





















































4. Existing Supply Side Resources NP Ameren Missouri

heating, ventilation, and air conditioning (HVAC) equipment through the installation of
programmable thermostats for control of HVAC systems is expected to reduce energy
consumption during off-hours. In 2011 and 2012, Ameren Missouri completed several
energy efficiency projects that will reduce energy consumption by more than 1,000
MWh annually and reduced carbon dioxide (CO;) emissions by more than 870 metric
tons annually (assuming 0.73 metric tons of CO; per 1 MWh). Ameren Missouri will
continue assessing and implementing the projects that prove to be feasible on an
ongoing basis.

Ameren Missouri has been proactive in monitoring the status of light-emitting diode
(LED) technology. The company engaged EPRI to conduct a pilot program, testing 11
street lights in the city of Ballwin, Missouri beginning in 2009 and lasting approximately
36 months. This pilot, part of a larger, national effort, provided key insights into the
performance of LED street and area lighting (SAL.) technology. While there were
multiple findings from the EPRI study, there are a few important observations to note:

¢ Reliability — EPRI uncovered multiple issues with the products submitted in the
demonstration project including failures directly “out of the box” from the
manufacturer, failures caused by faulty circuitry, LED driver failure, and
manufacturer recalls.

« Varying Power Draw Compared to Specifications — EPRI discovered that
many of the manufacturers’ claims on power draw were optimistic and
inconsistent with their field testing resuits.

» Good light distribution — LEDs were able to produce lighting patterns more
uniformly than existing lighting technologies.

EPRI's study indicated that the LED SAL technology was “ready for energy efficiency
programs for utilities.” Given EPRI's findings, Ameren Missouri undertook a study of the
economics of replacing its existing street lighting system with LEDs (Company owned
street lights which represent greater than 90% of the street lights on Ameren Missouri’s
system). Ameren Missouri conducted multiple analyses to evaluate the economics of
LED street lighting facilities and also conducted multiple risk analyses to provide more
insight into the results. The overall conclusion is that while LEDs appear to be a viable
technology, current economics and associated uncertainty do not support near-term
adoption. Ameren Missouri will continue to monitor the various critical assumptions
identified through this analysis, and wilf update the analysis as needed.
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4. Existing Supply Side Resources NP Ameren Missouri

As of 2012, the successful implementation of the above-mentioned projects, as well as
other efforts, helped Ameren Missouri reduce heat rate by over 0.8% from a 2009

baseline. Ameren Missouri will continue assessing and implementing projects that look
feasible on an ongoing basis.
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Ameren Missouri 5. Environmental Compliance

is achieved in practice by the best controlled similar source in commercial operation.
The Clean Air Act mandates that compliance with a MACT standard is required within
three years of the final rule. The EPA has established MACT standards for numerous
source categories including reciprocating internal combustion engines and cement kilns.

In 2005, the EPA promuigated the Clean Air Mercury Rule (CAMR), which established a
cap and trade program and defined the mercury monitoring and control requirements for
coal-fired power plants over the following ten years. [n 2008, the rule was vacated by
the DC Circuit and remanded to the EPA. The EPA petitioned the U.S. Supreme Court
to challenge this ruling. However in 2009, with the change in Administrations, this
challenge was dropped.

With the vacatur of the CAMR, EPA began the development of a replacement rule —the
Maximum Achievable Control Technology (MACT) standard for mercury and other
hazardous air pollutants. EPA was subsequently required by a consent decree to
propose regulations by March, 2011, and finalize regulations in November, 2011. The
final rule was effective on April 16, 2012.This final rule is known as the Mercury and Air
Toxics Standards (MATS). Compliance with the standards is required by April 16, 2015,
although the permitting authority can grant a one-year extension on a case-by-case
basis. The MATS includes standards for mercury, particulate matter as a surrogate for
non-mercury metals, hydrogen chloride (HCl) as a surrogate for acid gases, work
practices for organic emissions and monitoring requirements. The MATS standard also
includes emission limits for new sources which are significantly tighter than for existing
sources.

Ameren Missouri plans to utilize Activated Carbon Injection technologies andfor fuel
additives and other sorbents to control mercury emissions. Other options are available
depending on coal type including co-benefit control from Flue Gas Desulfurization
(FGD) and other emerging multi-pollutant technologies.

