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VOLUME 4: SUPPLY-SIDE RESOURCE ANALYSIS

HIGHLIGHTS

« Over twenty generating technologies in various stages of development
maturity have been analyzed and screened as potential future supply-side

resources

e Candidate generation resources that passed screening included
combustion turbines (CT), combined-cycle (CC}, coal, nuclear , wind, and
solar options and were made available as new generation resources in

Integrated Analyses

o Existing power plant efficiency improvements have been an ongoing

initiative at KCP&L. generating units

» Future power plant efficiency projects have been identified and expected

to be completed in upcoming years

e Existing generation resources have been studied to determine future

environmental retrofit requirements and expected maintenance needs

PURPQOSE: This rule establishes minimum standards for the scope and level of

detail required in supply-side resource analysis.

SECTION 1: SUPPLY-SIDE RESOURCE

(1) The utility shall evaluate all existing supply-side resources and identify
a variety of potential supply-side resource options which the utility can
reasonably expect to use, develop, implement, or acquire, and, for
purposes of integrated resource planning, all such supply-side resources
shall be considered as potential supply-side resource options. These
potential supply-side resource options include full or partial ownership of

new plants using existing generation technologies; full or partial ownership
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of new plants using new generation technologies, including technologies
expected to become commercially available within the twenty (20)-year
planning horizon; renewable energy resources on the utility-side of the
meter, including a wide variety of renewable generation technologies;
technologies for distributed generation; life extension and refurbishment at
existing generating plants; enhancement of the emission controls at
existing or new generating plants; purchased power from bi-lateral
transactions and from organized capacity and energy markets; generating
plant efficiency improvements which reduce the utility’'s own use of
energy; and upgrading of the transmission and distribution systems to
reduce power and energy losses. The utility shall collect generic cost and
performance information sufficient to fairly analyze and compare each of
these potential supply-side resource options, including at least those
attributes needed fo assess capital cost, fixed and variable operation and
maintenance costs, probable environmental costs, and operating

characteristics.

1.1 NEW PLANT RESOURCE OPTIONS

1.1.1 TECHNOLOGY CATEGORIES

The evaluation of potential supply-side resource options began with the
identification of twenty-three existing or new technology alternatives. The
information for these potential supply-side technologies was gathered from
multiple sources including the Electric Power Research Institute (EPRI), the
Department of Energy (DOE), responses to recent Request for Proposals (RFP),
and other internal resources. The supply-side technologies were broken down

into the following categories:
» Base load technologies
+ Intermediate load technologies

¢ Peaking load technologies
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¢ Renewable technologies

1.1.2 TECHNOLOGY DEVELOPMENT STATUS

For each technology, the development status was also considered and identified
as either mature, commercial, demonstration, pifot, or developmental. Following

is a brief description of these different technology stages:

¢ Mature technologies are proven and well established in the electric power

generation industry.

« (Commercial technologies are in operation, but efforts {o optimize the heat

rate and reduce the O&M costs are still on-going.

¢ Demonstration technologies have designs that are quite advanced, but

very few plants exist with actual operating experience.
» Developmental technologies are still emerging.

These technologies and their current development status are shown below in
Table 1 and Table 2.
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Table 1: Generating Technology Categories
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1.2 LIFE EXTENSION & EMISSION CONTROL ENHANCEMENT OPTIONS

In addition to the potential new supply-side resource options identified above,
KCP&L evaluated the life extension and refurbishment of existing generating
plants, along with the enhancement of the existing emission controls. To evaluate
the life extension, an internal review of the long-term plant equipment needs was

developed by using the Life Assessment and Management Program (LAMP).

To evaluate the cost and operating characteristics due to potential future
environmental equipment, the services of Burns and McDonnell, inc. were
retained to evaluate several of the KCP&L coal-fired units including Montrose
Units 2 and 3, latan-1, LaCygne Units 1 and 2, and Hawthorn-5. Further
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discussion of the LAMP process and the environmental retrofit costs can be
found in Section 4.1.2.

1.3 PLANT EFFICIENCY IMPROVEMENTS

In order to minimize the negative impact to plant efficiency from KCP&L’s
projects to improve air quality emissions from our major coal units, KCP&L has
proactively engaged on a dual pronged effort to improve the boiler and turbine
side efficiency and reduce our own use of energy at our plants. The first half of
this effort is to improve performance monitoring and daily attention fo operational
issues that may be negatively impacting plant efficiency. Below are details on

these efforts:

 Issued fleet request for proposal and chose the industry leading EtaPRO®
performance monitoring software from GP Strategies in 2009. Software

has been implemented on the following units:

Hawthorn Unit 5, 6&9
latan Units 1 & 2
LaCygne Units 1 & 2
Montrose Units 1, 2, and 3

0

O

C 0

e Engineering positions dedicated to Plant Efficiency were staffed as

follows:

o Hawthorn Performance Engineer
o latan Performance Engineer

o LaCygne Performance Engineer
o lLaCygne Combustion Engineer

o Montrose Performance Engineer

e Beginning in 2013, KCP&L initiated a remote monitoring contract with GP
Strategies. GP Strategies monitors each unit for performance issues and

recommends operational improvements on monthly conference calls.
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in addition to the daily efforts detailed above, KCP&L has performed
considerable capital improvement projects to maintain or improve plant

efficiency. These projects are detailed in Table 3 below:

Table 3: Power Plant Efficiency Projects

PP spill stiipsreplaced &0 20 iR g ol S anificant
IPT blades and diaphragm repiaced o 2007 Nominal
Replace ashsluice systeim with asubmergad flight coRveyor -l atan s 02007 0 U NGmiRal s
Addition of Boiler Economizer surface area 2008 Moderate
Repiace High Pressire Turbine with GE dense pack 700 il atan B0 010003008 00 Wioderate 0
Replace air heater baskets 2010 Moderate

Replace FD fanmotor&rotor 0 T b e atan g | 20008 ] S Nomihal
?erf Mamtormg / Optimlzatlon software : 2010 Moderate

Add four soothlowers at lower slope 6fconvection pass 750 Hawthorn 8L 72008000 0 Neomimal
LPT seal upgrade ' Hawthorn 5 2008 ' Nominal

Replace siFheaterbaskets oo it i s R I aorthiorn 5T T 2008 T MGderate o
Install new condensate pump motor Hawthorn 5 2009 Nominal
Part Manitoring 7-Optimization software 70 a0 kawthern S 10000 200000 00 Wioderatels
H-P/I'ﬁturbine seals Hawthorn 5 | 2019 Moderate
Closed Loop Combustion Optimizationsoftware” "~ " | HawthornS |~ 2018 Significant

