include
combinations of RAP and MAP DSM portfolios as well as renewables, gas-fired
resources and nuclear. These define the key options for consideration in the selection
of the preferred resource plan.

DSM Portfolio® — RAP and MAP DSM portfolios both performed well in the scoring and,
importantly, both result in reduced total costs to customers. The decision between the
two must involve a consideration of risk and reward from the perspective of both
customers and Ameren Missouri. Based on our analysis of the year-by-year cost
differences between RAP and MAP, and an understanding of the increased level of risk

7 4 CSR 240-22.010(2)(C); 4 CSR 240-22.010(2)(C)1; 4 CSR 240-22.010(2)(C)2

4 CSR 240-22.010(2)(C)3; 4 CSR 240-22.060(3)(A)5; 4 CSR 240-22.070(1); 4 CSR 240-22.070(1)(A)
through (D)

® Names, titles and roles of decision makers are provided in Appendix B.

® E0-2014-0062 ¢
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in achieving MAP relative to RAP, Ameren Missouri has chosen to include the RAP
portfolio in its preferred resource plan.

This is not to say that there couldn’t be additional potential energy savings that can be
realized. Indeed our uncertainty range for the RAP portfolio includes some significant
amount of upside. However, we must consider the immediate cost impact to all
customers of a large increase in DSM expenditures (the 2016-2018 budget would be
nearly double for MAP) and the uncertainty of the relative long-term benefits. We must
also consider that the path for demand-side programs is not “locked in” for twenty years.

Including RAP DSM in our preferred resource plan allows us to continue to offer highly
cost-effective programs to customers at roughly the same level of annual spending
budgeted for our first cycle of MEEIA programs 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. Compliance with the Missouri RES is reflected in all of our alternative resource
plans. This includes approximately 300 MW of wind, solar, hydro and landfill gas
generation. While the addition of these resources does help to transition our portfolio,
additional renewable resources would further advance this objective while also further
mitigating fuel price risks and the risks associated with additional environmental
regulation, including regulation of emissions of greenhouse gases. We have therefore
included additional wind and solar generation in our preferred resource plan to bring our
renewable generation additions to approximately 500 MW.

Supply Side Resources — Considering costs, risks and the ability to further diversify
our generating portfolio, we have included combined cycle generation in our preferred
resource plan when needed to meet customer load and reliability reserve margin
requirements. Based on our planning assumptions, we expect to need new capacity by
2034 to replace our Sioux energy center, which would be retired by the end of 2033.
Because combined cycle generation technology is relatively mature, although still
continuing to evolve, and is characterized by relatively short lead times, its inclusion
preserves a measure of flexibility with respect to deployment for meeting load and
reserve requirements. While simple cycle combustion turbine generators (CTGs) also
exhibit short lead times and are relatively inexpensive, their operating characteristics
prevent them from providing significant benefits in terms of energy diversity, and
Ameren Missouri currently has a robust fleet of CTGs. Nuclear remains an attractive
option for carbon-free around-the-clock generation with newer commercial and
developing technologies.
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The plan that embodies these key choices is listed in Table 10.2 as “Plan I”. It includes
RAP energy efficiency and demand response programs, roughly 500 MW of new
renewable generation, and a new 600 MW combined cycle energy center in 2034 along
with conversion of Meramec Units 1&2 to natural gas-fired operation in 2016, retirement
of all Meramec units by the end of 2022, and retirement of Sioux Energy Center at the
end of 2033.

10.4 Contingency Planning10

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. These include cases that may result in 1)
significantly higher or lower demand, 2) altered costs and feasibility of continuing to
operate existing generating units, and 3) policies that may encourage the development
of new nuclear generation.

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 energy more efficiently. In 2012, the Missouri Public Service Commission
(Commission) approved our first 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.

Ameren Missouri expects to file a request with the Commission for approval of a new
three-year portfolio of demand-side programs in the fourth quarter of 2014. This
portfolio would be implemented in 2016-2018. Program 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.” The throughput disincentive results from reduced sales due to energy
efficiency programs and rates that are designed to recover fixed costs based on sales
volume. Figure 10.2 illustrates the impact of the throughput disincentive on Ameren
Missouri’'s sales revenues for inclusion vs. exclusion of customer energy efficiency
programs.

%4 CSR 240-22.070(4)
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Figure 10.2 Cumulative Throughput Disincentive for RAP and MAP Plans
($Millions)

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 Expansion of Distributed Generation

The deployment of customer-owned distributed generation, particularly solar
photovoltaic systems, continues to expand. Ameren Missouri has included its
expectation for the deployment of customer-owned solar resources in its load forecast
assumptions, described in Chapter 3. Because the economics of distributed generation
can change rapidly, as we have seen in recent years, it is important for us to assess a
greater-than-expected expansion of these resources. As described in Chapter 3, we
identified the potential for additional distributed solar generation consistent with the U.S.
DOE’s Sunshot Initiative. Based on the DOE assumptions, Ameren Missouri would see
an additional 614 MW of distributed solar generation in its service territory by 2034.
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We have evaluated the impact of this change in load in two ways. First, we analyzed
the impact on the cost of our preferred resource plan if the plan itself were not changed.
Second, we analyzed the impact of the reduction in load on our need for, and timing of,
new resources. If our resource plan is altered as a result of this significant change in
customer load, we would expect to be able to defer the combined cycle generator that is
shown in service in 2034 in our preferred resource plan.

The costs (PVRR) and levelized rates for our preferred resource plan, including that for
the plan in which the combined cycle generator is deferred, are shown in Table 10.5 for
our base distributed solar assumption and for the Sunshot case. The table shows that
PVRR would be reduced by over $1.8 billion, while rates would increase by 0.21
cents/kWh if the timing of resources in the preferred plan did not change. It also shows
that PVRR would be reduced by over $2 billion, and rates would increase by 0.17
cents/kwh if the combined cycle were deferred beyond the end of the planning horizon.
Because the Sunshot Initiative would impact customer load across the Eastern
Interconnect, we developed a price scenario using the process discussed in Chapter 2
to reflect the impacts of this additional change in load on power prices.

Table 10.5 Impact of Distributed Generation Expansion

PVRR
Plan SMillion)
Preferred Plan 61,352
DG Bxpansion-CCin 2034 59,513
DG Expansion-No CCin 2034 59,320

It is important to note that our preferred resource plan provides flexibility in responding
to significant changes in load like the change that could be driven by a proliferation of
distributed generation, solar or otherwise.

10.4.3 Loss of Large Customer Load

Ameren Missouri’s largest customer is the aluminum smelter operated by Noranda
Aluminum, Inc., in New Madrid, Missouri. The smelter uses 4,169 GWh of electricity
annually with a peak demand of approximately 495 MW and is served at retail rates
regulated by the Commission under a contract with Ameren Missouri that expires in May
2020. To evaluate the impact on our preferred plan of a loss of Noranda’s load at the
end of their current contract, we examined cases in which 1) the resources and timing
reflected in our preferred plan are not changed and 2) the resources and timing
reflected in our preferred plan are changed. This is similar to the analysis we conducted
for the proliferation of distributed solar generation described in the previous section.
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The loss of Noranda’s load would allow us to defer the combined cycle that is shown
going into service in 2034 in our preferred resources plan. The costs (PVRR) and
levelized rates for our preferred resource plan, including that for the plan in which the
combined cycle generator is deferred, are shown in Table 10.6 for our base assumption
with Noranda continuing to take electric service from Ameren Missouri and for the case
with no Noranda load after May 2020. The table shows that PVRR would be reduced
by nearly $3.4 billion if the timing of resources in the preferred plan did not change. It
also shows that PVRR would be reduced by $3.6 billion if the combined cycle were
deferred beyond the end of the planning horizon.

Table 10.6 Impact of Noranda Load Loss

PVRR
Plan (SMillion)
Preferred Plan £1,352
Moranda Contract Expired-CC in 2034 57,566
Moranda Contract Expired-No CC in 2034 57,755

As with the distributed generation case discussed in the previous section, the flexibility
of our preferred resource plan allows us to adjust our resource timing to minimize cost
impacts, which in this case would be borne by our remaining customers outside of
Noranda.

10.4.4 Incremental Wind Additions"

Ameren Missouri has also modeled its preferred plan with the addition of 150 MW of
wind resources (beyond that already included in the preferred plan) in year 2022 in
order to evaluate the cost effectiveness of additional incremental renewable resources.
Table 10.7 shows the results of the analysis, which indicates increased cost to
customers for the plan with additional wind resources compared to our preferred plan.

Table 10.7 Impact of Additional Wind

PVYRR
Plan {SMillion)
Preferred Plan 61,352
Additional Wind 61,455
Difference 102
" 4 CSR 240-22.060(4)(E); EO-2011-0271 Order
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10.4.5 Greenhouse Gas Regulation

On June 2, 2014, the EPA announced its proposed “Clean Power Plan,” which calls for
a 30% reduction in carbon dioxide emissions from existing power plants compared to
2005 levels from existing power plants by 2030, with aggressive interim targets
beginning in 2020. These targets are not based on mass carbon emission reductions,
but instead are based on rates of carbon emitted from existing plants as derived from
2012 levels. The EPA established different targets for each state, including a 21%
reduction for Missouri. Figure 10.3 shows the required reduction and timing of carbon
dioxide emission rates proposed by the EPA. As the chart shows, much of the targeted
2030 reduction, 13% of the 21% final target, is required starting in 2020 due to interim
targets included in the proposed rule. This means that more than 60% of the 2030
reduction goal must be met by 2020.

Figure 10.3 EPA Target Carbon Dioxide Emission Rates for Missouri
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The proposal’s basic formula for setting CO, emissions reduction requirements is:
CO; emissions from fossil fuel-fired power plants (in pounds)
divided by:

Electricity generation from fossil fuel-fired power plants and certain low- or zero-
emitting power sources (in MWh)
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According to the EPA, this approach “factors in MWh from fossil fuel power plants and
other types of power generation, such as renewables, new nuclear and natural gas
combined cycle, as well as MWh savings from energy efficiency in the state.”

Should the rule be implemented as proposed, Ameren Missouri would have to
significantly alter its preferred resource plan in such a way as to lead to much higher
capacity reserves by advancing and adding natural gas-fired generation, as early as
2020, and uneconomically dispatching those resources, which would not otherwise be
needed until 2034 to meet customer demand and reserve margin requirements for
reliability. Figure 10.4 illustrates the changes that could have to be made to Ameren
Missouri’s preferred resource plan to comply with the proposed regulations.

Figure 10.4 Impacts of GHG Regulations on Preferred Resource Plan

The changes include 1) advancing the retirement of Meramec by three years to the end
of 2019, 2) constructing a 1,200 MW combined cycle generation facility to be
operational by the beginning of 2020, 3) altering the operation of the new combined
cycle and existing coal resources such that gas generation runs more (about twice what
it would run otherwise) and coal generators run less than they would under current
methods for economic dispatch in MISO, and 4) constructing additional wind (or
possibly nuclear) resources in the 2022-2030 timeframe. Making these changes would
result in additional costs to customers of approximately $4 billion over the 15 year
period starting in 2020 while achieving roughly the same level of annual carbon dioxide
emission reductions a few years earlier than under our preferred plan.

Ameren is advocating for changes to the EPA’s proposed rules that will allow Ameren
Missouri to execute its Preferred Resource Plan and achieve the overall objective of the
Clean Power Plan to reduce carbon emissions by 30 percent below 2005 levels over a
slightly longer period of time. Specifically, Ameren proposes that EPA:

1. Eliminate the aggressive interim emission reduction targets and give states, who
possess intimate knowledge of their system needs, the flexibility to adopt interim
milestones as appropriate
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2. Treat unreplaced retired coal units as a zero-emitting resource (similar to how
customer energy efficiency programs are treated)

3. Give states the flexibility to extend the compliance date to allow the orderly
retirement of coal plants as states implement their transition plans

Comments to the rule are due December 1, 2014, and EPA expects to issue a final rule
in June 2015. States are required to develop plans to implement the rule by mid-2016,
with the possibility of a one or two year extension. Legal challenges to the rule are
expected and could in turn cause significant planning and operational challenges in
developing and executing plans to comply with EPA’s proposed interim targets starting
in 2020. The changes we are advocating would alleviate these planning and
operational challenges in addition to saving our customers $4 billion.

10.4.6 Optionality for New Generation

As the contingency cases described earlier illustrate, it is important to maintain options
and flexibility to ensure Ameren Missouri can meet its customers’ energy needs in a
safe, reliable, and environmentally responsible manner at a reasonable cost. Our
analysis has shown that renewables, gas-fired combined cycle, and nuclear generation
continue to be attractive options for meeting our customers’ future energy needs. It is
therefore important to ensure that we can exercise these options when needed and in
response to changing circumstances. This includes continuing to evaluate opportunities
for developing additional renewable energy resources, evaluating potential sites for new
gas-fired generation, and taking actions to maintain an option for future nuclear
generation and the associated economic development benefits that would be realized
for the state of Missouri. As the discussion of greenhouse gas regulation demonstrates,
options for cleaner and dependable resources are also critical for ensuring compliance
with such regulations while maintaining safe, reliable, and cost-effective service to
customers.
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10.5 Resource Acquisition Strategy12

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. Under no
ranges or combinations of outcomes for the critical uncertain factors, would the
Preferred Resource Plan be inappropriate. Figure 10.5 shows the Preferred Resource
Plan as well as several contingency options 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,
2015-2017.