The EPA has also included MACT standards for other hazardous air pollutants, such as
non-mercury metals and acid gases, and work practice standards for organic
compounds. Additional technology may be required to control such emissions.
Depending on fuel type, EGUs could install additional pollution control equipment
including Flue Gas Desulfurization (FGD) (commonly referred to as “scrubbers”) for acid
gases (HCI), and particulate controls such as electrostatic precipitators (ESP) or fabric
filters (*bag houses") for non-mercury trace metals including arsenic, chromium, lead
and nickel. The EPA has conducted an extensive information collection effort to obtain
emission data from existing units and used that information to set the standard for each
hazardous air poliutant.
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Ameren Missouri 6. New Supply Side Resources

¢ Have more than one million tons of waste in place.
¢ Be active or have been closed for fewer than 10 years.

+ Have an active LFG collection system and flare.
¢ Have LFG composition of at least 35 percent methane.

Based on review of these sources, 28 landfills were identified as candidates for LFG
projects. DNR provided additional information regarding estimated gas production
curves (from 2014 through 2024) for each of the candidate landfills. Based on these
gas production curves, Black & Veatch estimated the average gas flow and generation
capacity. The peak gas flow and generation capacity for these projects during the period
from 2014 to 2024 was also estimated. Based on review of the information provided by
DNR and internal estimates of generation capacities, Black & Veatch identified six
landfills within Ameren Missouri's service ferritory with potential to provide greater than
2 MW (net) of LFG-fired generation capacity throughout the 2014 to 2024 timeframe:

e |ESI Champ (future expansion) (Maryland Heights)

» Missouri Pass (Maryland Heights)

o Maple Hill (Macon)

e Lemons East (Dexter)

* Eagle Ridge (Springfield)

o |ESI Timber Ridge (Richwoods)

For each of these landfilis, Black & Veatch characterized the quantities of waste
landfilled, LFG production curves, design of LFG collection systems, and current uses of
the landfill gas. To confirm the design of the LFG collection systems, Black & Veatch
requested all publicly available design documentation and information on these six
landfills from the Custodian of Records of the Missouri DNR Hazardous Waste & Solid
Waste Programs. Upon receipt, these documents were reviewed by a Black & Veatch
geotechnical engineer familiar with landfill design and LFG-to-energy projects.

With the exception of IESI Champ, these projects are likely to employ reciprocating
angines to generate electricity from LFG. Due to the larger generation capacity of the
IEST Champ project and the current configuration of the MHEC Facility (i.e., three
CTGs), this project will employ combustion turbine technologies.

Table 6.7 contains details of the six potential landfill gas projects. The levelized fixed
charge rate used in the LCOE calculations does not include the ad valorem tax rate
since the first year fixed operations & maintenance costs provided by Black & Veatch
included property tax. Chapter 6— Appendix C contains more detailed information.
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Ameren Missouri 6. New Supply Side Resources

turbine installed on Mississippi Lock & Dam No. 2, upriver from the study region. A
great number of these projects within the Ameren Missouri study area are identified as
low power hydroelectric projects and fall below the 2 MW minimum project threshoid
established for this evaluation.

There are numerous undeveloped hydropower sites, including existing dams, within the
study region. Hydropower potential has been previously assessed across the U.S. by
the Department of Energy INL for the National Energy Strategy. The INL database
served as the primary resource for this high level study of Missouri. Developable
renewable hydropower resources are constrained by several factors, including the
following:

o Water resources.

* Regulatory definitions that define what types and sizes of hydropower are

considered “renewable.”
* Environmental constraints.

Black & Veatch considered all of these factors in assessing the hydropower resource for
the Ameren Missouri study area, as described in more detail below.

Each state may have a different definition as to which energy sources can be
considered “renewable.” The designation generally applies to legislation that requires
electric generating entities serving the state to use a certain amount of renewable
energy in their generation portfolio. The state of Missouri defines “renewable”
hydropower in the Renewable Energy Standard (RES). According to the RES,
hydropower generators can only be considered renewable energy sources if they meet
the criteria “hydropower (not including pumped storage) that does not require a new
diversion or impoundment of water and that has a nameplate rating of 10 megawatts or
less.”