Replace BEP runnerand pedifc valves 0 v i i
Perf Manitormg / Optimization software LaCygne 1
Replace 3AR 3BHPheaters 1 i e atysne T 2000 | T Neminal
‘Replace #5 LP heater - LaCygne 1 2012 Nominal
[Cycle salation Audit & Valve Reﬁarr]ﬂeplacement prpUNS AR g0k T Niaterate
Closed Loop Combustion OPtlmnzatmn software talygne 1 2013 Moderate
Cofidenseratrinduakagamonitoning - 07 e U L eene T D g0RR T Nominals i
Perf Monitoring / Opt;mazatmn software _ LaCygne 2 2010 Maoderate
Renlate BFPFURNer and fecirc valves - I T e

2010 Moderate

Closed Loop Combustlnn Optemmabon software LaCygne 2 2012 Moderate
Condenseralrin-las m ~ rate

fesdwater haater replacement {13th Stage)- pamaiiee ek aantegse 10| S R0 s S Nemithal
feedwater heater replacement (Gth Stage) Montrose 1 2007 Nominat

Install additional water fancas B T R L i L e
Repiace BFP motors Montrose 1 2008 Nominal

Cycle isolatmn Audut & Valve Repalr/Replacement on 3 Umts M1,2,83 2012 Moderate

Perf Monitoring / Optimization software on3 Units: 0 o oMLz g3 ol gerz s UModevdte = 0
Instal additional waterlances Montraose 2 2009 Nominal

Replace BEPmotors . = o iioni i i s o misitkesa 2 0L 0000l S gt
Condenser re-tube Montrose 2 2009 Nominal

Alr heater basket fepiacement /. ol i i et ) Mioptrose 30002007 0 ST  Naminal D
Condenser re-tube Montrose 3 2007 Nominal

Est:m_atecl Perfarmarice Impact Nominal : iess than 0‘1% eff:i'éién?:{f"i:thét;@éﬁié_ﬁf;"hﬁbdéfé’eé_%'ﬁ.i'—. ﬁ;s%improvernem
Slgmﬁcant Greaterthanﬁs%improvement e I T i :
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KCP&L’s performance efforts have resulted in the following recognition:

» 2013 Power Plant Operational Excellence & Stewardship Award
Presented to KCP&L from GP Strategies
o KCP&L's latan Plant achieved the #1 PRB (Sub-bituminous coal)
heat rate ranking in the US according to the US Energy Information
Association’s 2012 EQY Heat Rate Benchmarking Report.* latan
was the most efficient plant in the US for converting PRB coal into
electricity in 2012. In addition, GP Strategies believes that latan-2
was the most efficient coal-fired unit in the U.S.
e 2011 Power Plant Operational Excellence Award Presented to KCP&L
from General Physics.
o General Physics proudly recognizes the success of KCP&L's
Hawthorn Generating Station for achieving a 3% heat rate
improvement on Unit 5 which directly resulted in reducing 150,000

tons of CO, emissions in 2010.

KCP&L’s next phase of performance improvement is primarily focused on
operationalizing advanced Combustion and Sootblowing optimization on the
major coal units. Combustion Optimization efforts are currently in progress at
latan-1, Hawthorn-5, and LaCygne Units 1 & 2. Sootblowing Optimization efforts
are currently in progress at latan-1 and LaCygne-1. In addition, the following

capital projects have been budgeted as shown in Table 4 below:
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S Nemiaal

Moderate

Automated Bumer and Gverflre Aur Dampers Hawthorn 5 2015 Norminal
AirHeater Basket Replacement I T e S T T 2016 CoNamingl Tk
Condenser Retube Hawthorn 5 2016 Nominal
HE/IP Turbing Qverhaul & Coao o i o ] awthofn s 10 2016 i wiaderate o
LP Turbine Overhaul Hawthorn 5 2019 Moderate

LaCygne 1

Moderate

Startup System Valve Replacement

Tiacyanet |

. Nominal:

Replace Feedwatar Heater &
Replace Feedwater Heater 26

Nominal

Estimated Performance Impact Namina _ :
Signi‘flcant GreaterthannS%iml?fovement.:: S

1.4 EXCLUDED TECHNOLOGIES

During the process of identifying potential supply-side alternatives, there were
also certain resource alternatives excluded from the pre-screening exercise on
the basis of not being viable candidate resource options. The reasons these
resource alternatives could not be reasonably developed or implemented by
KCP&L include lack of technology maturity, lack of suitability for this geographic
region, and environmental concerns. The resources that were not considered in

the pre-screening exercise and the reason for their exclusion is listed in Table 5

helow:
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ks adequate geological

| contralus |

 Contabstaton Geathormal |-

Developmental phase, environmental

Municipal Solid Waste . -
concerns concerning delivery of waste

ic (Run-of-River)

Delivery issues and high moisture

Animal Waste i .
content is problematic

Progress in the ‘experimental’ hydrokinetic (run of river) and technologies will be
tracked going forward, and they will be considered as potential future supply-side
technology options if they advance beyond the experimental stage. The
hydrokinetic technology is designed to channel and convert current from the river
into electricity by the rotation of a turbine from the river flow. Potential issues
beyond the economic feasibility include rivers being full of debris and sediment,
turbine depths of at least nine feet to avoid collisions with boats, and

environmental concerns as it pertains to wildlife that have to be addressed.

Municipal Solid Waste (MSW) technologies were also excluded from the
prescreening process for several reasons. Some of the MSW technologies, in
particular gasification and plasma arc, are in the developmental stage with limited
data to support the capital cost estimates. While MSW incineration is a proven
commercially available option, there are significant environmental concerns
including air poliution control. Given that, it is doubtful a new MSW incineration
plant could be sited or permitted. The potential of limited regional supplies of
MSW, along with potential issues on delivery of sufficient supplies to fuel the
technologies, are also limiting factors for these technologies. Finally, much of the

revenue stream for MSW technologies comes in the form of ‘tipping fee’
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revenues, which is a payment made for diverting the waste from the landfills.
This revenue stream is another large unknown that makes it difficult to project the

total cost of MSW technologies.