Figure 10.5 Preferred Plan and Contingency Plans

"2 4 CSR 240-22.070(1); 4 CSR 240-22.070(1)(A) through (D); 4 CSR 240-22.070(2);
4 CSR 240-22.070(4); 4 CSR 240-22.070(4)(A) through (C);
4 CSR 240-22.070(7); 4 CSR 240-22.070(7)(A) through (C)
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10.5.1 Preferred Plan

As discussed in Section 10.3, our Preferred Resource Plan includes RAP energy
efficiency and demand response programs, roughly 500 MW of new renewable
generation, and a new 600 MW combined cycle energy center in 2034 along with
conversion of Meramec Units 1&2 to natural gas-fired operation in 2016, retirement of
all Meramec units by the end of 2022, and retirement of Sioux Energy Center at the end
of 2033.

Demand Side Resources

The preferred plan includes RAP energy efficiency and demand response programs.
Energy efficiency programs under our current three-year MEEIA plan run through 2015.
Energy efficiency programs under subsequent MEEIA cycles begin in 2016. Demand
response programs begin in 2019 based on our expectation for higher avoided capacity
costs in that timeframe. Program spending for the 20-year planning horizon is $1.41
billion. Cumulative peak demand reductions reach 1090 MW by 2034 (not including
planning reserve margin), and cumulative energy savings (at the customer meter) total
over 23.6 million MWh.

Renewables

Chapter 9 includes a detailed description of renewable resource requirements. In
summary, Ameren Missouri will need additional non-solar resources starting in 2019.
We also expect to need additional solar resources to continue to meet the RES solar
requirements when SRECs transferred to Ameren Missouri from customer-owned solar
facilities are no longer available. Beyond those renewable resources included for RES
compliance, we have included additional wind and solar resources to advance our
objective to transition our generation portfolio to a cleaner and more fuel diverse mix of
resources. Our expansion of renewables includes 400 MW of wind, 45 MW of solar, 20
MW of new hydroelectric, 8 MW of upgrades to existing hydroelectric facilities, and 5
MW of additional landfill gas generation.

Supply-Side Resources

The Preferred Resource Plan calls for the conversion of Units 1&2 at our Meramec
Energy Center to natural gas-fired operation in early 2016 and retirement of all
Meramec units by the end of 2022. It also includes retirement of Sioux Energy Center
by the end of 2033 and a 600 MW combined cycle plant near the end of the planning
horizon in 2034.
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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 plan that reflects a discontinuation of
demand side programs after our current MEEIA cycle programs expire at the end of
2015. The contingency plan therefore also includes the installation of a 600 MW
combined cycle facility to be in service in 2023 and another 600 MW combined cycle in
2031 in addition to the generation resources included in our preferred plan. We are also
maintaining a contingency option to reflect policy support for new nuclear generation,
which would result in the addition of nuclear generation in 2034. Maintaining an option
for new nuclear generation also affords us greater flexibility to comply with requirements
of greenhouse gas regulations.

10.5.3 Expected Value of Better Information Analysis'*

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 10.8 displays the results of the
EVBI analysis as measured by PVRR. Under almost all critical uncertain factor values,
Plan G results in a lower PVRR than the preferred plan. In part, because it is possible
that additional cost-effective energy savings could be identified, we will continue to
undertake rigorous evaluation of our programs and periodically update our market
research to identify additional such opportunities.

Under the high carbon price scenario, Plan L with only additional renewable resources
(no further DSM after MEEIA Cycle 1), performs significantly better than the preferred
plan. While the addition of such a vast amount of wind generation may not be practical
or feasible, the analysis does indicate the potential for greater value for renewable
resources under aggressive scenarios for greenhouse gas regulation. We will continue
to evaluate opportunities for additional renewable resources as we identify options and
candidate sites for our planned renewable additions and as current efforts to regulate
greenhouse gas emissions continue to unfold.

'3 4 CSR 240-22.070(4)
% 4 CSR 240-22.070(3)
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Ameren Missouri

Alternative Resource Plans

PVRR

Without

Better
Info

Coal Retirements

Low | Base | High None

Carbon

Low

Base

Table 10.8 EVBI Analysis Results

Load Growth

High PWA | Low | Base | High

Natural Gas Price

PWA | Low | Base

High

Project Cost

Low

Base

High

Interest Rate & ROE

Low

Base

High

Low

Base

High

Coal Price

Low

Base

High

A CC-RAP 61,113 59,612 59,551 69,821(59,576 66,484 69,475 74,195(69,821 55,926 59,682 62,910|61,056 61,151 61,179 60,975|60,349 61,084 62,106 (60,259 61,124 61,874 61,335 55439 60,405 (57,490 61,223 63,850
B Nuke2-RAP 62,262 |60,813 60,757 70,657 |60,780 67,488 70,325 74,823(70,657 57,138 60,879 64,127 (62,211 62,380 62,307 61,974 |60,613 62,187 64,507 [61,296 62,275 63,122 (62,484 56,484 61,554 58,639 62,372 64,999
C SC-RAP 61,060 |59,553 59,489 69,813 (59,516 66,421 69,464 74,253(69,813 55,859 59,627 62,838|60,997 61,126 61,122 60,916 60,342 61,033 62,000 (60,213 61,072 61,815(61,283 55,392 60,353 |57,438 61,171 63,797
D Pumped Hydro-RAP 61,522 |60,007 59,943 70,319 (59,969 66,910 69,968 74,780(70,319 56,312 60,081 63,291|61,458 61,577 61,586 61,393 |60,760 61,494 62,502 (60,645 61,533 62,303 |61,744 55811 60,814 (57,899 61,632 64,259
E Wind-SC-RAP 61,338 59,881 59,823 69,791(59,847 66,592 69,456 73,993 (69,791 56,206 59,946 63,190|61,287 61,438 61,388 61,080|60,389 61,306 62,546 (60,444 61,350 62,135(61,561 55,644 60,631|57,716 61,449 64,075
F CC-RAP EE only 61,335 59,840 59,782 70,002 59,806 66,716 69,658 74,317|70,002 56,163 59,906 63,150|61,285 61,347 61,407 61,207 60,490 61,305 62,420|60,459 61,347 62,116 |61,431 55,702 61,113|57,713 61,446 64,073
G CC-MAP 60,842 59,360 59,297 69,449 (59,323 66,165 69,108 73,758|69,449 55,683 59425 62,656|60,788 60,909 60,900 60,647 60,078 60,813 61,835|59,990 60,854 61,601|61,192 55,088 60,134|57,220 60,953 63,579
H Nuke-RAP-Balanced 61,800 |60,338 60,276 70,290 (60,302 67,067 69,953 74,523(70,290 56,665 60,402 63,639 (61,748 61,895 61,851 61,552|60,620 61,752 63,359 (60,884 61,812 62,616 (62,022 56,064 61,092 (58,177 61,911 64,537
| CC-RAP-Balanced 61,352 |59,870 59,807 69,959 (59,833 66,673 69,618 74,270(69,959 56,193 59,936 63,166 (61,298 61,418 61,411 61,161|60,505 61,322 62,440 (60,479 61,364 62,130 (61,575 55,657 60,645 (57,730 61,463 64,089
J Nuke-MEEIA1-Balanced 63,935 |62,446 62,384 72575|62,410 69,343 72,234 76,832(72,575 58,794 62,500 65,755 (63,897 63,851 64,026 63,892|62,411 63,879 65908 (62,935 63948 64,825|63,935 58,123 63,935|60,312 64,045 66,672
K CC-MEEIA1-Balanced 63,357 |61,846 61,782 72,135|61,808 68,837 71,788 76,477 (72,135 58,193 61,900 65,148 63,319 63,226 63,460 63,391|62,235 63,323 64,754 (62,407 63,370 64,203 |63,357 57,597 63,357 |59,735 63,468 66,094
L Wind-MEEIA1 66,973 |66,403 66,293 70,570 (66,339 69,808 70,444 71,706|70,570 63,035 66,317 69,708|67,029 68,360 66,671 64,256 (62,635 66,871 72,134|65437 66,995 68,337 |66,973 60,885 66,973|63,351 67,084 69,710
M CC-MAP-Labadie 64,452 63,500 63,471 69,939 (63483 67,817 69,705 72,761(69,939 59,717 63,621 66,835 |64,328 63,624 64,780 65,789 (63,158 64,418 66,011(63,526 64,465 65,271 (64,802 58,370 63,743 (62,360 64,517 66,015
N CC-MAP-Rush 62,617 61,394 61,353 69,686 (61,370 66,948 69,396 73,296 (69,686 57,649 61,495 64,714 (62,523 62,249 62,811 63,194 |61,654 62,587 63,823 (61,746 62,629 63,393 |62,968 56,703 61,909 (59,810 62,708 64,701
(o] g:::i(;iS—RAP-Labadle- 65,397 [64,489 64,457 70,650|64,470 68,645 70,427 73,326(70,650 60,722 64,602 67,821|65,279 64,624 65,710 66,627 |63,477 65331 67,844 64,390 65,411 66,290 (65,620 59,334 64,690 63,306 65463 66,961
P g;::ioe?_RAP-RUSh_ 64,018 (62,838 62,794 70,853|62,812 68,231 70,573 74,315(70,853 59,109 62,931 66,156 |63,929 63,705 64,195 64,487 (62,347 63,954 66,202 63,043 64,031 64,886|64,240 58,080 63,310 (61,211 64,108 66,102
Q Nuke-MAP-Balanced 61,431 59,982 59,915 69,863 (59,942 66,640 69,528 74,091(69,863 56,308 60,045 63,269 (61,375 61,581 61,469 61,118|60,333 61,384 62,897 [60,538 61,443 62,226 61,781 55,624 60,722 (57,808 61,541 64,168
R CC-MAP-Balanced 61,081 59,618 59,553 69,588 (59,580 66,354 69,251 73,834 (69,588 55,950 59,680 62,911|61,030 61,176 61,132 60,833 |60,234 61,051 62,169 (60,211 61,093 61,857 |61,432 55,306 60,373 (57,459 61,192 63,818
S CC-MAP EE only 61,078 59,595 59,532 69,687 |59,558 66,402 69,346 73,999 (69,687 55918 59,661 62,891|61,024 61,144 61,136 60,885|60,314 61,049 62,070(60,224 61,089 61,838 |61,278 55,376 60,914 |57,455 61,188 63,815
Minimum PVRR among plans 59,360 59,297 69,449|59,323 66,165 69,108 71,706 |69,449 55,683 59,425 62,656 |60,788 60,909 60,900 60,647 [60,078 60,813 61,835]59,990 60,854 61,601 |61,192 55,088 60,134 |57,220 60,953 63,579
Plan with Minimum PVRR G G G G G G L G G G G G G G G G G G G G G G G G G G G
Subjective Probability 35% 50% 15% | 85% 3% 9% 3% | 15%  17% 51% 17% | 40% 18% 36% 6% | 10% 80% 10% | 10% 80% 10% | 45% 55% 5% | 10% 80% 10%
Expected Value of Better Info 510 510 510 | 510 508 510 2564 | 510 510 510 510 | 510 508 511 514 | 427 509 605 | 489 510 529 | 382 568 511 | 510 510 510
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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, 2015-2017. Below is a description of those
major activities.

Load Analysis and Forecasting Implementation

Ameren Missouri continually works to explore additional data sources and enhanced
forecasting and analytical techniques to improve its load analysis processes, and, as of
this writing, is in the process of developing and implementing a new sample for its load
research program. Ameren Missouri has worked with Enernoc Utility Solutions in 2009
and 2013 to perform extensive primary market research and anticipates continuing to
engage in periodic collection of primary data to further enhance its understanding of the
mix of end-use appliances and equipment in its service territory. More detail on load
analysis research activities is provided in Chapter 3.

Demand-Side Resources Implementation

The detailed implementation plan for RAP DSM is presented in Chapter 8 and includes
program templates, evaluation strategies, energy and peak savings goals, budgets, and
other information for the implementation period. Table 10.9 provides a summary of the
annual energy savings and peak reduction goals, as well as annual budgets, for
residential and business programs.

Table 10.9 DSM Implementation Plan Summary

2016 2017 2018 Total
Residential EE Programs net energy savings (MWh) 58,505 45,691 61,472 165,668
Business EE Programs net energy savings (MWh) 46,252 91,927 122,536 260,715
Total estimated net energy savings (MWh) at meter 104,757 137,617 184,008 426,382
Residential EE Programs net demand reduction (MW) 14 9 13 36
Business EE Programs net demand reduction (MW) 13 28 37 78
Estimated net demand reduction (MW) at meter 27 37 50 114
Residential EE Programs annual costs ($ millions) $21.81 $18.61 $22.96 $63.38
Business EE Programs annual costs ($ millions) $14.60 $30.23 $39.36 $84.19
Estimated costs (Program costs in millions)* $36.41 $48.84 $62.32 $147.57

*Note: The Company may choose to equalize expenditures for each year after finalizing implementation plans with its
implementation contractors.

15 4 CSR 240-22.070(6); 4 CSR 240-22.070(6)(A) through (D)
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Demand-Side Resources Cost Recovery and Incentives

Ameren Missouri continues to implement its first cycle of approved MEEIA programs,
which run through 2015. Ameren Missouri expects to file a request with the
Commission in the fourth quarter of 2014 for approval of demand-side programs and
associated cost recovery and incentive mechanisms to be implemented in 2016-2018.
Upon approval, Ameren Missouri will proceed with contractor onboarding and
implementation planning.