In addition to the above regulatory constraints, there are also environmental constraints
that reduce the developable hydro potential for the purposes of this analysis. In
assessing potential, Black & Veatch applied the following filters in the Ameren Missouri
study area:

» The Project Environmental Suitability Factor (PESF) developed by INL indicates
the likelihood of potential site development, based on environmental attribute
data. PESF generally have the following three discrete values:

o 0.1 (low likelihood of development).

o 0.5 (a combination of attributes have reduced the likellhood of
development).

o 0.9 (environmental concerns have little effect on the likelihood of
development).
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6. New Supply Side Resources Ameren Missouri

Figure 6.3 Biomass Fuel Supply Curve for Ellington Region
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Figure 6.4 Biomass Fuel Supply Curve for Monett Region
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7. Transmission and Distribution NP Ameren Missouri

Through these MTEP related activities, Ameren Missouri works with MISO, adjacent
MISO Transmission Owners and stakeholders fo promote a robust and beneficial
transmission system throughout the Midwest region. Ameren Missouri's participation
helps ensure that opportunities for system expansion that would provide benefits to
Ameren Missouri customers are thoroughly examined. This combination of Bottom-Up
and Top-Down planning helps insure all issues are addressed in an effective and
efficient manner.*

Guidance is provided to MISO on the assumptions, inputs, and system models that are
used to perform the various analyses of the overali MISO transmission system. Ameren
Missouri’s participation in the MTEP development process includes: review of MISO and
stakeholder developed material, comments and feedback, and working to insure the
projects approved in the MTEP are in the interests of the Ameren Missouri customers.
Ameren Missouri is regularly represented by attendance and participation in the MISO
stakeholder organizations which are key components of the MTEP development
process including the:

¢ Planning Advisory Committee (PAC) — The PAC provides input to the MISO
planning staff related to the process, adequacy, integrity and fairness of the
MISO wide transmission expansion plan.

¢ Planning Subcommittee (PSC) — The PSC provides advice, guidance, and
recommendations to MISO staff with the goal of enabling MISO to efficiently and
timely execute its planning responsibilities, as set forth in the MISO Tariff,
MISO/Transmission Owner Agreement, FERC Orders applicable to planning and
other applicable documents.

* Interconnection Process Task Force (IPTF) — The IPTF has the goal of reducing
study time and increasing certainty associated with new requests to connect to
the transmission grid within MISO

¢ Subregional Planning Meetings (SPM) — The SPMs are hosted by MISO in
accordance with FERC Order 890, to encourage an open and transparent
planning process. Stakeholders are encouraged to participate in discussions of
planning issues and proposals on a more local basis and discuss projects, issues
and concepts that are potentially driving the need for new transmission
expansions.

* Loss Of Load Expectation Working Group (LOLEWG) — The LOLEWG works
with MISO staff to perform Loss of Load Expectation (LOLE) analysis that
calculates the congestion free Planning Reserve Margin (PRM) requirements as
defined in the Module E-1 of the Tariff.

4 4 CSR 240-22.045(3)(B)2; 4 CSR 240-22.045(3)(B)3; 4 CSR 240-22.045(3)(B)4

2014 Integrated Resource Plan Page 3




Ameren Missouri 7. Transmission and Distribution NP

¢ Regional Expansion Criteria and Benefits Task Force (RECBTF) — The RECBTF
is a forum for stakeholders to provide input in the various processes used in the
MISO tariff to allocate the cost of transmission system upgrades and
improvements to the appropriate beneficiaries.

o Other Committees, Task Forces and Working Groups as appropriate.

The resuit of the MTEP process is a compilation of transmission projects that are
needed to address system reliability requirements, improve market efficiency, and/or
provide specific system benefits as delineated in the MISO Tariff. The MTEP identifies
solutions to meet regional transmission needs and to create value opportunities through
the implementation of a comprehensive planning approach.

Each MTEP document is identified by the year in which it was completed. Appendix A
of each MTEP lists and briefly describes the transmission projects that have been
evaluated, determined to be needed and subsequently approved by the MISO Board of
Directors (BOD). The MTEP13 document is the culmination of more than 18 months of
collaboration between MISO planning staff, MISO Transmission Owners, and
stakeholders. Each MTEP cycle focuses upon identifying system issues and
improvement opportunities, developing alternatives for consideration, evaluating those
options to determine the most effective solutions and finally identifying the preferred
solution. As described in more detail in the MISO Tariff, the primary purposes of the
MTEP process are to identify transmission projects that:
¢ Ensure the transmission system supports the customer's needs in a continued
safe and reliable manner.
¢ Provide economic benefits such as increased market efficiency and resultant
overall lower energy cost.
o Facilitate public policy objectives such as integrating renewable energy
resources.
e Address other issues or goals identified through the stakeholder process.