Animal Waste technolegies, including anaerobic digestion, direct combustion, co-
firing, and gasification, were excluded from the prescreening process. These
technologies are viewed as an alternative, renewable fuel for electricity
generation, but they have several key barriers. Some of the primary problems
inherent with using animal waste as fuel include limited regional availability,
prohibitive transportation costs, high moisture content which requires pre-drying
of animal waste, and unmanageable ash disposition and slagging that can cause
frequent boiler shutdowns. In light of these issues, these technologies were not

included in the prescreening process.
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SECTION 2: SUPPLY-SIDE ANALYSIS

The utility shall describe and document its analysis of each potential
supply-side resource option referred to in section (1). The utility may
conduct a preliminary screening analysis to determine a short list of
preliminary supply-side candidate resource options, or it may consider all
of the potential supply-side resource options to be preliminary supply-side
candidate resource options pursuant to subsection (2){(C). All costs shall

be expressed in nominal dollars.

2.1 SUPPLY-SIDE RESOURCE COST RANKINGS

(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).

Each of the technologies identified in Table 1 above were initially ranked based
on their relative annualized utility cost, which was then broken down into an
average cost per MWh. In calculating the average cost per MWh, the following

characteristics were considered:

e The unit size and capacity factor, which varied depending on the
technology’s generating unit duty cycle (base load, intermediate, or
peaking). Renewable technologies were considered as a separate
group due to the requirement that some renewable alternatives would
have to be passed on to the integrated resource analysis, irrespective
of the cost ranking, in order to mest the MO Renewable Energy
Standard (RES). The unit sizes and capacity factors varied widely
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across all technologies, and the net capacity and capacity factors for

each alternative are shown below in Table 6 and Table 7.

s The total capital reguirement for building the unit, including the plant
capital costs, transmission capital costs, owner costs, and interest
during construction. A levelized fixed charge rate (FCR) was applied to
these capital requirements to arrive at an annual carrying cost for each
technology. The levelized FCR calculation considers the book life, tax
life, debt and equity rates to arrive at the annual rate, which is then
applied fo the total capital requirement. The technology capital costs,
including interest during construction, are shown below for each

alternative in Table 8.

o The fixed O&M and variable O&M costs. The fixed O&M costs include
operating labor, total maintenance costs, and overhead charges. The
variable O&M costs include any materials that are consumed in
proportion to the energy output, and the calculation of annual variable
O&M cost is dependent upon the capacity factor assumption
mentioned above. The fixed O&M and variable O&M cost assumptions

for each technology are shown below in Table 9 and Table 10.

» The fuel costs based on a projected long-term average cost per MWh,
along with the technology heat rate (where applicable). Further
discussion of fuel cost projections is provided below in Section 5.1.
The primary fuel types for each technology are shown below in Table
11.

e The probable environmental costs, including forecasted allowance
prices for SO, NO,, and CO,, applied using the appropriate emission
rates for each technology. The projected emission rates for each
technology are shown below in Table 12. Further discussion on the
development of the probable environmental costs is provided below in
Section 2.2.
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Biomass BFB Boiler
Landfill Gas
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 Combined Cycle

 2dCombined Cycle o
_ CombinedCyclew/ccs | 0% -

Combustion Turbine

GE 7FA
GE LMS100
GE LM6000

 Compressed Air Energy Storage

mped Hydro

. Sodium Sulfur Battery -

Fuel Cell - Solid Oxide

Fuel Cells

et Gascaion omp e |

GCCW/CCS

Nuclear

targe Scale

Small Modular Reactors (SMR}) 90%

Small Scale Alternatives

: .-Sﬁlé’ﬁ'i’hermat

- Dis

Wind, Biomass, Waste-to-Energy

Wind
Biomass BFB Boiler
Landfill Gas
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Table 8: Technolo Capital Costs ($/kW) **Highly Confidential**
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Table 9: Technology Fixed O&M Costs **Highly Confidential**
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Table 10: Technology Variable Q&M Costs **Highly Confidential**
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:le Combmed Cycl e

_ Combined Cycle w/CCS

 NaturalGas

GE7FA
GE LMS100

Natural Gas
Natural Gas
Natural Gas

GE LMGOOO

ur _Su ur'Battery

1 Nawrleas

- ‘None

Fuel Cells

Fuei Ceii Sohd Oxide

Natural Gas

:f;flr;tegrated G": ; f‘ _ca”':on om'.

Nuclear

Large Scale - AP1000

Small Modular Reactors (SMR)

Natural Gas

Solar

Wind, Biomass, Waste-to-Energy

Wmd
Biomass BFB Boiler
Landfill Gas

Wind
Biomass - Wood
Landfill Gas
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Table 12: Technology Emission Rates

3_3-2x1 Combined Cycle :
Combmed Cycle w/CCS
GE 7FA
GE LMS100
GE LM6000
Compressed Arr EnergyStorage B e
: = .Pumped i-lydro
Sodium Sulfur Battery
Fuei Cefl Sohd Ox:de
!.arge Scale - AP1000 - - - - -
Smai! Moduiar Reactors (SMR) - - - - -

- SCPCW/CCS * b oo oeel 1 Al G
Rec:procatngngmes Wartsria 0.02 - 122 0.03

_ SolarThermal=Dish: == f s
Wind - - -
Biomass BFB Boiler 0.10 0.01 - “ 0.02
Landfill Gas 0.20 0.10 - - -

2.2 SUPPLY-SIDE RESOURCE PROBABLE ENVIRONMENTAL COSTS

(B) The probable environmental costs of each potential supply-side
resource option shall be quantified by estimating the cost to the utility to
comply with additional environmental legal mandates that may be imposed
at some point within the planning horizon. The utility shall identify a list of
environmental pollutants for which, in the judgment of the utility decision-
makers, legal mandates may be imposed during the planning horizon
which would result in compliance costs that could significantly impact
utility rates. The utility shall specify a subjective probability that represents
utility decision-maker’s judgment of the likelihood that legal mandates

requiring additional levels of mitigation will be imposed at some point
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within the planning horizon. The utility, based on these probabilities, shall
calculate an expected mitigation cost for each identified pollutant.

Environmental laws or regulations that may be imposed at some point within the
planning horizon may impact air emissions, water discharges, or waste material
disposal. Following is a brief discussion of each of these pollutants that could
result in compliance costs that may have a significant impact on utility rates. For
a more detailed discussion of these potential environmental laws and reguiations,

refer to Appendix 4A.

2.21 AIR EMISSION IMPACTS

2.2.1.1 National Ambient Air Quality Standards

The Clean Air Act (CAA) requires the Environmental Protection Agency
(EPA) to set National Ambient Air Quality Standards (NAAQS) for six
common air pollutants, including particulate matter (PM), ground-level
ozone, carbon monoxide (CO), sulfur oxides (S0y), Nitrogen Oxides
(NOy), and lead. These air pollutants are regulated by sefting human

health-based or environmentally-based criteria for permissible levels.