Combined Cycle

While the preferred resource plan includes new combined cycle generation near the end
of the planning horizon, in 2034, our contingency planning indicates a need to prepare
for the possibility of needing new generation much sooner. This may be as a result of
triggering a contingency option related to DSM cost recovery and incentives or to
comply with greenhouse gas regulations. To prepare for such contingency options,
Ameren Missouri will be evaluating potential sites for new combined cycle generation.

Nuclear

To preserve the nuclear resource option, Ameren Missouri continues nuclear
development activities as necessary to ensure that this option remains viable in the
projected needed timeframes. This includes maintaining the existing application for a
new nuclear unit on the US NRC docket with the review suspended, interface with
vendors developing new small modular light water reactor technologies, and a
continued review and evaluation of large light water reactors with passive safety
features.

Renewables

Our preferred resource plan includes the addition of new solar generation in 2016,
expansion of our existing landfill gas-fueled Maryland Heights Renewable Energy
Center in 2018, and new wind resources beginning in 2019. Ameren Missouri will be
engaging in activities during the implementation period to support the construction of the
new solar generation in 2016, including bid solicitation, contractor selection, applying for
a certificate of convenience and necessity, and construction. We will also be continuing
to evaluate the feasibility and timing for expansion at Maryland Heights and evaluating
potential sites and options for wind generation.

Meramec

Ameren Missouri will be taking steps to convert Meramec Units 1&2 to natural gas-fired
operation by early 2016. Because the units were originally designed with the option of
operating on natural gas fuel, the work necessary to ensure reliable operation on natural
gas is expected to be minimal and cost less than $2 million.
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Environmental

Ameren Missouri will continue to monitor changes in environmental regulations and
options for compliance. In the near term, we will complete work needed to comply with
MATS.

Voltage Control Pilot Project

Ameren Missouri has initiated a Voltage Control Pilot Project to evaluate Volt/Var
Optimization effectiveness and to evaluate Conservation Voltage Reduction on selected
distribution power lines. Distributed control programming and operational testing are
expected to be completed during 2014-2015.

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. Material purchases
make use of stock items established by the CDT. Where material has not been
established as a stock item, the preferred approach is to solicit and obtain at least three
quotations from a group of preferred Ameren vendors wherever possible to ensure the
most competitive pricing for the material.

In the case of utilizing engineering, procurement and construction contracts (EPC),
competitive bids are acquired from multiple vendors capable of meeting the
requirements of the project. For the planned 2016 solar project, for example, the EPC
contract will be fixed fee-based and the procurement of all components will be in the bid
price and therefore under the full responsibility of the contractor.

Ameren Missouri will be following Ameren’s Project Oversight Process, which is
provided in Appendix C, for monitoring the progress made implementing its Preferred
Resource Plan."

'° 4 CSR 240-22.070(6)(E)
'" 4 CSR 240-22.070(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 valid 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 the Environmental Services Group will
continue to monitor and evaluate developments on efforts to regulate greenhouse gas
emissions. With EPA scheduled to announce its final rule for existing power plants in
June 2015, Ameren Missouri will continue to be engaged at both the federal and state
level.

Gas Prices

The President and CEO of Ameren Missouri is updated at least annually by Corporate
Planning on trends and drivers of natural gas prices as part of the update on the drivers
of forward commodity prices. Ameren Missouri senior management may, in its sole
discretion, request more frequent updates to discuss significant changes in natural gas
prices.

Load Growth

Corporate Planning will update Ameren Missouri's capacity position as needed based
on the latest assumptions regarding load growth. Any significant changes in resource
needs, whether timing or size, will be communicated to Ameren Missouri senior
management. Corporate Planning will also reassess, at least annually, its assumptions
for load growth in the Eastern Interconnect, which is a critical dependent uncertain
factor included in our power price scenario modeling.

Coal Prices
Corporate Planning will work with Ameren Missouri’s Fuels organization to monitor coal
prices, with updates at least annually and as needed.

Project Costs

Corporate Planning, with support from other groups and as directed by Ameren Missouri
senior management, will monitor trends in capital costs for all of the candidate supply-
side resource options and environmental compliance retrofits with careful attention to
those included in the preferred and contingency resource plans. Any significant
changes will be communicated to Ameren Missouri senior management.

'® 4 CSR 240-22.070(6)(F)
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Demand-Side Resource Impacts and Cost

Corporate Planning will continue to evaluate the cost-effectiveness of its DSM programs
internally and through the evaluation process. To further enhance our ability to ensure
the continued cost effectiveness of our demand side programs, Ameren Missouri will 1)
annually adjust its estimate of annual load reductions from its DSM potential study to
incorporate the most recent EM&V measure impact energy savings estimates and 2)
seek program design changes to account for emerging baseline energy savings
constructs that could affect available potential as well as program cost
effectiveness. Any major deviations from planning assumptions like participation rates,
technology costs, and customer opt-out will be communicated to Ameren Missouri
senior management.

Interest Rates and Financial Metrics

Corporate Planning and Treasury will continue to evaluate the impact of interest rates
and various financial metrics on revenue requirements consistent with maintaining
investment grade credit ratings. This evaluation will include an analysis of the level of
interest rates and financial metrics that would trigger consideration of a contingency
plan.
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10.6 Compliance References
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Strategy Selection

Highlights
e Ameren Missouri continues to execute on a plan that is focused on transitioning
its generation fleet to a cleaner and more fuel diverse portfolio in a responsible
fashion over the next 20 years to ensure we provide service to our customers

that is safe, reliable and environmentally responsible at a reasonable cost.

0 Our plan includes a dramatic increase in the amount of wind and solar
generation in our portfolio, with 700 MW of new wind resources in the next
three years and 100 MW of new solar resources in the next ten years.

o Our plan also includes continued customer energy efficiency program
offerings, introduction of customer demand response programs, and
retirement of approximately half of our coal-fired generating capacity,
which will be reaching the end of its useful life.

0 Our plan allows us to continue to rely on our existing, low-cost and
dependable nuclear generation.

e Our plan allows us to achieve carbon dioxide emission reductions of 35% from
2005 levels by 2030, 50% by 2040 and 80% by 2050.

e Ourimplementation plan for the next three years includes steps necessary to add
700 MW of wind to our portfolio, approval and implementation of energy
efficiency and demand response programs beyond our current 3-year plan, 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.

Ameren Missouri has selected its preferred resource plan and contingency plans 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

2017 Integrated Resource Plan Page 1
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v Critically analyzing the most promising alternative resource plans to ensure that
we select a plan that best balances competing objectives

In addition, Ameren Missouri has subjected its preferred resource plan to testing under
several scenarios that represent events that, while not necessarily considered probable,
could have a significant impact on our resource needs and the performance of our
preferred resource plan. These include 1) the addition of significant customer demand
associated with an aluminum smelter, and 2) compliance with regulation of emissions of
greenhouse gases (GHG) by existing power plants.

We have established an implementation plan for 2018-2020 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.

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 is our primary selection criterion.?

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

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

14 CSR 240-22.010(2); 4 CSR 240-22.010(2)(A); EO-2017-0073 1.N
2 4 CSR 240-22.010(2)(B)
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impacted by resource decisions: 1) rate impacts — levelized average rates and 2)
customer preferences — cleaner energy sources and demand-side programs that
provide customers with options to manage their usage and costs.

Environmental & Resource Diversity: Ameren Missouri, like other electric utilities in
Missouri, produces the majority of the energy it generates from coal. Ameren Missouri
continues to be focused on transitioning its generation fleet to a cleaner and more fuel
diverse portfolio.

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 and invest in demand and/or supply side resources to meet customer
demand and reliability needs. Measures of expected financial performance and
creditworthiness are evaluated along with potential risks.

Economic Development: Ameren Missouri is committed to support 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, which in turn promotes additional economic activity.

Table 10.1 summarizes our planning objectives and the primary measures used to
asses our ability to achieve these objectives with our alternative resource plans.

Table 10.1 Planning Objectives and Measures?

34 CSR 240-22.060(2); 4 CSR 240-22.060(2)(A)1 through 7
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10.2 Assessment of Alternative Resource Plans

Ameren Missouri used 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 between 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 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 a weighting 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 our 2011 and 2014 IRPs.® Economic Development carried a weight of
10%. Each of the other three planning objectives — Customer Satisfaction,
Environmental & Resource Diversity, and Financial/Regulatory — carried a weight of
20%. The scoring approach for each planning objective is as follows:

Cost — The 18 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 3 points in
the overall scoring for Customer Satisfaction. Plans that yielded a score of 3 were given
2 points. In addition, plans which include continued energy efficiency programs (RAP or
MAP) were given a point. Also, plans which included demand response programs were
given an additional point. Plans that include significant reductions in emissions, either

4 4 CSR 240-22.010(2)(C); 4 CSR 240-22.010(2)(C)1; 4 CSR 240-22.010(2)(C)2;
4 CSR 240-22.010(2)(C)3; 4 CSR 240-22.070(1); 4 CSR 240-22.070(1)(A) through (D)
5 4 CSR 240-22.010(2)(B)
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as a result of early coal retirements or to achieve emission reduction targets, were given
an additional point. Finally, plans that include significant additional renewable
generation sources beyond those needed to comply with legal mandates were given an
additional point.

Environmental & Resource Diversity — 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
each for each of the following:

v" Inclusion of demand-side programs
v Addition of nuclear generation
v Addition of combined cycle gas generation (1 point per 600 MW)

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

v Addition of storage resources

v’ Early retirement of coal generation (1 point per 1,200 MW)

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

v Lack of any DSM programs
v' Significant risk of not achieving energy efficiency targets
v Nuclear construction costs (2 point deduction)

v" Retirement and replacement of additional coal units beyond Meramec
and Sioux (1 point deduction for every 1,200 MW of additional
retirement)

Economic Development — Alternative plans were scored based on direct job creation,
including construction and ongoing operation. Estimates for direct job creation were
developed using the Jobs and Economic Development Impact (JEDI) Model, developed
by Marshall Goldberg of MRG & Associates under contract with the National Renewable
Energy Laboratory, or more specific estimates where available (e.g., nuclear).

2017 Integrated Resource Plan Page 5
Schedule MM-S11



Ameren Missouri 10. Strategy Selection

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 Scoring Results

Description Overall
Assessment

R - RAP-35% CO2 Reduction 4.30

A - RAP 3.90

P - Meramec Retired 2020 3.90

Q - RES Compliance only 3.90

B - RAP EE only 3.60

M - Rush Island Retired 2024 3.60

N - Labadie Retired 2024 3.60

O - Meramec 2020-Labadie 2024 3.60

D - MAP 3.40

E - MAP EE only 3.00

F - MAP DR only

C- RAP DR only

L - No DSM-Solar

K- No DSM-Wind&SC

G - No DSM-CC

| - No DSM-Pumped Storage

H - No DSM-SC

J - No DSM-Nuclear

Table 10.2 shows the composite scores for each of the 18 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 3.6 were placed in the Top
Tier. Plans with scores between 2.8 and 3.6 were placed in the Mid-Tier. Plans with
scores below 2.8 were placed in the Bottom Tier. All Top Tier plans include energy
efficiency and demand response at the realistic achievable potential (RAP) level.
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10.2.2 DSM Portfolio Considerations

While MAP DSM results in lower total customer costs than RAP DSM over the 30 years
evaluated in our risk analysis, it is important to further evaluate the performance of MAP
relative to RAP, in particular because MAP is defined as the hypothetical upper
boundary of achievable demand-side potential, assuming ideal conditions for
implementation. To further investigate the relative merits of RAP and MAP DSM
portfolios, we evaluated:

v The year-by-year relative net benefits for RAP and MAP
v A “Mid DSM” portfolio between RAP and MAP

Year-by-Year Net Costs/Benefits

Implementation of the MAP energy efficiency portfolio would require a program budget
for that is nearly double the budget needed to implement the RAP portfolio, although
MAP reflects cumulative energy savings that are only roughly 40% greater than those
for RAP. We analyzed the year-by-year revenue requirement impacts of the RAP plan
(Plan A) and the MAP plan (Plan D), including all costs and benefits. Figure 10.1 shows
the annual and cumulative revenue requirement differences between the two plans.

Figure 10.1 Year-by-Year PVRR Differences for RAP and MAP Plans
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As the chart shows, the MAP plan results in higher overall costs than the RAP plan
through 2025. While the MAP plan results in lower overall costs starting in 2026, the
cumulative increase in costs for the MAP plan reaches $414 million in 2025 and persists
until 2038, beyond the last year of the twenty-year planning horizon. The greater net
benefits of MAP relative to RAP increase significantly after the end of the planning
horizon as captured in the end effects.

Portfolios between RAP and MAP

To further evaluate the economics of DSM portfolios and to assist us in addressing the
policy goal of MEEIA to achieve all cost-effective demand-side savings, we evaluated
the possibility of a DSM portfolio that results in savings that are between those
represented by RAP and MAP. Because market research exists only to support the
development of RAP and MAP portfolios, we must estimate the costs and savings for
any other portfolio assumptions.