The interconnection of new generation resources to the transmission system under
MISO's control is also an important part of the overall transmission planning effort.
Ameren Missouri actively participates in regional generation interconnection studies for
proposed generation interconnections inside and outside of the Ameren Missouri area.
Participation in these transmission studies ensures that they are performed on a
consistent basis and that the proposed connections and any system upgrades needed
on the Ameren Missouri transmission system are properly integrated and scheduled to
maintain system reliability.
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7. Transmission and Distribution NP Ameren Missouri

Advanced technologies are examined and considered for implementation in association
with the MISO and as part of the MTEP development process and as part of the
Ameren Missouri transmission planning and operating activities. Three of the major
advanced transmission technologies that have been implemented are briefly described
below:

« Synchrophasor (Phasor Measurement Unit - PMU) technology deployment
Ameren Missouri has been participating in a project with MiSO under a DOE
grant to increase the number of PMU installations in the Ameren Missouri
system. Under the DOE grants, Ameren Missouri has installed these high speed
time-synchronized monitoring devices at Labadie, Meramec, and Sioux Power
Plants, and Monigomery, Kelso, Loose Creek, and Overton transmission
substations. These devices capture high-resolution voltage, current, and
frequency data and send the information to a central data gathering facility that is
maintained by MISO. Combined PMU measurements will provide a precise,
comprehensive view of the entire interconnection and enable advanced
monitoring and analysis to identify changes in grid conditions, including the
amount and nature of stress on the system. PMU data will feed applications that
allow grid operators to understand real-time grid conditions; see early evidence
of changing conditions and emerging grid problems; and better diagnose,
implement and evaluate remedial actions to protect system reliability.  This
information is also vital for the development and eventual implementation of
predictive software systems to identify potential areas of system weakness
before an incident actually occurs.

o |nstallation of Fiber Optic Ground Wires (OPGW) on all new or rebuilt
transmission circuits.
As part of selected new transmission line projects or rebuilding of an existing
transmission line when cost justified, Ameren Missouri is instaling OPGW in
place of standard steel or aluminum ground wire. OPGW combines the functions
of providing a protective ground and a high speed communications path. A
typical OPGW cable consists of a tubular structure with one or more optical fibers
in it which is then surrounded by layers of stee! or aluminum wire. The OPGW
cable is installed between the tops of transmission line structures where the steel
or aluminum wire connects the adjacent towers to earth ground and shields the
transmission line conductors from lightning strikes. The optical fiber
communications path has several advantages over traditional metal wire
technology including immunity from outside electrical interference (caused by
power transmission lines or lightning) and cross-talk from communications on
parallel circuits. These advantages make OPGW an ideal choice for Ameren
Missouri to use to provide a high-speed data communications path for modern
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As shown above, two of these measures passed the qualitative screening:
Reconductoring / Bundling Phase Conductor, and Shield Wire Segmentation.

Reconductoring / Bundling Phase Conductor

The thermal capacity of a transmission line can be increased significantly by either: (a)
using a larger cross sectional conductor; (b) using an advanced conductor with lower
resistance; or (¢) by bundling the existing conductor with another of the same
characteristics.

If the power flowing over the upgraded line remains the same as for the original
conductor then transmission losses can be reduced. The same current magnitude will
flow through a lower resistance conductor. Conversely, if the upgraded line is loaded to
its updated maximum capacity transmission losses will not be reduced. Reconductoring
costs can be reduced through the use of advanced conductors with lower resistance for
the same diameter, since that minimizes structural modifications. Restricting
reconductoring options fo conductors of the same diameter limits the range of line
resistance reduction to 20% to 25%. Two different types of same diameter conductors
can be applied;

. ACSR/TW: Conventional ACSR conductors with trapezoidal aluminum strands
. HTLS conductors: ACSS, ACSS/TW, ACCR, ACCR/TW, ACCC/TW, others

Depending on how current fiow is applied, HTLS conductors can serve various
objectives, including: increasing capacity, improving reliability, or reducing line losses. If
the primary objective of reconductoring is to reduce losses, then the natural choice for
replacement conductor is trapezoidal wire conductor (ACSR/TW), which yields almost
the same amount of loss reduction (for the same current) as the HTLS counterparts at
much lower price. As the need for transmission expansion is identified through
Planning studies and screenings, the use of these specialty conductors can be one of
the options considered for analysis, and ultimately selection if determined to be
efficacious.

Shield Wire Segmentation

Shield wires are generally steel cables that are coupled to phase conductors to protect
AC transmission lines from lightning strikes. Shield wires have relatively high resistance
compared to conventional phase conductors such as ACSR (Aluminum Conductor Steel
Reinforced). On selected projects Ameren Missouri is installing OPGW in place of
standard steel or aluminum ground wire. OPGW combines the functions of providing a
protective ground and a high speed communications path. A typical OPGW cable
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