2.21.2 Particulate Matter

in 2013, the EPA strengthened the PM standard. The Kansas City area is
currently in attainment of the 2013 PM NAAQS. No additional emission
control equipment is currently needed to comply with this standard. 1t is
not known whether the Kansas City area will remain in attainment of a
future revision of the standard. Future non-attainment of revised
standards could require additional reduction technologies, emission limits,

or both on fossil-fueled units.

2.2.1.3 Ozone
In 2008, the EPA strengthened the NAAQS for ground-leve!l ozone.

Ambient air monitors indicate the Kansas City area could be placed in
non-attainment of the 2008 Ozone NAAQS but the EPA has not yet acted.
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In 2014, the EPA proposed to further strengthen the ozone standard. Until
the 2015 Ozone NAAQS is finalized and designations determined, it is
unknown if the Kansas City area will be in attainment of the 2015 Ozone
NAAQS. Future non-attainment of revised standards could result in
regulations requiring additional NO, reduction technologies, emission

limits or both on fossil-fueled units.

2.2.1.4 Carbon Monoxide

In 2011, the EPA issued a decision to retain the existing NAAQS for CO,
and the Kansas City area is in attainment of the standard. Future non-
attainment could result in requiring additional CO reduction technologies,

emission limits or both on fossil-fueled units.

2.21.5 Acid Rain Program - Sulfur Dioxide and Nitrogen Oxides

The overall goal of the Acid Rain Program (ARP) is to achieve
environmental and public health benefits by reducing emissions of SO,
and NO, In 2012, the EPA determined that no area in the country is
violating the 2010 national air quality standards for NO,. in 2010, the EPA
revised the primary NAAQS for SO; and in 2014 provided guidance on
implementing the new 1-hour SO; standard. For further discussion, refer

to Appendix 4A, Section 1.5.

2.2.1.6 Clean Air Interstate Rule (CAIR)

in 2005, the EPA issued the CAIR, a rule reducing air pollution that moves
across state boundaries. Through the use of a cap-and-trade approach,
CAIR provides a Federal framework requiring states to reduce emissions

of SOz and NO,. For further discussion, refer to Appendix 4A, Section 1.8.

2.2.1.7 Cross-State Air Pollution Rule

In 2011, the EPA finalized the Cross-State Air Pollution Rule (CSAPR),
requiring eastern and central states to significantly reduce power plant

emissions that cross state lines and contribute to ground-level ozone and
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fine particle pollution in other states. The Company will comply through a
combination of trading allowances within or outside its system in addition
to changes in operations as necessary. For further discussion, refer to
Appendix 4A, Section 1.9.

2.2.1.8 Regional Haze

For discussion of regional haze, refer to Appendix 4A, Section 1.10.

2.21.9 Lead

The Kansas City area is in attainment of the current NAAQS for lead. Non-
attainment of a revised standard could resuit in regulations requiring
additional lead reduction technologies, emission limits or both on coal

units.

2.2.1.10 Carbon Dioxide

in 2014, the EPA issued its proposed rule regarding regulation of CO,
emissions from existing power plants under section 111(d), which the
Agency calls the Clean Power Plan. The Clean Power Plan would require
each state with fossil fuel-fired generation to meet state-specific emission
rate-based CO; goals by 2030. Each state's rate is calculated using a
basic formula: CO; emissions from fossil fuel-fired power plants in pounds
divided by state electricity generation from fossil fuel-fired power plants
and certain low- or zero-emiiting power sources in megawatt hours.
State- and regional-specific information (such as the state’s fuel mix and
its electricity market) is plugged into the formula, and the result of the
equation is the state-specific goal that must be met by 2030. In addition to
the 2030 final goal, the EPA assigned each state an interim reduction
target, which is an average emission rate that must be met over the period
2020 to 2029. For further discussion, refer to Appendix 4A, Section 1.12.

2.2.1.11 Mercury and Air Toxics Standards
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In 2011, the EPA signed a rule to reduce emissions of toxic air pollutants
from power plants. These mercury and air toxics standards (MATS) for
power plants will reduce emissions from new and existing coal and oil-
fired electric EGUs. Existing sources will have up to 4 years if they need to
comply with MATS, and compliance strategies include wet and dry
scrubbers, dry sorbent injection systems, activated carbon injection
systems, and fabric filters. For further discussion, refer to Appendix 4A,
Section 1.13.

2.21.12 Industrial Boiler Maximum Achievable Control Technology
Standards

In January 2013, the EPA finalized a revised Industrial Boiler MACT rule
to reduce emissions of toxic air pollutants from new and existing industrial,
commercial, and institutional boilers and process heaters at major sources
facilities. The final rule will reduce emissions of toxic air pollutants
including mercury, other metals, and organic air toxics. For further

discussion, refer to Appendix 4A, Section 1.14.

2.21.13 Potential Future Regulated Air Pollutants

Future muiti-pollutant legislation or regulations could require reduced
emissions for criteria pollutants, HAPs, or CO,. KCP&L will continue to

track the status of any future regulations.

2.2.2 WATER EMISSION IMPACTS

2.2.2.1 Clean Water Act Section 316(A)

KCP&L's river plants comply with the calcuiated limits defined in the
current permits. Future regulations could be issued that would restrict the
thermal discharges and require alternative cooling technologies to be
installed at coal-fired units using once through cooling. For further

discussion, see Appendix 4A, Section 3.1.

2.2.2.2 Clean Water Act Section 316(B)
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in May 2014, the EPA finalized standards to reduce the injury and death of
fish and other aquatic life caused by cooling water intake structures at
power plants and factories. The rule could severely restrict cooling water
inlet structures and potentially require closed cycle cooling technologies

instead. For further discussion, refer to Appendix 4A, Section 3.2.

2223 Steam Electric Power Generating Effluent Limitations
Guidelines

in April 2013, the EPA proposed to revise the technology-based effluent
timitations guidelines and standards that would strengthen the existing
controls on discharges from steam electric power plants. The proposal
sets the federal limits on the levels of toxic metals in wastewater that can
be discharged from power plants, based on technology improvements in
the steam electric power industry over the last three decades, refer to
Appendix 4A, Section 3.3.

2.2.2.4 Zebra Mussel Infestation

KCP&L monitors for zebra mussels at generation facilities, and a
significant infestation could cause operational changes to the stations.

Refer to Appendix 4A, Section 3.4 for additional information.