We started by estimating the costs and savings for a portfolio that lies midway between
the RAP and MAP portfolios, called the “Mid DSM” portfolio as discussed in Chapter 8.
We then constructed a test plan including this portfolio and supply side resources
necessary to meet load and reserve requirements. The plan was evaluated using the
same ranges of assumptions used to evaluate alternative resource plans in our risk
analysis. The results of the analysis, with a comparison of comparable plans including
RAP and MAP portfolios (Plans A and D), is shown in Table 10.3. As the table shows,
the PVRR results for the Mid DSM portfolio are roughly midway between the results for
plans with RAP and MAP DSM portfolios.

Table 10.3 PVRR Comparison of RAP and MAP

While it is possible to repeat this process, estimating other portfolios between RAP and
MAP at different points on a continuum between the two portfolios, it would not provide
additional insight into the merits of these various portfolios. Based on the results of our
analysis of the Mid DSM portfolio, we would expect such additional portfolios to produce
results that are similarly predictable. We would also expect the year-by-year analysis to
produce similarly predictable results, showing a net advantage for RAP through 2025 on
an annual basis and through 2037 on a cumulative basis.
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Pursuing the Policy Goal of MEEIA

As stated previously, 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 earlier, 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 DSM portfolios highlighted in the previous section. As
was noted previously, the Top Tier plans identified through scoring include the RAP
DSM portfolio as well as renewables, including three plans that go beyond the
renewable requirements of the RES. These define the key options for consideration in
the selection of the preferred resource plan.

DSM Portfolio® — RAP and MAP DSM portfolios both result in reduced total costs to
customers compared to plans with no DSM beyond the current MEEIA Cycle 2 program.
The decision between the two must involve a consideration of risk and reward from the
perspective of both customers and Ameren Missouri. Based on our analysis of the
year-by-year cost differences between RAP and MAP, and an understanding of the
increased level of risk in achieving MAP relative to RAP, Ameren Missouri has chosen
to include the RAP portfolio in its preferred resource plan.

64 CSR 240-22.010(2)(C); 4 CSR 240-22.010(2)(C)1; 4 CSR 240-22.010(2)(C)2

4 CSR 240-22.010(2)(C)3; 4 CSR 240-22.060(3)(A)5; 4 CSR 240-22.070(1); 4 CSR 240-22.070(1)(A)
through (D)

" Names, titles and roles of decision makers are provided in Appendix B.
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This is not to say that there couldn’t be additional potential energy savings that can be
realized. Indeed, our uncertainty range for the RAP portfolio includes potential upside.
However, we must consider the immediate cost impact to all customers of a large
increase in DSM expenditures (approximately $250 million per year for MAP vs. $135
million per year for RAP) and the significant uncertainty of the relative long-term
benefits. We must also consider that the path for demand-side programs is not “locked
in” for twenty years.

Including RAP DSM 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. Compliance with the Missouri RES is reflected in all of our alternative resource
plans. This includes approximately 734 MW of wind and solar generation. An
additional 66 MW of solar results in a relatively modest increase in PVRR under current
assumptions. Because costs for solar resources are expected to continue to decline, it
is possible that these additional resources could be added at no additional cost, or
perhaps a savings to customers, by the time implementation is considered. We have
therefore included additional solar generation in our preferred resource plan to bring our
renewable generation additions to 800 MW. It is also possible that additional wind
resources beyond those included in our plan could be beneficial to customers.
Implementation of our planned wind additions will provide us with an opportunity to
identify additional potentially beneficial projects.

Meramec Retirement — We evaluated two plans with early retirement of Meramec at
the end of 2020 rather than at the end of 2022 — Plans O and P. As described in
Chapter 9, our risk analysis results demonstrated that the cost of plan O, which also
includes early retirement of Labadie, is more than a billion dollars higher than that for
the preferred plan. The cost of plan P is about $49 million higher than that for plan A,
which differs only in the retirement date for Meramec, on a probability weighted basis.
As our EVBI analysis shows, the cost of plan P is consistently higher than that for plan
A across all values of the critical uncertain factors.

Carbon Dioxide Emissions — We evaluated a plan (plan R) that targets additional
reductions in CO2 emissions to achieve a 35% reduction from 2005 levels by 2030.
This plan differs from plan A only in this regard and results in costs that are about $52
million higher. The additional costs are expected to be incurred in 2030-2033 and are
based on our current IRP assumptions. Targeting greater levels of CO2 emission
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reductions is expected to help spur innovation in the optimization of fleet operations,
leading to potential efficiencies that may result in net savings to customers in the long
run.

The plan that embodies these key choices is listed in Table 10.2 as “Plan R”. It includes
RAP energy efficiency and demand response programs, 800 MW of new renewable
generation, retirement of all Meramec units by the end of 2022, retirement of Sioux
Energy Center at the end of 2033, and retirement of two of the four units at Labadie
Energy Center at the end of 2036. It also includes CO2 emission reductions of 35% by
2030 and supports achievement of our long-term goal of an 80% reduction by 2050.
Figure 10.2 shows the preferred resource plan and its key elements.

Figure 10.2 Preferred Resource Plan

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. These include cases that may result in 1)
significantly higher demand, and 2) altered costs and feasibility of continuing to operate
existing generating units.

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

9 4 CSR 240-22.070(4)
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use energy more efficiently. In early 2016, the Missouri Public Service Commission
(Commission) approved our second 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.

Ameren Missouri expects to file a request with the Commission for approval of a new
portfolio of demand-side programs in the first quarter of 2018. 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 Addition of Large Customer Load

Ameren Missouri’s largest customer in recent years has been the aluminum smelter
now owned by Magnitude 7 Metals in New Madrid, Missouri. The smelter historically
used roughly 4,200 GWh of electricity annually with a peak demand of approximately
500 MW. The smelter suffered damage to its potlines in 2016 and has significantly
reduced it electric usage since that damage occurred. To evaluate the impact on our
preferred plan of a return to full operation of the smelter and its impact on our need for
resources under the preferred plan, we evaluated a capacity position included this
demand. We found that the addition of load would not result in the need for new supply
side resources during the planning horizon.

10.4.3 Greenhouse Gas Regulation

As described in Chapter 5, the EPA’s previously proposed “Clean Power Plan” (CPP)
continues to be subject to a stay issued by the U.S. Supreme Court in early 2016. As a
result, many states (including Missouri) suspended any significant further action to
implement the rule unless and until the stay is lifted. While much uncertainty remains,
we have evaluated the potential effect of implementation of the rule in its final form prior
to the stay on the performance of our preferred resource plan. In doing so, we assumed
a mass-based compliance regime for the state of Missouri. Table 10.4 shows the
PVRR results for the preferred plan with and without application of the CPP limits. The
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cost of the preferred plan would be expected to increase by about $55 million as a result
of applying the CPP limits.

Table 10.4 PVRR Comparison With and Without CPP Limits

10.4.4 Optionality for New Generation

As the contingency cases described earlier illustrate, it is important to maintain options
and flexibility to ensure Ameren Missouri can meet its customers’ energy needs in a
safe, reliable, and environmentally responsible manner at a reasonable cost. Our
analysis has shown that renewables and gas-fired combined cycle continue to be
attractive options for meeting our customers’ future energy needs. It is therefore
important to ensure that we can exercise these options when needed and in response
to changing circumstances. This includes continuing to evaluate opportunities for
developing additional renewable energy resources and evaluating potential sites for
new gas-fired generation. As the discussion of greenhouse gas regulation
demonstrates, options for cleaner and dependable resources are also critical for
ensuring compliance with such regulations while maintaining safe, reliable, and cost-
effective service to customers.

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. Under no
ranges or combinations of outcomes for the critical uncertain factors, would the
Preferred Resource Plan be inappropriate. Figure 10.3 shows the Preferred Resource
Plan as well as contingency options 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,
2018-2020.

10 4 CSR 240-22.070(1); 4 CSR 240-22.070(1)(A) through (D); 4 CSR 240-22.070(2);
4 CSR 240-22.070(4); 4 CSR 240-22.070(4)(A) through (C);
4 CSR 240-22.070(7); 4 CSR 240-22.070(7)(A) through (C)
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Figure 10.3 Preferred Plan and Contingency Plans

10.5.1 Preferred Plan

As discussed in Section 10.3, our Preferred Resource Plan includes RAP energy
efficiency and demand response programs, 800 MW of new renewable generation,
retirement of all Meramec units by the end of 2022, retirement of Sioux Energy Center
at the end of 2033, and retirement of two of the four units at Labadie Energy Center at
the end of 2036.

Demand Side Resources

The preferred plan includes RAP energy efficiency and demand response programs.
Energy efficiency programs under our current three-year MEEIA plan run through
February 2019. Program spending for the 20-year planning horizon (after the current
cycle of MEEIA programs) is over $3 billion. Cumulative peak demand reductions
exceeding 2,000 MW by 2037 (not including planning reserve margin), and cumulative
energy savings (at the customer meter) total nearly 56 million MWh.

Renewables

Chapter 9 includes a detailed description of renewable resource requirements. In
summary, Ameren Missouri will need additional RECs or non-solar resources starting in
2019. We also expect to need additional solar resources to continue to meet the RES
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solar requirements when SRECs transferred to Ameren Missouri from customer-owned
solar facilities are no longer available. Beyond those renewable resources included for
RES compliance, we have included additional solar resources to advance our objective
to transition our generation portfolio to a cleaner and more fuel diverse mix of
resources. Our expansion of renewables includes 700 MW of wind and 100 MW of
solar generation.

Supply-Side Resources

The Preferred Resource Plan calls for the retirement of all Meramec units by the end of
2022. It also includes retirement of Sioux Energy Center by the end of 2033 and
retirement of two of the four units at Labadie Energy Center at the end of 2036.

10.5.2 Contingency Plans

Figure 10.3 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 plan that reflects a discontinuation of
demand side programs after our current MEEIA cycle programs expire at the end of
February 2019. The contingency plan therefore also includes the installation of a 600
MW combined cycle facility to be in service in 2034 and another 1,200 MW of combined
cycle generation in 2037.

10.5.3 Expected Value of Better Information Analysis??

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 10.5 displays the results of the
EVBI analysis as measured by PVRR. Under almost all critical uncertain factor values,
Plan D results in a lower PVRR than the preferred plan. In part, because it is possible
that additional cost-effective energy savings could be identified, we will continue to
undertake rigorous evaluation of our programs and periodically update our market
research to identify additional such opportunities.

114 CSR 240-22.070(4)
12 4 CSR 240-22.070(3)
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Table 10.5 EVBI Analysis Results

Page 16 2017 Integrated Resource Plan
Schedule MM-S11



10. Strategy Selection Ameren Missouri

10.5.4 Implementation Plan'3

As mentioned earlier, the implementation plan outlines the major activities to be
completed during the next three years, 2018-2020. Below is a description of those
major activities.

Demand-Side Resources Implementation

Our approach to implementation of demand side programs is presented in Chapter 8. It
includes our planned approach for soliciting bids from potential vendors and
collaborating with stakeholders to define the demand-side portfolio, budgets and targets
for our next MEEIA plan.

Demand-Side Resources Cost Recovery and Incentives

Ameren Missouri continues to implement its second cycle of approved MEEIA
programs, which run through February 2019. Ameren Missouri expects to file a request
with the Commission in the first quarter of 2018 for approval of demand-side programs
and associated cost recovery and incentive mechanisms to be implemented during a
six-year program cycle beginning in 2019.

Supply-Side Contingency

While the preferred resource plan does not include new combined cycle generation, our
contingency planning indicates a need to prepare for the possibility of needing new
generation during the planning horizon. This may be as a result of triggering a
contingency option related to DSM cost recovery and incentives or to address increases
in customer demand associated with electrification. To prepare for such contingency
options, Ameren Missouri will continue evaluating potential sites for new combined cycle
generation.

Renewables

Our preferred resource plan includes the addition of new wind generation by the end of
2020 and new solar generation in 2022, 2025 and 2027. Ameren Missouri will be
engaging in activities during the implementation period to support the development of
the new wind generation by the end of 2020, including bid solicitation, contractor
selection, applying for a certificate of convenience and necessity, and construction. We
will also be continuing to evaluate potential sites and options for solar generation.

13 4 CSR 240-22.070(6); 4 CSR 240-22.070(6)(A) through (D)
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Meramec

Ameren Missouri will be taking steps to retire the units at Meramec Energy Center by
the end of 2022. This includes the construction of any necessary transmission
infrastructure and required notifications to MISO.

Environmental

Ameren Missouri will continue to monitor changes in environmental regulations and
options for compliance. In the near term, we will complete work needed to comply with
regulations for Coal Combustion Residuals (CCR), Effluent Limitation Guidelines (ELG)
and 316(a) and (b).

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. Material purchases
make use of stock items established by the CDT. Where material has not been
established as a stock item, the preferred approach is to solicit and obtain at least three
quotations from a group of preferred Ameren vendors wherever possible to ensure the
most competitive pricing for the material. Competitive bids are acquired from multiple
vendors capable of meeting the requirements of the project. Ameren Missouri will be
following Ameren’s Project Oversight Process, which is provided in Appendix C, for
monitoring the progress made implementing its Preferred Resource Plan."

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 valid 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.

14 4 CSR 240-22.070(6)(E)
15 4 CSR 240-22.070(6)(G)
16 4 CSR 240-22.070(6)(F)
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Climate Policy

Ameren Missouri senior management and the Environmental Services Group will
continue to monitor and evaluate developments on efforts to regulate greenhouse gas
emissions as well as state and industry efforts aimed at reducing greenhouse gas
emissions.