2.2.2.5 Total Maximum Daily Loads

A Total Maximum Daily Load (TMDL) is a calculation of the maximum
amount of a given pollutant that a body of water can absorb before its
quality is impacted. A stream is considered impaired if it fails to meet
Water Quality Standards established by the Clean Water Commission.
Future TMDL standards could restrict discharges and require equipment
to be installed to minimize or control the discharge. For further discussion,

refer to Appendix 4A, Section 3.5.

WASTE MATERIAL IMPACTS

2.2.3.1 Coal Combustion Residuals (CCR’s)
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in December 2014, the EPA finalized regulations to regulate CCRs under
the RCRA subtitle D to address the risks from the disposal of CCRs
generated from the combustion of coal at electric generating facilities.
The rule requires periodic assessments; groundwater monitoring; location
restrictions; design and operating requirements; recordkeeping and
notifications; and closure, among other requirements, for CCR units. The
regulations could require existing CCR units to be closed and replaced
with new landfills designed to more stringent standards. For further

discussion, refer to Appendix 4k, Section 4.1.

For the purposes of ranking the supply-side resource options, the subjective
probabilities assigned to comply with future environmental laws or regulations are

listed as follows:
o Landfills required to provide dry handling of CCPs = 100% probability
o A coal cleaning process to remove HAPs = 100% probability

o A cap and trade program requiring the use of CO, aliowances for

generation technologies that emit CO; = 100% probability

o Cooling towers required to comply with Clean Water Act (CWA) Sections
316(a) and (b) = 100% probability

The probable environmental cost for each supply-side resource can be found
below in Tabie 13.

2.3 PRELIMINARY SUPPLY-SIDE CANDIDATE RESOURCE OPTIONS

(C) The utility shall indicate which potential supply-side resource options it
considers to be preliminary supply-side candidate resource options. Any
utility using the preliminary screening analysis to identify preliminary
supply-side candidate resource options shall rank all preliminary supply-
side candidate resource options based on estimates of the utility costs and

also on utility costs plus probable environmental costs. The utility shall—
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Each of the supply-side resource options identified was ranked in terms of a
‘utility cost’ estimate and a ‘utility cost plus probable environmental cost
estimate. The utility cost estimate is expressed in dollars per megawatt-hour,
and it is comprised of fixed O&M, variable O&M, fuel cost, and a levelized
carrying cost applied to the capital costs incurred for the technology instaliation
and the transmission interconnection (if applicable). In developing the dollar per
MWh cost, the technology heat rate and the projected capacity factor also play
an important role. In particular, the capacity factor can have a large impact and
the base load technologies have the highest capacity factors, followed by the
intermediate load and peaking load technologies. The capacity factor of
renewable technologies can vary significantly depending on the type of
renewable resource. All of the capacity factor assumptions can be found in

Table 7 above.

2.3.1 POTENTIAL SUPPLY-SIDE RESOURCE OPTION TABLE

1. Provide a summary table showing each potential supply-side resource
option and the utility cost and the probable environmental cost for each
potential supply-side resource option and an assessment of whether each
potential supply-side resource option qualifies as a utility renewable

energy resource; and

The development of the nominal utility costs for each of the twenty-three potential
new supply-side resource options was calculated in an Excel workbook, which is
attached as a worksheet. Rankings were developed for these technologies for
both the ‘utility’ cost and the ‘utility plus probable environmental’ cost. The
difference between the 2 rankings is driven primarily by the potential of
environmental costs for CO; emissions in anticipation of legislation being passed
to reduce U.S. emissions. The estimated probable environmental costs in
nominal dollars for each of the twenty-three technologies are shown in Table 13

below.
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The ‘utility cost' rankings for all the supply-side resource options are shown
below in Table 14. The ‘utility cost plus probable environmental’ rankings are
show below in Table 15. Both the utility cost and probable environmental cost
rankings show the lowest-cost alternatives to include wind, combined cycle and
supercritical pulverized coal technologies. For both of these cost rankings, it is
important fo note that the energy storage/battery technologies only store energy
and do not produce it, so a cost of energy was added into the dollar per MWh

cost based upon projected market power prices.
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Table 13: Probable Environmental Cost **Highly Confidential**
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Table 15: Technology Ranking by Nominal Probable Environmental Cost
**Highly Confidential™*

2.3.2 ELIMINATION OF POTENTIAL SUPPLY-SIDE RESOQURCE OPTIONS

2. Explain which potential supply-side resource options are eliminated from

further consideration and the reasons for their elimination.

2.3.2.1 Supply-Side Resource Options Eliminated

The technology options that were eliminated from further consideration on the
basis of the pre-screening analysis, along with the reason for their elimination,
are addressed in the discussion below. [t should be noted that some of the
higher-cost options were passed on to integrated resource analysis because
the technology was required to help meet the Missouri Renewable Energy

Standard (RES) Requirements, regardless of its cost ranking. On the other
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hand, certain low-cost options were not passed on to the integrated resource
analysis for a multitude of reasons. Following is a discussion of the supply-
side candidate resource options that were not moved on to the integrated

resource analysis.

2.3.2.1.1 [ntegrated Gasification Combined Cycle Technologies

The IGCC technologies, IGCC and IGCC with CO, Capture, were not
passed on to the integrated resource analysis. These technologies are in
the demonstration stage with very little operating experience, and they
also have higher projected capital costs and operating expenses relative
to the puiverized coal technologies. The development status of IGCC will
be monitored and the technology will continue to be considered in future

analyses.

2.3.21.2 Landfill Gas Technology

The landfill gas technology was not passed on to the integrated resource
analysis, due to the limited regional availability of landfill gas opportunities.
However, KCP&L will continue to pursue innovative renewable projects
including landfill gas-to-energy projects, such as the existing 1.6 MW
landfill power generation facility in partnership with the City of St. Joseph.

2.3.2.1.3 Combustion Turbine (CT) Technologies

Three combustion turbine technologies were identified for the
prescreening process and one of those was chosen to move into
integrated resource analysis. As shown in Table 14 above, their nominal
cost rankings on a dollar per MWh basis were relatively similar. The CT
technologies of the LMB000 and the LMS100 were not passed on to the
integrated resource planning process. The GE 7FA combustion turbine
technology was passed on to the integrated resource planning process.

For further discussion, refer to Section 4.1.1.1

2.3.2.1.4 Biomass Bubbling Fluidized Bed (BFB) Boiler Technology
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This technology was not passed on to integrated resource analysis due to
the high capital and fixed O&M costs, along with potential lack of fue! in
this region and its inability to compete with cheaper renewable alternatives

such as wind.

2.3.2.1.5 Enerqgy Storage Technologies

The energy storage technologies included in the prescreening process
were compressed air energy storage (CAES), pumped hydro, and sodium
sulfur batteries. Due to their relatively high cost, along with the early
development stage and limited utility application, these energy storage
technologies were not passed on to the integrated resource analysis.
These technologies will continue to be monitored and will also be
considered for their ability to accommodate the impact of hour-by-hour

fluctuations from variable wind and solar resources.

2.3.2.1.6 Fuel Cell Technologies

The solid oxide fuel cell technology was not passed on to integrated
resource analysis. Fuel cells are still in the technology development
stage, and they are high-cost relative to the other technologies in the
prescreening process that were moved on to the integrated resource

analysis.

2.3.2.1.7 Solar Technologies

The solar thermal technologies in the prescreening process— parabolic
trough and dish — were excluded from integrated resource analysis due to
high cost and the geographic region requirements. High temperatures and
solar concentration systems are required for the thermal technologies to
operate with reasonable efficiencies, and the highest guality resources for
solar thermal within the United States are located in the Southwest
(Nevada, Arizona, California, New Mexico). No solar thermal facilities
currently exist in the Midwest, due to these geographic requirements.

However, to meet the solar requirements of the MO RES, KCP&L did pass
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on the solar photovoltaic (PV) fixed flat-plate technology to the integrated
resource analysis given its slight cost advantage over the solar PV

tracking technology.

2.3.21.8 Small Scale CT Technologies

The Wartsila reciprocating engine small scale CT technology was not
passed on to the integrated resource analysis process. The primary
disadvantage is the higher cost relative to the larger scale GE 7FA.05 CT

that was moved on to the integrated resource analysis.
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SECTION 3: INTERCONNECTION AND TRANSMISSION
REQUIREMENTS

(3} The utility shall describe and document its analysis of the
interconnection and any other transmission requirements associated with
the preliminary supply-side candidate resource options identified in
subsection (2)(C).

3.1 INTERCONNECTION AND TRANSMISSION CONSTRAINTS ANALYSIS

(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. The purpose of this
analysis shall be to ensure that the transmission network is capable of
reliably supporting the preliminary supply-side candidate resource options
under consideration, that the costs of the transmission system
investments associated with preliminary supply-side candidate resource
options, as estimated pursuant to 4 CSR 240-22.045(3), are properly
considered and to provide an adequate foundation of basic information for

decisions to include, but not be limited to, the following:
1. Joint ownership or participation in generation construction projects;
2. Construction of wholly-owned generation facilities;

3. Participation in major refurbishment, life extension, upgrading, or

retrofitting of existing generation facilities;

4. Improvements on its transmission and distribution system to increase

efficiency and reduce power losses;

5. Acquisition of existing generating facilities; and
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6. Opportunities for new long-term power purchases and sales, and short-
term power purchases that may be required for bridging the gap between
other supply options, both firm and non-firm, that are likely to be available

over all or part of the planning horizon.

In general, all major KCP&L transmission upgrade projects are currently made
available as public information through either KCP&L's public OASIS site or as
part of the Southwest Power Pool’s (SPP) Transmission Expansion Plan (STEP).
in addition, there are also smaller projects of minimal cost and construction time
that are not available for public viewing, since they do not result in increases in
transmission capacity or transfer capability. These would include projects for

replacement of damaged, worn out, or obsolete equipment.

The major regional transmission constraints currently impacting the KCP&L
transmission system are the latan-Stranger Creek 345kV line, the St. Joseph-
Hawthorn 345KV line, and the Cooper South Flowgate. The first two constraints
will be eliminated with the completion of the latan-Nashua project, while the
Cooper South Flowgate constraint will be eliminated with the completion of the

Nebraska City-Mullin Creek-Sibley project.

As a member of SPP, KCP&L participates in the SPP open access transmission
tariff (OATT). All transmission service requests, including generation
interconnection requests, must be submitted to the SPP and studied in a non-
discriminatory process. Due to the nature of this ‘open access’ transmission
system process, it makes it difficult to predict future transmission constraints. As
of November, 2014, the current SPP Aggregate Study process has four active
study groups with 83 transmission service requests (TSR), totaling approximately
21,493 MW of TSR.

Due to the iterative nature of the Aggregate Facility Study process, it is not
possible to identify specific transmission upgrades needed to delivery energy
from a resource in the RTO footprint to KCP&L until the process for a specific

transmission service request has been completed. Any new generation resource
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requesting interconnection to the transmission system will have to go through the
SPP Generator Interconnection process and the Aggregate Study process.
These processes are designed to provide adequate transmission capacity for

resource interconnection and delivery to load.

3.2 NEW SUPPLY-SIDE RESOURCES OUTPUT LIMITATIONS

(B) This analysis shall include the identification of any output limitations
imposed on existing or new supply-side resources due to transmission
and/or distribution system capacity constraints, in order to ensure that
supply-side candidate resource options are evaluated in accordance with

any such constraints.

As discussed in Section 3.1, output limitations are difficult to predict without
knowledge of the specific project site. In regards to renewable resources in the
southwest Kansas region, it is known that the total current firm transmission
service requests to SPP exceed the total transmission service availability which
will be provided by transmission construction projects. Until large scale
investments in transmission upgrades are made, the timing of future renewable
resource additions in that region will be difficult to determine with certainty. This
could lead to output and/or delivery limitations on future renewable resource

additions in the southwest Kansas region.
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SECTION 4: SUPPLY-SIDE CANDIDATE RESOURCE OPTIONS

(4) All preliminary supply-side candidate resource options which are not
eliminated shall be identified as supply-side candidate resource options.
The supply-side candidate resource options that the utility passes on for
further evaluation in the integration process shall represent a wide variety
of supply-side resource options with diverse fuel and generation
technologies, including a wide range of renewable technologies and

technologies suitable for distributed generation.

The supply-side technologies passed on to the integrated resource analysis as
candidate resource options represent a wide range of diverse fuel and generation
technologies, including natural gas, coal and nuclear powered options.
Renewable technologies for wind and solar were also moved on to the integrated
resource analysis. In addition to new generation additions, alternatives to retrofit
the existing Montrose Units 1-3 were moved on to the integrated resource
analysis. This list of supply side technologies passed on to the integrated
resource analysis can be found in Table 16 below. Cost and operating data for
the technologies that moved on to the integrated resource analysis came from
muitiple sources including the Electric Power Research institute (EPRI), the
Department of Energy (DOE), responses to recent Request for Proposals (RFP),

and other internal resources.
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Combined Cycle

| AGETFAwCarbonCaptire

Combustion Turbine

GE7FA

Small Modular Reactors -

Pulverized Coal

Super Critical Pulverized Coal {SCPC)

SCPC w Carbon Capture

Wind Wind Turbines

41 IDENTIFICATION PROCESS FOR POTENTIAL SUPPLY-SIDE
RESOURCE OPTIONS

(A) The utility shall describe and document its process for identifying and
analyzing potential supply-side resource options and preliminary supply-
side candidate resource options and for choosing its supply-side candidate

resource options to advance to the integration analysis.