Gas Prices

The President and CEO of Ameren Missouri is updated at least annually by Corporate
Planning on trends and drivers of natural gas prices as part of the update on the drivers
of forward commodity prices. Ameren Missouri senior management may, in its sole
discretion, request more frequent updates to discuss significant changes in natural gas
prices.

Load Growth

Corporate Planning will update Ameren Missouri's capacity position as needed based
on the latest assumptions regarding load growth. Any significant changes in resource
needs, whether timing or size, will be communicated to Ameren Missouri senior
management. Corporate Planning will also reassess, at least annually, its assumptions
for load growth in the Eastern Interconnect, which is a critical dependent uncertain
factor included in our power price scenario modeling.

Coal Prices
Corporate Planning will work with Ameren Missouri’s Fuels organization to monitor coal
prices, with updates at least annually and as needed.

Demand-Side Resource Impacts and Cost

Ameren Missouri will continue to evaluate the cost-effectiveness of its DSM programs
internally and through the evaluation process. Any major deviations from planning
assumptions like participation rates, technology costs, and customer opt-out will be
communicated to Ameren Missouri senior management.
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10.6 Compliance References
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10. Strategy Selection

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

o Our plan includes our largest ever expansion of renewable wind and solar
generation, bringing us to 3,100 MW of wind and solar by 2030 and 5,400
MW by 2040. This allows us to begin providing clean renewable energy to
our customers now and mitigate 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, expansion of customer programs for
renewable energy, and retirement of over three-fourths of our coal-fired
generating capacity by 2040, which will be reaching the end of its useful life.

o0 Our plan supports more aggressive reductions in CO2 emissions, resulting
in a 50% reduction by 2030 from 2005 levels and an 85% reduction by 2040,
with a goal of achieving Net Zero CO2 emissions by 2050.

e Our implementation plan for the next three years includes steps necessary to add
an additional 1,200 MW of wind and solar generation to our portfolio by 2025,
approval and implementation of energy efficiency and demand response programs
beyond our current plan, 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 CO, and natural gas and costs for implementing customer
demand-side programs.

o We will also continue to monitor prices for coal, costs for renewable generation,
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, new nuclear technologies, and generation with carbon
capture and sequestration.

Highly Confidential
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Ameren Missouri has selected its preferred resource plan and contingency plans 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 2021-2023 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 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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Customer Satisfaction: 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 (formerly Environmental & Resource Diversity): Ameren
Missouri, like other electric utilities in Missouri, produces the majority of the energy it
generates from coal. 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.

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 support 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.

2020 Integrated Resource Plan Page 3
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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

. 20%
Environmental Costs

Portfolio Transition

Free Cash Flow, Financial Ratios, Stranded Cost

0,
Risk, Transaction Risk, Cost Recovery Risk 20%

Financial/Regulatory

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

These planning objectives are consistent with Ameren's overall sustainability efforts. In
early May 2020, Ameren Corporation released its corporate sustainability report — Our
Sustainability Story: Customers at the Center. The report details Ameren’s commitment
to sustainability and environmental stewardship and offers a comprehensive view of the
actions taken on key environmental, social, and governance ("ESG") matters. In the
report Ameren addresses a range of topics, including:

v' Addressing significant immediate and long-term needs of our communities, which
include wide-ranging support during the COVID-19 pandemic as well as ongoing
energy assistance support, philanthropy and apprenticeships.

v Plans to significantly increase renewable energy in our generation portfolio while
reducing carbon and other greenhouse gas emissions.

v Improving reliability by investing in rate-regulated energy infrastructure while, at
the same time, keeping electric rates more stable and affordable for customers.

v' Actions we have taken to enhance our robust risk management and governance
with respect to ESG matters.

10.2 Additional Alternative Resource Plans

Upon completion of the integration and risk analysis described in Chapter 9, additional
alternative resource plans were identified to evaluate additional specific paths for the
addition of renewable energy resources and to evaluate various DSM portfolios in the
context of early retirement of the Sioux and Rush Island Energy Centers. Table 10.2
shows the additional plans that were developed and passed through the same risk

320 CSR 4240-22.060(2); 20 CSR 4240-22.060(2)(A)1 through 7
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analysis described in Chapter 9 and applied to the alternative resource plans listed in
Table 9.4. This brings the number of alternative resource plans to 28.

These additions are based in part on the conclusions described in Chapter 9, in section
9.7. First, our risk analysis demonstrated that adding significant levels of wind and solar
resources resulted in a reduction in total costs to customers. While these investments
would provide benefits to all customers, some customers are seeking to source their
energy needs from renewable sources more quickly or at levels greater than that available
to all customers. This desire on the part of some customers may be based in part on
explicit renewable energy or greenhouse gas reduction goals. To evaluate the potential
for investments to specifically serve those customers interested in additional renewable
energy under a Renewable Subscription offering, we have added a plan, Plan V shown
in Table 10.2, for analysis. We have also added a potential contingency plan, Plan W,
which includes investments for the Renewable Subscription program but no further DSM
investment beyond our currently approved program plan.*

Table 10.2 Additional Alternative Resource Plans

. Coal Retirements/
Plan Name DSM Renewables New Supply Side ee L.
Modifications
v Sioux-Rush Early Rejcir(?ment RAP Renewable Expansi(-)n Yvith CC 2043 Sioux Dec-2028
- Renewable Subscription Renewable Subscription Rush Island Dec-2039
Sioux-Rush Early Retirement Renewable Expansion with Sioux Dec-2028
W -NoDSM-R bl - CC 2037, 2x2040, 2043
° o enewable Renewable Subscription X Rush Island Dec-2039
Subscription
Sioux-Rush Early Retirement Renewables When Sioux Dec-2028
X RAP . CC 2043
- Renewables when needed Needed for Capacity Rush Island Dec-2039
Sioux-Rush Early Retirement Renewable Expansion with Sioux Dec-2028
Y . RAP . . CC 2043
- Grain Belt Express Grain Belt Acceleration Rush Island Dec-2039
Sioux-Rush Early Retirement . Sioux Dec-2028
z RAP Renewable Expansion CC 2040, 2043
- DOPE1DSM Rush Island Dec-2039
Sioux-Rush Early Retirement . Sioux Dec-2028
AA RAP Renewable Expansion CC 2040, 2043
- DOPE2 DSM Rush Island Dec-2039
Sioux-Rush Early Retirement . Sioux Dec-2028
BB RAP Renewable Expansion -
- MAP Rush Island Dec-2039

In addition, a potential opportunity exists with respect to a planned high voltage direct
current ("HVDC") transmission line project which could deliver renewable energy from
western Kansas to Missouri. The Grain Belt Express ("GBX") HVDC transmission project

4 EO-2020-0047 1.K
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could deliver 1,000 MW of renewable energy to our service territory. To evaluate the
potential value of this project, we have added a plan, Plan Y, which includes an
investment by Ameren Missouri in 1,000 MW of transmission capacity along with the
acceleration of investments represented in our Renewable Expansion portfolio described
in Chapter 9.

We have also added Plan X, which includes the same total capacity of wind and solar
additions as the Renewable Expansion portfolio described in Chapter 9, but adds the wind
and solar resources when there is an explicit need for capacity. The wind and solar
additions for Plans V-Y are shown in Table 10.3.

Table 10.3 Renewable Additions for Plans V-Y

Renewable Additions |2021 | 2022 | 2023 | 2024 |2025 (2026 | 2027 | 2028 | 2029 | 2030 | 2031 | 2032 | 2033 | 2034 | 2035 | 2036 | 2037 | 2038 | 2039 | 2040 | Total
Renewable Wind | 700 | - - 300 | - - - 300 | - - 300 | - 300 | - 300 | - 300 | - 200 - 2,700
Expansion Solar | - 30 20 - 250 | - 400 | - 300 | 400 | - 300 | - 300 | - 300 | - 400 | - - 2,700

Renewable Exp. | Wind | 700 | - - 400 | - - - 300 | - - 200 | - 300 | - 300 | - 300 | - 200 - 2,700
wy/ Subscription | Solar | - 30 20 500 | 250 | - 400 | - 200 | 300 | - 200 | - 200 | - 200 | - 400 | - - 2,700
Renewable Exp. | Wind | 700 | - - 1,000 | - - - - - - - - 200 | - 300 | - 300 | - 200 - 2,700
With GBX Solar | - 30 20 - 250 | - 400 | - 300 | 400 | - 300 | - 300 | - 300 | - 400 | - - 2,700
Renewables |Wind | 700 | - - - - - - - - - - - - - - - - - - 2,000 | 2,700
When Needed | Solar | - 30 20 - - 75 - - - - - 75 - - - - - - - 2,500 | 2,700

The second objective of the additional alternative resource plans is to evaluate the
performance of various DSM portfolios in the context of early retirement of Sioux and
Rush Island. Plans Z, AA and BB were added to evaluate the DSM portfolios DOPE 1,
DOPE 2, and MAP, respectively. We performed our risk analysis for all 28 alternative
resource plans using the same approach described in Chapter 9. Table 10.4 shows the
PVRR results for the additional plans compared to the results for the reference plan, Plan
P. Figures 10.1 and 10.2 show the PVRR and levelized rates for all alternative resource
plans, including these additional plans.

Table 10.4 Comparison of Results for Additional Plans

Plan Description PVRR _ |Lev. Rate

($MM) | (c/kwh)

P Sioux-Rush Early Retirement 66,412 15.82
\Y Sioux-Rush Early Retirement - Renewable Subscription 66,391 15.81
w Sioux-Rush Early Retirement - No DSM - Renewable Subscription 68,549 15.08
X Sioux-Rush Early Retirement - Renewables when needed 66,431 15.82
Y Sioux-Rush Early Retirement - Grain Belt Express 66,408 15.81
z Sioux-Rush Early Retirement - DOPE 1 67,255 15.51
AA Sioux-Rush Early Retirement - DOPE 2 67,183 15.37
BB Sioux-Rush Early Retirement - MAP 67,048 16.51
Page 6 2020 Integrated Resource Plan
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***Figure 10.1 Probability-Weighted PVRR Results®

*k%

Highly Confidential

5 Plans include RAP-level DSM unless otherwise noted.
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Figure 10.2 Probability-Weighted Levelized Rate Results***

**k

10.3 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.

10.3.1 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

Highly Confidential

620 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)
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scoring performed for all of our IRP filings since 2011.” The scoring approach for each
planning objective is as follows:

Cost — The 28 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 3 points in the overall scoring for
Customer Satisfaction. Plans that yielded a score of 3 were given 2 points. 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)

v Inclusion of customer programs for renewable energy

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 each 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 Addition of storage resources

720 CSR 4240-22.010(2)(B)
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v" Acceleration of renewable transition

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

v Lack of any DSM programs

v Risks associated with delays in implementing energy efficiency
measures

Nuclear construction and operating risks
Risks associated with the addition of gas-fired generation
Risks associated with major environmental retrofits

Risks associated with recovery of coal-fired generation investment

NN N

Risks associated with access to low-cost capital

Economic Development — Alternative plans were scored based on direct job creation,
including construction and ongoing operation. Estimates for direct job creation were
developed using the Jobs and Economic Development Impact ("JEDI") Model, developed
by Marshall Goldberg of MRG & Associates under contract with the National Renewable
Energy Laboratory, or more specific estimates where available (e.g., nuclear).
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.

Page 10 2020 Integrated Resource Plan
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Table 10.5 Alternative Resource Plan Scoring Results®***

*k%x

Table 10.5 shows the composite scores for each of the 28 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 4.0
were placed in the Top Tier. Plans with scores between 3.0 and 4.0 were placed in the
Mid-Tier. Plans with scores below 3.0 were placed in the Bottom Tier. All Top Tier plans
include energy efficiency and demand response at the realistic achievable potential (RAP)
level.

Highly Confidential

8 Plans include RAP-level DSM unless otherwise noted.
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10.3.2 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.

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. Ameren Missouri will need energy resources as coal-fired generation is
retired even as capacity resources remain sufficient to meet demand and
reserve margin requirements.

2. The large-scale expansion of renewable resources provides significant risk
mitigation to Ameren Missouri's portfolio, particularly with respect to
changes in climate policy.

3. Ameren Missouri's coal-fired fleet continues to provide value to customers
in order to provide reliable, affordable energy even as it faces significant
risks to long-term operations.

4. There is a growing need for renewable resources in both the near term and
the long term and potential that the need could be further spurred by
changes in energy policy.

5. A large expansion of renewable generation must include consideration of
practical limitations, including the potential for financing constraints.

6. Initiating renewable resource builds in the nearer term provides the
opportunity to realize tax incentives for customers.

Ameren Missouri's Need for Energy Resources

Ameren Missouri's existing generation fleet has a total net capability of 10,142 MW. Of
this, half is coal, 12% is nuclear, 8% is hydroelectric and other renewables, and 30% is
gas or oil fired peaking generation. In contrast, coal currently provides approximately
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70% of the energy produced by our fleet, with nuclear providing roughly 25% and
renewables providing another 5%. Gas and oil fired resources provide less than 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, CO: 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 these coal-fired energy assets will remain relatively low 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 does allow Ameren Missouri to
maintain reliability as increasing amounts of renewable energy are integrated into the
system to meet customer needs.