4.1.1 NEW PLANT RESOURCE OPTIONS

Following is a discussion of the supply-side candidate resource options that were

advanced to the integration analysis for new generation additions:
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4.1.1.1 Combustion Turbine Technologies

The combustion turbine (CT) technology of the GE 7FA was passed on to
the integrated resource analysis process as being representative of the
larger group of CT technologies that were considered, which included the
LMS100 and the LM&00QO.

4.1.1.2 Combined Cycle Technologies

The combined cycle (CC) technologies of the 2x1 GE 7FA.05 and the CC
with CO, Capture were both passed on to the integrated resource analysis
pracess. The local engineering firm Sega, Inc. assisted in providing CC
technology characteristics that were used in the integrated resource

analysis and which are more accurate figures for the KCP&L territory.

4.1.1.3 Coal Technology

The super critical pulverized coal (SCPC) technology and the SCPC
technology with CO, Capture were both passed on to the integrated

resource analysis as representative coal technologies.

4.1.1.4 Nuclear Technology

Both large-scale and small modular reactor (SMR) nuclear technologies
were passed on to the integrated resource analysis. While still in the
developmental stages, the SMR technology may represent a more likely
long-term alternative and was advanced to the integration analysis for that

reason.

4.1.1.5 Wind Technoloqgy

Wind generation was passed on to the integrated resource analysis, due
to its ability to help meet the Missouri Renewable Energy Standard (RES)
requirements and a low cost on a dollar per MWh basis when compared to

other prescreened technologies.

4.1.1.6 Solar Technology
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As an alternative for meeting the Missouri RES solar carve out
requirements, the solar photovoltaic (PV) technology was passed on to the

integrated resource analysis.

4.1.2 ENVIRONMENTAL RETROFIT & LIFE EXTENSION OPTIONS

For the 20-year planning period, KCP&L has evaluated potential
environmental retrofits and future capital projects considered necessary to

ensure continued reliability of the coal-generation units.

4.1.2.1 Environmental Retrofits

Future potential environmental retrofit equipment costs have been
analyzed by Burns and McDonnell and are incorporated into Montrose
Units 2 and 3, latan-1, and Hawthorn-5 future costs. Future potential
environmental regulations are the drivers for the equipment assumed.
Budgetary costs, fixed and variable O&M costs determined through the
studies are provided in Table 17 through Table 19 below:

Table 17: Environmental Retrofit Capital Costs **Highly Confidential**

Activated Carbon Injectiong
ESP Rebuild

Fish-Friendly Screensp
Cooling Towe
Wetto-Dry Bottom Ash Conversion|

Notes

NA = Not Applicable

w# Equipment Installed

R=Retirement expected to cccur before retrofit would be required
T KCP&L's Share
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Table 18: Environmental Retrofit Fixed O&M Costs **Highly Confidential**

Fish-Friendly Screensii

Co'o'ling Towers
Wet-fo-Dry Bottom Ash Conversion

Notes
NA = Not Applicable

# Equipment Installed
R=Retirement expected to occur before retrofit would be required

Table 19: Envircnmental Retrofit Variable O&M Costs **Highly
Confidential**

Activated Carbon Injection
~ ESP Rebuild
Fish-Friendly Screens

Cooling Towers)

Wet—to-bry Bottom Ash Conversion

Notes

NA = Not Applicable
WW Equipment Installed
R=Retirement expected to ocour before retrofit would be required

4.1.2.2 Life Assessment & Management Program

An internal review of long-term plant equipment needs was developed
using the Life Assessment and Management Program (LAMP). The
program was developed in the late 1980’s for the purpose of identifying,
evaluating, and recommending improvements and special maintenance

requirements necessary for continued reliable operation of KCP&L coal-
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fired generating units. The primary objectives of the LAMP program

include:

1. identify and recommend unit requirements associated with

future operating plans

2. ldentify and recommend areas of improvement and special
maintenance requirements necessary to extend the operating

life of each unit

3. Identify and recommend areas of improvement to achieve any

or all of the following goals:
a. Capacity
b. Performance
c. Reliability/Availability
d. Safety/ Environmental
e. Operational Changes

4, Provide a basis for identification and prevention of major
component failure, and costly interruptions associated with

continued use of existing equipment

5. Provide the tools for managing and protecting remaining life of

critical components/assets.

Current schedules of identified LAMP projects and costs for
Montrose Units 2 and 3, Hawthorn Unit 5, and LaCygne Units 1 and
2 (KCP&L Share) are shown below in Table 20 through Table 32.

Volume 4: Supply-Side Resource Analysis Page 43




v obed sish|euy s8o.inosay apig-Alddng : swnjop

siaddoy 4BZIWOU0DT TIN
- 13MO|G100S IUBLISIEM ZIN
a:mEmum_nwx HEM LIBLIND TN
 JuaLisaR[daY OIS YSY ZIN
wotuadeiday dwing poad 12109 g TIN
uawadeiday duing pssy opod v ZW|
T juewsoeiday XoqpuIM ZIN
:wEwumwamm 2pejgd.auigin] ZIN
EmEmum_nmm iajeay a3e15 yle ZIN
uauisdeiday Jo1esy SFEIS G ZIN
JusWade|doy Jeaysadng AIEpLODDS ZIN
uswaoeiday walshs jouo) paIngiIsia ZiA)
Juipejg auigunl A
€0z ul s19peay 151300 Jaleayiadns 1§ yeay sl ade[day ¢
«:mEmum_nwm cmmI Jloleiauan ZIN

pcwEmumawz mm>> L_mum\s Lmnu: NS_
JuauaIRiday 1€ 1218 M PRI ZIN

B WADL|d5Y ([eM 11BN JOMOT ZN
12PEH 39IN0 Jaiedyladns Aewnid joJuauizoeidey zig
T swiniq priN saejdey Zin
T T vl wum_awm__ N
o EwEmum_uwm IouLIOSUBL ZIN

i_macmvﬁcoo bszi Aw.ooowv 4202 - 0Z0T siea) ueld [elide) dINY] Z-9SOHUOp :0Z ojqe)