Figure 10.3 Energy Comparison for Selected Plans — Low CO: Price

Generation vs Load (MWh)
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== Plan A - RES Only ===Plan B - Renewable Expansion == PWA Load with RAP DSM

Figure 10.3 shows a comparison of the energy production from several of our alternative
plans under our Low CO:2 price scenario. Figure 10.4 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 much lesser
extent) compared to the levels of production under the Low COz2 price scenario. The chart
shows that for Plan 2 (RAP — RES Compliance), which does not include a large renewable
buildout, Ameren Missouri would be generating less energy than its customers use by
2030 and that this shortfall would grow to over one-third of total load by 2040. Any
acceleration of coal energy center retirements further exacerbates this issue.
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Taken together, the charts in Figures 10.3 and 10.4 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 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 reliance on
fossil-fueled generation like natural gas combined cycle, deferring or displacing some
renewable resource additions.

Figure 10.4 Energy Comparison for Selected Plans — High CO2 Price
Generation vs Load (MWh)
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Risk Mitigation Benefits of Renewable Expansion

Our analysis shows that higher CO:2 prices have a beneficial impact on the economics of
renewable resources and a detrimental effect on the economics of coal-fired resources.
The impact on coal is somewhat obvious in that the CO:2 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 COz2 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 CO:2 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.
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By expanding the share of renewable resources in our portfolio, we increase the balance
of resources that from an economic perspective perform better as CO: prices rise and
resources whose performance diminishes as CO:2 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 CO:2 price. Figure 10.5 shows the PVRR
results for several plans with different levels of renewable energy resources under the
three different scenarios for CO2 price used in our risk analysis.

Figure 10.5 PVRR Results for Selected Plans by CO:2 Price Scenario
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As the chart in Figure 10.5 shows, the steady addition of wind and solar resources
provides risk mitigation around the range of CO:2 prices used for risk analysis, with costs
to customers under the No CO:2 price scenario being slightly higher than without the
steady buildout and significantly lower under the high CO2 price scenario. This 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.

Continuing Value of Ameren Missouri's Coal-fired Fleet
Ameren Missouri's coal-fired generators are among the most efficient and cost-effective
in MISO. They, along with our nuclear and hydro resources, provide around-the-clock
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capability that serves as a foundation for reliable energy supply to our customers. While
the challenges associated with coal-fired generation continue to increase, Ameren
Missouri has found innovative ways to maintain affordability of reliable operations while
meeting or exceeding current environmental standards. Our alternative resource plan
demonstrates the ongoing viability of our Labadie and Rush Island Energy Centers as we
prepare to manage our Meramec and Sioux Energy Centers to the ends of their useful
lives during this decade.

The primary factor in our analysis influencing the long-term viability of Labadie and Rush
Island is CO2 prices. While high CO2 prices would negatively affect the economics of
these units, we are able to monitor climate policy developments and adjust our plans
accordingly as future policies become clearer. In the meantime, we can continue to rely
on these units to provide reliable energy in order to integrate increasing amounts of
renewable energy, as well as to provide the resultant economic benefits to customers. As
a result, we have an opportunity to build out a significant portfolio of cleaner and more
diverse renewable resources that enhance customer affordability, mitigate the risks of
COz2 prices, and mitigate the risks of a potential urgent need for capacity that might
otherwise need to be satisfied by gas-fired resources.

Customer and Policy Drivers of the Need for Renewable Resources

Customers are expressing 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. 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 will soon
have the resources necessary to comply with the full requirement of the RES upon
completion of 700 MW of wind generation projects in Missouri.

Because of the success of Missouri's RES and the still growing demand for renewable
energy resources, policymakers and advocates are continuing to push for energy policies
to promote clean and renewable energy resources. This includes the potential for a
federal Clean Energy Standard ("CES") and an increase in the requirements for the
Missouri RES in future years. Both policies could drive a further expansion of renewable
resources.
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Figure 10.6 Percentage of Retail Sales Served by Renewable Energy
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Figure 10.6 shows the percentage of customer sales generated by renewable resources
with our Renewable Expansion portfolio. Should explicit policies requiring greater
percentages of renewable resources than the current RES requires be enacted, this
portfolio would better position Ameren Missouri to meet such requirements.

Practical Considerations for Large-Scale Renewable Expansion

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 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. These include practical
limitations on project permitting, development and construction, environmental studies,
the need for new transmission infrastructure to deliver renewable energy, and the ability
to finance project construction. By spreading out the build of renewable resources, we
mitigate practical project construction risks associated with the beneficial transformation
of the generation portfolio and preserve flexibility to address these and possibly other
potential roadblocks that may hamper resource acquisition.

As we have seen in recent years, the development, approval, and construction of
renewable resources presents unique challenges. These include complications
associated with permitting requirements, acquisition of land leases, and securing
necessary regulatory approvals. Spreading out the addition of renewable resources
allows us to maintain flexibility, reliability, and affordability in our acquisition and
integration of those resources without the pressure of a clear and imminent capacity need.

Likewise, the need for transmission infrastructure can present unique and project-specific
challenges that flexibility can help to overcome. As we saw with the planned Brickyard
Hills wind project, the costs for transmission network upgrades associated with new
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projects can change dramatically depending on the capacity of the existing transmission
network to accommodate additional wind generation and the amount of wind generating
capacity seeking interconnection through the queue in a given Regional Transmission
Organization ("RTO"). This could easily be true for large-scale solar projects as well,
which are likely necessary to achieve the level of solar resources called for in our plan.
By pursuing a steady buildout of wind and solar generation, we maintain flexibility to be
selective and opportunistic with respect to projects for a host of reasons, including costs
for necessary transmission system upgrades.

Another key consideration is Ameren Missouri's ability to raise the necessary capital to
fund project construction. Ameren Missouri seeks to maintain sufficient credit metrics to
ensure access to capital markets to fund not only renewable resource acquisition but also
grid modernization and a number of other investments necessary to ensure safe, reliable
and affordable service to our customers. We have evaluated the performance all of our
alternative resource plans with respect to these credit metrics and have included the
results in Chapter 9. We also included consideration of these credit metrics in our
scorecard assessment of alternative resource plans as part of our Financial/Regulatory
planning objective.

Table 10.6 Credit Metrics for Selected Plans vs. Target Metrics

FFO
Plan Description FFO/Debt | Interest

Coverage

Target Credit Metrics 25.0% 6.30

P Sioux-Rush Early Retirement 23.9% 6.91
Sioux-Rush Early Retirement - Renewable Subscription 23.9% 6.89

X Sioux-Rush Early Retirement - Renewables when needed 19.3% 6.46

Table 10.6 shows the credit metrics for three plans compared to our target credit metrics.
These represent the minimum results for the period 2030-2040 for funds from operations
("FFO") to total debt and FFO to interest expense. As the table shows, the credit metrics
for Plan X, in which renewable additions are included only when needed for capacity are
significantly lower than those for Plans P and V, in which renewable additions are added
throughout the planning horizon. Most notably, the FFO/Debt metric for Plan X is well
below our target for this metric. While metrics for individual years during the 20-year
planning horizon may not indicate a credit challenge, the degree to which the metrics vary
from other plans provides an indication that such challenges may be more likely.
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Capturing the Value of Available Tax Credits

Current tax law includes production tax credits ("PTC") for wind generation and additional
investment tax credits ("ITC") for solar generation. Ameren Missouri has captured
significant value for customers with the wind projects currently nearing completion
through the PTC. Continuing our buildout of renewable energy projects allows us the
opportunity to capture significantly more value from PTC and ITC for wind and solar
projects in the next several years.

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 provide us with valuable risk
mitigation regarding CO: prices and other factors, and valuable flexibility in managing the
transformation of our generation portfolio.

10.3.3 DSM Portfolio Considerations

While RAP DSM results in lower total customer costs than the other portfolios evaluated
(MAP, DOPE 1, DOPE 2), it is important to also consider the potential risks associated
with these portfolios. The DOPE portfolios are designed to target specific capacity needs
in particular years based on a given schedule for retirement of coal-fired generation.
However, we know that for a host of reasons these retirement dates may change. As is
clear from our full risk analysis described earlier in this chapter, the acceleration of
retirement of the Sioux and Rush Island Energy Centers appears to result in benefits to
customers. This was a driving reason for the addition of Plans Z, AA, and BB. While the
inclusion of either of the DOPE portfolios results in the deferral of combined cycle
generation under our existing coal energy center retirement schedule, changing the
retirement date for Rush Island to 2039 results in the first addition of combined cycle gas
generation in 2040 rather than in 2043. Targeting capacity deferrals in specific years may
result in missed opportunities for supply-side deferrals if conditions change and
accelerate the need for capacity. Table 10.7 demonstrates a flaw with attempts to
precisely time demand savings as contemplated with either of the two DOPE portfolios.
Both DOPE portfolios resulted in higher PVRR when stress tested against changes in
coal retirements. This result highlights the value of continuous deployment of demand-
side resources in terms of both PVRR and risk mitigation.
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Table 10.7 DSM Portfolio Sensitivity to Coal Retirements

Sioux-Rush Island
PVRR Difference Retirement

$Million Regular | Early
MAP-RAP 788 636
DOPE1-RAP 757 843
DOPE2-RAP 685 771

DOPE1-MAP (30) 207
DOPE2-MAP (103) 135

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 earlier, 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.

10.3.4 Electrification

As discussed in Chapter 3, the load forecasts used to evaluate alternative resource plans
reflect a range of assumptions for electrification of transportation and other sectors. While
these assumptions are used for evaluation of all plans, it is worth noting that electrification
can play a significant role in the reduction of greenhouse gas emissions and in lowering
customer rates. Ameren Missouri has shared cost-benefit analyses in proceedings before
the MPSC. Based on these analyses and based on our continuing analysis of efficient
electrification costs, we expect that there are many technologies and programs whose
adoption will prove to be cost-effective. Ameren Missouri will build on this analysis in
proposing future programs designed to accelerate adoption of efficient electrification
which benefits all our customers. While Ameren Missouri has not yet modeled other
potential benefits from efficient electrification, such as reduced carbon emissions from the
transportation sector, we are confident that such benefits exist.
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10.4 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 DSM portfolios highlighted in the previous section. As
was noted previously, the Top Tier plans identified through scoring include the RAP DSM
portfolio, early retirement of coal-fired generation and a significant expansion of
renewables. These define the key options for consideration in the selection of the
preferred resource plan.

Figure 10.7 Comparison of Top Tier Plans
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To facilitate the selection of the preferred plan, an additional assessment was made of
the top tier resource plans. Figure 10.7 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 10.4 does not constrain this
comparison. Following is a description of the consideration of each planning objective for
the top tier plans.

920 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)

0 Names, titles and roles of decision makers are provided in Appendix B.
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PVRR - Table 10.7 summarizes the results for the top tier plans, including PVRR. Based
on these results, Plans P, V and Y were rated as having a relative advantage compared
to the other plans. Plans M, N, and O were rated as having no relative advantage. Plan
Q was rated as having a significant relative disadvantage because its PVRR result is over
$400 million higher than the next most costly plan among the top tier plans.

Table 10.7 Results for Top Tier Plans'?

Plan Description PVRR |Lev. Rate | 2030 Rate

($MM) | (c/kwh) | (c/kwh)

N Sioux Early Retirement 66,425 15.82 15.13
P Sioux-Rush Early Retirement 66,412 15.82 15.10
v Sioux-Rush Early Retirement - Renewable Subscription 66,391 15.81 15.08
0 Rush Early Retirement 66,425 15.82 15.82
Q Sioux-Rush Early Retirement - No CCs 66,342 15.94 15.23
M Labadie Early Retirement - 2 units 66,507 15.84 15.67
¥ Sioux-Rush Early Retirement - Grain Belt Express 66,408 15.81 14.99

Customer Satisfaction — Plans P, V, and Y were judged to have a relative advantage
due to their relative low rate impacts in both the near term (through 2030) and the long
term, the advancement of retirements for multiple coal energy centers, and in the case of
Plans V and Y, the expansion of customer renewable programs. Plan Q was judged to
have a relative disadvantage due to long-term rate impacts and uncertainty regarding the
reliability of the portfolio given its increased reliance on wind, solar and battery storage.
The other plans were judged to have no relative advantage or disadvantage.

Financial and Regulatory — Plans P, V, and M were judged to have a relative advantage
given the acceleration of retirement for multiple coal-fired energy centers. Plans N and
O were judged to have no relative advantage or disadvantage because they include
accelerated retirement of one coal-fired energy center. Plan Y was also judged to have
no relative advantage or disadvantage — while it does include accelerated retirement of
multiple coal-fired energy centers, risks associated with the regulatory approval process
offset that advantage. Plan Q was judged to have a relative disadvantage based on the
potential challenges of regulatory approvals and risks of a potential need for other
resources to ensure reliability.

Portfolio Transition — Plans V, Q, and Y were judged to have a relative advantage given
the comparative acceleration of renewable resource additions. All other plans were
judged to have no relative advantage or disadvantage.

Economic Development — Plans V, Q, and Y were judged to have a relative advantage
based on the accelerated deployment of renewable resources. Plans O and M were

" Plans include RAP-level DSM unless otherwise noted.
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judged to have a relative disadvantage based on the earlier elimination of jobs at coal-
fired energy centers. Plans N and P 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 RAP DSM 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 section 10.3.2, we believe that the appropriate course
of action is to begin the transition to greater levels of renewable energy today. Doing so
will address both near-term and long-term risks and ensure flexibility in the face of
uncertainty and changing conditions. These could 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 — We evaluated various alternatives for earlier retirement of coal-fired
generation. Advancing the retirement of Sioux Energy Center to 2028 and Rush Island
Energy Center to 2039 yields benefits in terms of customer costs while also addressing
risks associated with potential policy changes and changes in market conditions that
affect coal generation economics. 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. These changes also help to accelerate our transition to a cleaner
generation portfolio and allow us to realize even greater reductions in CO2 emissions than
those we announced with the filing of our 2017 IRP. At the same time, the managed
drawdown of our coal-fired fleet helps us to ensure reliability of supply to our customers
as we significantly expand our renewable portfolio.

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 V as
our preferred resource plan. Figure 10.8 shows the major resource additions and
retirements defined by Plan V.
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Figure 10.8 Preferred Resource Plan

10.5 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.

10.5.1 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
energy more efficiently. In early 2019, the Missouri Public Service Commission
("Commission") approved 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 a request with the Commission for approval of a new
portfolio of demand-side programs that would become effective starting in 2023. 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.

1220 CSR 4240-22.070(4)
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10.5.2 Renewable Subscription Program

Our preferred plan includes approval of a new Renewable Subscription 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. Should this
program not be approved by the MPSC, we would plan to pursue a renewable resource
expansion without that program. We have included a contingency plan, Plan P, for this
circumstance.

10.5.3 Environmental Retrofits

We evaluated several potential options for addressing the need for environmental
retrofits. While the need for such retrofits is uncertain, and while the alternative resource
plans we have evaluated do not cover all potential outcomes, they do provide some
insight into the relative benefits of different approaches to address the potential need.
***Plans R, S, T, and U reflect specific potential outcomes and demonstrate the
relative costs of retrofit vs. retirement. The ultimate disposition of the current
litigation will require careful consideration based on the specific details of the
Appellate Court's judgment.***

10.6 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 10.6.1. The second
component of the resource acquisition strategy is contingency planning. Figure 10.9
shows the Preferred Resource Plan as well as contingency options 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, 2021-2023.

Highly Confidential

1320 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 10.9 Preferred Plan and Contingency Plans

10.6.1 Preferred Plan

As discussed in Section 10.3, our Preferred Resource Plan includes RAP energy
efficiency and demand response programs, 5,400 MW of wind and solar generation by
2040, retirement of all Meramec units by the end of 2022, retirement of Sioux Energy
Center at the end of 2028, retirement of two of the four units at Labadie Energy Center at
the end of 2036, and retirement of Rush Island Energy Center at the end of 2039.

Demand Side Resources

The preferred plan includes RAP energy efficiency, distributed energy resource and
demand response programs. Energy efficiency programs under our current MEEIA plan
run through 2022. Program spending for the 20-year planning horizon (after the current
cycle of MEEIA programs) is over $2.5 billion. Cumulative peak demand reductions
exceeding 1,900 MW by 2040 (not including planning reserve margin), and cumulative
energy savings (at the customer meter) total 50 million MWh.

Renewables

We are embarking on a transformation of our generation portfolio, and one of the key
components of that transition is the significant expansion of renewable wind and solar
generation resources, with a total of 5,400 MW of wind and solar generation by 2040 and
3,100 MW by 2030. In contrast to our 2017 IRP, these resource additions are not driven
by the requirements of the Missouri RES. Instead, they reflect an understanding that
these renewable energy resources will be necessary to ensure the energy supply that our
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customers need and do so in a way that is environmentally responsible and ensures
affordability for our customers. Included in these renewables are planned solar generation
paired with energy storage (solar plus storage) that can provide generation-related
benefits together with distribution system reliability benefits, as also discussed in Chapter
7.

Supply-Side Resources

The Preferred Resource Plan calls for the retirement of all Meramec units by the end of
2022, retirement of Sioux Energy Center by the end of 2028, retirement of two of the four
units at Labadie Energy Center at the end of 2036, and retirement of the Rush Island
Energy Center at the end of 2039.

10.6.2 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 plan that reflects a discontinuation of demand
side programs after our current MEEIA cycle programs expire at the end of 2022. The
contingency plan therefore also includes the installation of an ~800 MW combined cycle
facility to be in service in 2037 and another ~1,600 MW of combined cycle generation in
2040. In the event our proposed Renewable Subscription program is not approved, we
have included a contingency plan that reflects a renewable resource expansion without
the program.

10.1 Expected Value of Better Information Analysis'®

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 10.8 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. Plans A, B, L, and O result in the lowest PVRR under
certain values for critical uncertain factors. Only for no CO:2 prices, does the PVRR
difference from the preferred plan exceed $100 million, or less than 0.2% of total revenue
requirements.

1420 CSR 4240-22.070(4)
1520 CSR 4240-22.070(3)
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***Table 10.8 EVBI Analysis Results

PVRR Carbon Price Natural Gas Price Load Growth DSM
Alternative Resource Plans Without
Better
Info None Base High Low Base High Low Base High Low Base High
A |[RAP DSM- RES Compliance 66,647 | 63,769 65316 68,111 66,000 66,071 66,186 | 65051 66,174 66,735 | 65781 66,043 66,494
B |Renewable Expansion 66410 | 64,191 65363 67,404 | 66,068 65876 65580 | 64,801 66,014 66,575 | 65621 65883 66,333
C |NoNewDSM-CCs 68,395 | 65906 67,207 69466 | 67,879 67,786 67674 | 66,791 67,015 68476 | 67,802 67,802 67,802
D |NoNew DSM - All Solar 67,143 | 65026 66,159 68,085 | 66,873 66,633 66244 | 65652 66,775 67,336 | 66,663 66,663 66,663
E NoNewDSM - Pumped Hydro £8,022 | 66403 67,713 70,046 | 68392 687321 68233 67,322 68445 69,006 | 68333 687333 68333
F  |NoNewDSM-AP1000 76139 | 73717 74882 76,833 |75579 75360 75028 | 74379 75503 76,063 | 75390 75390 75390
G |NoNew DSM - Simple Cycles 68,402 | 65923 67,220 69,503 | 67,898 67,810 67,698 | 66,814 67,037 68498 | 67,825 67.825 67,825
H |MAP DSM - Renewable Expansion 67,197 | 65133 66,236 68,145 | 66,944 66,707 66,338 | 65728 66,851 67,412 | 66,166 66,667 67,885
| |MAP DSM - RES Compliance 67,238 | 64471 65064 68666 | 66657 66691 66,739 | 65675 66799 67,359 | 66,113 66614 67,832
J |DOPE1DSM 67167 | 64,844 66,075 68208 |66,772 66,615 66,379 | 65626 66,749 67,310 | 66,430 66,504 67,185
K |DOPE2DSM 67,004 | 64745 65983 68142 | 66680 66532 6631165542 66665 67,226 | 66379 66,518 67,008
L |Labadie Early Retirement - 4 units 66,657 | 65,025 65809 67,180 | 66,150 66,172 66,202 | 65,161 66,284 66,845 | 65891 66,153 66,603
M | Labadie Early Retirement - 2 units 66,507 | 64611 65560 67,228 | 66,063 65992 65882 | 64991 66,114 66675|65721 65982 66433
N |Sioux Early Refirement 66425 | 64274 65392 67,370 | 66,062 65894 65637 | 64,906 66,029 66,500 | 65636 65898 66,348
O |Rush Early Retirement 66,425 | 64,569 65450 67,183 |65989 65911 65815 | 64,914 66,037 66,598 | 65644 65906 66,356
P |Siou-Rush Early Refirement 66412 | 64382 65401 67,204 | 66,027 65800 65698 | 64000 66,023 66,584 | 65630 65802 66,342
Q |Sioux-Rush Early Retirement - No CCs| 66,942 | 65256 66,082 67,575 66,720 66,441 66,029 | 65470 66,593 67,154 | 66200 66,462 66,912
R |Rush Early Retirement 2 66470 | 64,663 65506 67,188 | 66,000 65961 65919 | 64,957 66,081 66,642 | 65687 65949 66,400
S |RushFGD 67,011 | 64,830 65983 67,981 | 66,666 66485 66,204 65498 66,622 67,183 | 66,228 66,490 66,941
T |Rush FGD - Labadie DSI 68582 | 66504 67647 69412 |68214 68,080 67,836 | 67,083 68206 68767 |67,813 68,075 68525
U |Rush Retirement - Labadie DSI 68,040 | 66,337 67,171 68,619 | 67,548 67555 67,551 | 66,542 67,665 68226 |67272 67534 67,984
y |Stoux-Rush Early Retirement - 66391 | 64,393 65393 67253 | 66,022 65871 65661 | 64,883 66006 66567 | 65613 65875 66,326
Subscription Renewables
w |StouwcRushFarlyRetire -NoDSM - | o 549 | 66315 67420 69478 | 68016 67,065 67.948 | 66968 68092 68652 67979 67979 67979
Renewable Subscription
Minimum PVRR among plans 63760 65316 67180 | 65980 65871 65580 | 64,883 66,006 66567 | 65613 65875 66326
Plan with Minimum PVRR A A L 0 Vv B % vV v vV v v
Subjective Probability 15%  50%  35% | 32% 56%  12% | 20% 60% 20% | 10% 80%  10%
Expected Value of Better Info 6524 77 73 33 0 82 0 0 0 0 0 0

*k%x

Highly Confidential
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10.6.3 Implementation Plan'®

As mentioned earlier, the implementation plan outlines the major activities to be
completed during the next three years, 2021-2023. 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 2022. Ameren Missouri expects to file a request with the Commission
in 2021 for approval of demand-side programs and associated cost recovery and
incentive mechanisms to be implemented beginning in 2023. Such a proposal will be
consistent with the preferred resource plan which includes the RAP portfolio.

Supply-Side Contingency

While the preferred resource plan does not include new combined cycle generation, our
contingency planning indicates a need to prepare for the possibility of needing new
combined cycle generation during the planning horizon. This may be as a result of
triggering a contingency option related to DSM cost recovery and incentives or to address
increases in customer demand associated with electrification. To prepare for such
contingency options, Ameren Missouri will continue evaluating potential sites for new
combined cycle generation. At the same time we will monitor and support efforts to
develop dispatchable zero-carbon resources consistent with our goal of achieving Net
Zero CO2 emissions by 2050.

Renewables”

Our preferred resource plan includes the addition 1,200 MW of new wind and solar
generation by the end of 2025, some of which will be used to serve customers under our
planned Renewable Subscription program, and some of which will consist of solar plus
storage projects as also addressed in Chapter 7. 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 request for proposal
process for wind and solar resources is already underway.

16 20 CSR 4240-22.070(6); 20 CSR 4240-22.070(6)(A) through (D)
17 E0-2020-0047 1.K
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Meramec and Sioux

Ameren Missouri will be taking steps to retire the units at Meramec Energy Center by the
end of 2022 and Sioux Energy Center by the end of 2028. This includes the construction
of any necessary transmission infrastructure and required notifications to MISO.

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."®

10.6.4 Monitoring Critical Uncertain Factors?®

Ameren Missouri will be monitoring the critical uncertain factors that would help determine
whether the Preferred Resource Plan is still valid 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 the Environmental Services Group will
continue to monitor and evaluate developments on efforts to regulate greenhouse gas
emissions as well as state and industry efforts aimed at reducing greenhouse gas
emissions.

18 20 CSR 4240-22.070(6)(E)
1920 CSR 4240-22.070(6)(G)
20 20 CSR 4240-22.070(6)(F)

Page 30 2020 Integrated Resource Plan
Schedule MM-S12



10. Strategy Selection Ameren Missouri

Natural Gas Prices
Ameren Missouri evaluates natural gas prices at least annually, included as part of its
IRP annual update process.

Demand-Side Resource Cost

Ameren Missouri will continue to evaluate the cost-effectiveness of its DSM programs
internally and through the evaluation process. Any major deviations from planning
assumptions like participation rates, technology costs, and customer opt-out will be
communicated to Ameren Missouri senior management.

In addition to monitoring the critical uncertain factors, we will continue to monitor trends
in energy and environmental policy, technology development, and resource cost trends,
among other factors. We will also continue to monitor trends that affect customer demand
including electrification, adoption of customer-owned DER, and efficiency trends, as well
as underlying economic trends like population growth and economic growth.
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10.7 Compliance References

20 CSR 4240-22.010(2) -rvveeeeeeeeeiiieinereeeeeeeeeeaaaeireeeeeaaessassssssareeeeaeeassaaassssseeeeaaeesesasnssneees 2
20 CSR 4240-22.0T0(2)(A) «oeuveereeeeiieiee e ettt e e e ettt e e e e sttt e e e e enseeeeeessaeeeesasnsseeeeaannseeeesennnees 2
20 CSR 4240-22.010(2)(B) +vveeeeeeeeeurrrreeieeeeeeseseieieee et e e e e e e s ssaraeeeeeaaeseeesansssrneeeeaaesesannes 2,9
20 CSR 4240-22.0T0(2)(C) ceourreeeeeiieeeeeeeitiiee e e eittee e e e et e e e s st e e e e ssseaee e e s snseeeessnnsaeeaeans 8, 21
20 CSR 4240-22.010(2)(C) 1 n ceeieeeeeeieiee et e e e et e e e e e e e e e e nnrraeeeeaaeeeeanns 8, 21
20 CSR 4240-22.010(2)(C)2. wereeeeeeieeee ettt et e e e et e e e e snnee e e s snnsaeeaeans 8, 21
20 CSR 4240-22.010(2)(C)3 .o eeeeeeeeiieieee e e e e e e et e e e e e e e e e e e e e e e e e e ennnreeeeeeaaeeeaans 8, 21
20 CSR 4240-22.080(2) .veeeeeeureeeeeeeiiieeeeeetieee e e ettt e e s asttaeaesasstareeeassseeeesaassreeeeaannsaeeeeannnnes 4
20 CSR 4240-22.060(2)(A)1 through 7 ......cooeeeeeeeee et 4
20 CSR 4240-22.080(3)(A)5 ..rreeeeeeieieieeeeiiiee e e eeieee e e et e e e e sttee e e e snser e e e ssnreeeeeanreeeeeeannes 21
20 CSR 4240-22.070(1) vrrreeeeeeeeeeeiiereeieeee e e e e e e e e e e e e e e e snsraereeeaaeeessssnnnneneeaaeeas 8,21, 25
20 CSR 4240-22.070(1)(A) through (D) ......eeeieiiiiiie e 8,21, 25
20 CSR 4240-22.070(2) -rvreeeeeeeeeieeiierieieeeeeeeaaeeteaeeeeaaeeesssssssaeeeeeaeaesssassssssereeaaeesesaassnnes 25
20 CSR 4240-22.070(3) -eeeeeeeureeeeeaiieeeeeeeiieee e e e steeeaeaassseeeeeasbeeeaesssnseeeeesasseeeeeannseeeeeannnes 27
20 CSR 4240-22.070(4) «eeveeeeeeeeeeeeeiieieee e e e e e et e e e e e e e e e e e e e e e e e e nnnnnneeeaens 24,25, 27
20 CSR 4240-22.070(4)(A) through (C)....uveeeeeeciiiie et 25
20 CSR 4240-22.070(8) -vvvveeeeeeeeeiiinnrrieieeeeeeeaaeitteeeeeeaaesessassssreereeaeeesssassnsssereeeaessesaassnnes 29
20 CSR 4240-22.070(6)(A) toUGN (D) .eeeeiiiiiee et e 29
20 CSR 4240-22.070(B)(E) +veeeeeeeeennmrrereeeeeeeeeeeiiieeeeeee e e e e e sssseeeeeeeeeeesssnnnnnseeeaaaeseesannnnnes 30
20 CSR 4240-22.070(B)(F) --ovvveeeeeeneeeeeeiiieieeeeeieeeeeseeiieeeeeesteeeaessnseeeeessnnseeeeeenseeeeeennnns 30
20 CSR 4240-22.070(8)(G) +eeeeeeeeieurnrrerieeeeeeeaeeitiieeeeeeaeeeesaensreeeeeeaesessssssnsnsaeeeaaeeeaeansnnnnes 30
20 CSR 4240-22.070(7) weeeeeeeneeeeeeeeteie e e eeteee e et e e e et e e e e st e e e e snaeeeeessnnseeeeeenseeeeeeannes 25
20 CSR 4240-22.070(7)(A) through (C)...eceeeeeiiieeeeee et 25
EO-2020-0047 1. K ..eeiiieeeeiee ettt et et e e e et e e e e e e e e e eb e e e e e e nnreeeeaennreeas 5,29
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Agenda

o INtroduction......ooo 3:00-3:10
* Transmission & Distribution Analysis...............c.ocooii. 3:10-3:25
* Load Analysis & Load Forecasting..............c.oooiiiiiiiiinnn. 3:25-3:35
* Demand-Side Resource Analysis............cccooiiiiiiiiiiiiiiin 3:35-3:45
» Supply-Side Resource Analysis ..........cccovviiiiiiiiiiiiiiiieann. 3:45-4:00
* SCeNAario ANAIYSIS ....einiii i 4:00-4:20
 Alternative Resource Plan and Risk Analysis.......................... 4:20-4:40
* Q&A and Closing Remarks.........ccoviiiiiiiiiiicie e, 4:40-4:50
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Transmission & Distribution Analysis
Transmission Planning

* Combination of Ameren Missouri “bottom-up” reliability analysis and MISO “top-down”
economic and public policy planning.
* Culminates in the annual MISO Transmission Expansion Plan (MTEP), which is approved
by the independent MISO Board of Directors.
— In 2022 MISO BOD approved the LRTP tranche 1 projects as part of MTEP21
* MISO LRTP Tranche 2 efforts continue
— Significant rise in wind/ solar generator interconnections

* Ameren Missouri's Focus:
— Providing continued safe and reliable service to customers.

— Allocates its limited capital resources on generation, transmission, and distribution projects
needed to meet this obligation.

» Improvements to its aging infrastructure
* Improvements to address increasing or shifting customer load
* Mandated transmission upgrades (e.g., for NERC compliance)
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Transmission & Distribution Analysis
Transmission System- Use and Application of Advanced Technologies

* Meramec STATCOM:
— First Missouri dynamic VAR device in-service 2022
* Produces steady state VARS for voltage control
* Produces dynamic VARs for transient voltage recovery
* Actively eliminates harmonics from the system
* Injecting negative sequence current for relay polarization
 Variable Reactor
— Allows for large shunt reactors to be used for voltage control, but with a small voltage bump.
— Dynamic in nature, can change real-time with the grid
* Modern Substation Design:
— Battery monitoring to eliminate single points of failure and enhance compliance

— Using fiber and IEC61850 to reduce the number of panels, reducing wiring, eliminate control
switches and lockouts and reducing the overall control building size

— Incorporating enhanced EMP protection
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Transmission & Distribution Analysis
Transmission System- Use and Application of Advanced Technologies

* Substation Scanning
— Allows for virtual field visits, enhancing scoping and safety
— Drafting using 3D drafting software and smart wiring

+ Atrtificial Intelligence:
— Analyzes photos from Unmanned Aerial Systems devices for woodpecker damage
— Presently learning to analyze other problems such as:
» Structure damage
* Bird nests
* Objects in the right of way
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Distribution Overview
Smart Energy Plan

Designed to drive customer benefits, modernize the electric grid and ensure stable and predictable rates

Senate Bill 745, passed in 2022, is an expansion and extension of the successful Senate Bill 564 to continue helping customers. This
plan continues the construction of smart energy infrastructure that will drive job creation and economic development across Missouri
through at least 2028.

Key Elements of the Smart Energy Plan

+ $9.9B in electric investments from 2023 to 2027
— Requires 25% of annual investment be in Grid Modernization

— Allows up to 6% of capital for smart meter program
— Encourages renewable energy by providing up to $28M in solar rebates to customers, and requiring a minimum $14M
investment in Ameren Missouri owned solar (complete)

» Supports economic development and provides job creation

SEP Capital Project Evaluation: Distribution
* Ameren Missouri continuously assesses the feasibility and cost effectiveness of potential upgrade and modernization projects.

» Due to the age of our grid and recent trends in localized load growth, the majority of approved projects focus on system
reliability, modernization, and resiliency.

* In 2022, Ameren Missouri with key stakeholders developed project evaluation methodologies and frameworks to justify their six
Energy Delivery SEP categories of investments.

* A centralized Distribution Planning team annually assess load growth and shift trends to ensure grid upgrades meet the needs of
customers today and into the future.
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Load Forecast Scenarios and High-Level Summary

* The forecast scenarios do not include saving potentials from future Ameren sponsored Energy Efficiency (EE) programs

* Without considering higher potentials of customer owned distributed energy resources and efficient electrification, Ameren’s system load
is expected to grow at annual compound growth rate (CAGR) of 0.2% between 2024 and 2043*

* The Planning case scenario forecasts Ameren’s system load to grow at a CAGR of 0.8% between 2024 and 2043

— The Base case scenario forecasts CAGR of 0.8% between 2024 and 2043
— The High load growth scenario forecasts CAGR of 1.4% between 2024 and 2043
— The Low load growth scenario forecasts CAGR of 0.0% between 2024 and 2043

* Distributed Energy Resources (DER), Energy Efficiency and Efficient Electrification will have significant impacts on load growth

— PV and storage, driven largely by declining technology costs, can put between approx. 350MWs (low solar adoption scenario) and
approx. 1,400 MWs (High solar adoption scenario) of demand at risk by 2043.

* The Base case scenario assumes approx. 700 MWs of solar capacity by 2043
* Impacts from MEEIA 2 and 3 Net impact from approved MEEIA programs is ~1,966 GWh in 2043

— Higher potential from efficient electrification helps in mitigating demand losses from EE and DER programs. Ameren Missouri’s base case
load forecast scenario projects approx. ~4,868 GWh of additional energy in 2043.
* High adoption case: Approx. 8,426 GWh of additional sales in 2043
* Low adoption case: Approx. 963 GWh of additional sales in 2043

*No additional Solar and electrification beyond 2027
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Higher potential for efficient electrification will lead to load growth in all the scenarios

= Long term efficient electrification potential includes both on-road and off-road potentials based on state-wide study
conducted by EPRI

= Projected increases in load from electrification were estimated using the Economy, Greenhouse Gas, and Energy Model
developed and maintained by the Electric Power Research Institute (EPRI)

= Key assumption: Customers have free choice to choose the technologies — electric or non-electric that make the most
sense to them

= Final electric demand and load shapes are developed taking into consideration electricity demand responses, policy
changes impacting end-use energy consumption and technological improvements

Reference EPRI

CONFIDENTIAL
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Economic Drivers

Source: Moody’s Analytics, Federal Reserve

CONFIDENTIAL Ameren Proprietary Information. All rights reserved. 17
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Peak Forecast Scenarios

Low Planning

CAGR 2024-2033  0.2% 0.5% -0.2% 0.2%
CAGR 2024-2043  0.4% 0.8% -0.1% 0.4%

CONFIDENTIAL
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Demand-Side Resource Analysis
Energy Efficiency Market Potential Results

Cumulative Annual Percentage of Forecasted Sales in 2043

Ameren MPS DOE MPS

Residential C&l |Combined| Combined

Maximum Achievable Potential 17% 22% 19% 25%
Realistic Achievable Potential 14% 16% 15% 16%
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Demand-Side Resource Analysis
Load Flexibility Analysis

» Residential and business demand response demonstrated the largest potential to add incremental winter
MW savings at the lowest cost when compared to other program types

» Residential energy efficiency has strong potential for winter MW savings due to heating season measures
becoming more cost effective, however the cost to achieve these savings is more substantial

* Impacts from business energy efficiency and DER were relatively minor
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Supply-Side Resource Analysis

New Resource Characteristics

Transmission interconnection costs not added yet except for renewables.
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Supply-Side Resource Analysis

LCOE Component Analysis
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CTG Retirements/Oil Backup

» Four oil-fired older CTG’s with a total capacity of ~220 MW
— High average heat rate, inefficient compared to modern turbines

— Availability of spare parts is questionable, and the leads time for obtaining spare parts is
unknown.

— The general equipment health and reliability is deteriorating
— IRP assumption for retirements: Mexico, Moberly, Moreau, Fairgrounds - 2029
— Detailed condition assessment to be completed before retirement
» Restoration of oil-fired backup capability at Peno Creek and Kinmundy Energy Centers
— Nominal O&M expense (~$10 million)

« Evaluating addition of oil backup for Audrain Energy Center (~$200 million)
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Environmental Assumptions
Air

» Reference Case based on:
— Status quo operation of all energy centers
— Compliance with certain (current) and uncertain (proposed/potential) standards

* CSAPR (Good Neighbor) 2023 Update
— CSAPR changes will reduce NOx Ozone Season allowance allocations to Ameren EGUs

beginning in the 2023 Ozone Season
Compliance for 2023 Ozone Season will necessitate use of existing SnCR systems at Sioux

— Ameren Missouri currently evaluating compliance scenarios; additional control equipment
(SCRs)
* MATS Rule 2023 Update
— On April 5, 2023, EPA released a proposal to tighten certain aspects of the MATS Rule
— Specifically of importance to Ameren Missouri are stricter fine PM requirements
— Additional controls or compliance measures are not yet known — analyses currently underway
— Industry comments on the proposed rule forthcoming, after detailed review
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Environmental Assumptions
Water

» Reference Case based on:
— Status quo operation of all energy centers
— Compliance with certain (current) and uncertain (proposed / potential) standards

» Clean Water Act
— 316(a) — Thermal Discharges
* Reissued Labadie permit uses thermal modeling approach.
— 316(b) — Entrainment and Impingement Of Aquatic Organisms

» Evaluation indicates that coarse mesh screens with fish buckets and fish friendly wash and
return systems are the best solution; implementation in progress at Labadie

— Effluent Limitations Guidelines Revisions

+ Installation of wastewater treatment and dry ash handling at Labadie, Rush Island and
Sioux energy centers is complete

* ELG compliance coordinated with Coal Combustion Residual (CCR) rule compliance
» FGD wastewater at Sioux is closed-loop with no discharge
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Environmental Assumptions
Solid Waste

» Reference Case based on:

Status quo operation of all energy centers
Compliance with certain (current) and uncertain (proposed / potential) standards

» Coal Combustion Residual (CCR)

We have taken significant actions that are consistent with federal and state regulations
All CCR Rule former ash storage basins have been closed at Rush Island, Sioux, and Labadie

Maijority of former ash storage basins at Meramec have been closed; remainder to be closed in
2023 & 2024

Groundwater monitoring confirms that the CCR units do not represent a risk to public health or
the environment

Novel groundwater treatment systems in place at Rush Island & Sioux; Labadie in design phase
Operation of solid waste landfills at Labadie and Sioux

CONFIDENTIAL 32
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Environmental Assumptions
Mitigation Costs
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Scenario 