Gt obed sisAjeuy 821n0say apIS-Aiddng (i sWNjOA

ssaddoy Jaziwounsa ZAl

L OMOI03008 PAURIRIRM ZIN
) EwEmum,nmx [lEA UlelnD Zid
Sl | uswadelday olls ysy TN
EmEmum_nmx duwing pasj sajlog 9 ZiIN
JAuawleiday diing paad 19)l0g Y ZIN
. . Juswaoeday XoqpuIA ZIW
- Wuswade;day spelg SUIGINL ZIA
...a.:meumﬁmm 133eaH o3e1s Yis ZIN

‘. i-uawadeidey isjesH a8es 197N
EaEmum_nwm jesyladng Emu:oumm ZIN
uswaeiday Weisks 00D PIINGHISIA ZIN
Sulpe|g auiqunl ZIN
0 Ul siapeay 1[N0 Jaieoy4edns g Jeayal sae|day ZIN
wswaledoy poid J01IBUAD TN
590N Jo134 JO JUBLISOE(oH TN
“Tuslacejday JlEA J93EM 2040 2N
~ Auswaoeiday 1EM 1218 M 2IPPIN TN
Wawaoejday |[eM JOIEM JOMOT ZIN
noaieaysadns Aewiid yo yuswadeiday ZiA
) ST —unig e
Ui aun) Wiedls uie N soeiday ZIN
- EwEaum_nmm ‘,mE‘.omEE 1 NE

_m_ucwvacoo 2:923 (s, ooomv pE0Z - mmaw m._mm.r :m_n_ wmtnwo diNV’] 2-9s0juoN wN ||qe L




of abey sisAjeuy 8oinosay apig-Alddng 4 awinjop

ssaddoy s19ziuou0d] £IN
 13M0Jqions BIUEMDIEM EIN
EwEmum_uwx Jlem uleLnd g4
o .h:wEmom_nwm OIS Ysy s
EmEmum_nmm dwing paejaajlog g £
“ustizae)dey duing paad J8|I0H ¥ EW
. juswisde|day XOGPUIA EIN
. usisoelday ape|g aUignL EN
Wwawaeday iajeoH 28216 YIST €N
swade|day 131e9H BIAISAOT EIN
WBUIRIR[daY JOULIOISUBIL UIBIN N
Juswiadeidey 1eaysadng Aepuodsg gy
ucwEmuw_awz WI2ISAS 1041U0D PAINGUISIG SIN
_ 4T3 97 5191801 21nssaid moTJaoejdad €N
WalsAg josuo)
pamngquisig 0} mtuu opesddn -sAg [013U07 10 #00€ £IN
- sagnl Ajddng jo wawadejday g
. saqny janay jo juowadeiday gN
- uswdeday Ifem I51EM 13ddn £
JuswWad2|daY [[EM J3IEM SIPPHA EIN
apeaH 19Ing 4a3eayladns Aewnd jo yuswadeday €N
.mcmumwm m._zwwm& ajeipauLialy] f amssaig Y3 SN
330X3 J11L1S 03 *AUG) - J83XT Builelod D4 €N
I swnig poy aoeday N
LT SHITMIR)S uewadeday g
EwEmum_nmx hmumw:wz A

z_m_E%_Eoo AyBIH, . Am.oooﬁ 1Z0Z - 020Z Siea) uejd _5_%0 dINY m-mmon:os_ NN ajqey



/¥ ebed sisAjeuy aounosey epig-A|ddng i awnjoA

ssaddoy seziwouody £IN
LA T Jomelqloos aaleiale M N
Tjuswade|day e BIEMND £IN

i - uswieoeiday ols sy EIN
.EwEmum_nmx duing paag Joji0g g SN
~pwadeiday dwind pasd 19)10g v EN
EmEmum_gmm XOqPUIAA EIN

T juswadejdoy apeig auiqInl N

. juawaoejday 193eaH adels YIST €N
- Jusuiapeidoy 4o1eal 23015 YIOT £
. JUBWAdedaY JOWIOISURL] WIEN EIN
o uswadeidey jeayiadng Aepuodas |y
uawsdeday walsAs [oJu0) pangiisia N
“LT 8 97 549109 3inssald mOTI90e|doY EN
. — . n._ﬁ..;m joso)
PRINGLIISIQ 03 S| apeaddn -'sAg j01u0D 1O #HO0E €N
agnL Alddng jojuawadeiday N
saqny 431134 4o wawaseday cN
wadeiday jlem 493em Jaddn en|
EwEwomﬁmm HEAR J23eMn BIPPHN EIN
AspngJeiesyiadns Aewiad Jo Juswadeiday £

w..ch v:S_ muwﬁwm m_>_
ur| weals uiely edeiday W
Wauleoe|day Jaieayay EIN
wien 1aafol .

*mecevccoo >_£m_I§ (s, ooowv PEOT - 820C sies) uejd umw_amo dINY] g-asSoluol 1g¢ sjqel




8y abeyd sisAjeuy 80.n0say apIS-Alddng i swinjop

UswWaae|doy 0ABAUOD £b S|
wawade|day JoAaauo) 7y SIN
Wwawadeday 10ABAUOT Th SN
| AleaA S

1 spuads |eucnippy SIAI
. ucmEmum_a_wm mc_n_n_ _umzo._m»mt:: SN

Juaiadejday 10A0AUO) £ SIAI]
awase|day 10A3AUCY T SIN
uawadeiday JoAsAu0) Ty SN
- ApESA SN

- spuadg jeuomppy. S
u:w&wummnwm_ me:n__a _ucso._m..w_...cn SN

g _ 02 | 1207..| 000 .| WiEN 3921044
enuapyuoD >_“._m_xz. (5,000$) ¥£0Z - 020Z SIea, URld [EIIdED dINY] UCWIOD UOHE)S SSORUGH $Z 21qe]




61 obed sisf|leuy 8oinosay apis-A|ddng 1y awnjop

 Wi21sAS |01300) PIMGIISIA - i MEH
sjuawade|doy foMOIQI008 - S MEH
oejdoy auo)aaddnagsqiosqy 2eh1g Aeads < o mep
u:meum_nmx 11em ﬂwmmw> saqosqy A3A1Q Aeids - G meH
L ABZHMOTY MBN = G MEH
EmEmum_awx.um\,_mvmu.co_uu_.__uwm dphjeie) w>auﬂmm St MEH

FULIONUOL mco_mﬂEw msOmSEou um“cm G4 _Sm:
wade|day SULONUOAL SUDISSILUZ SHONUIBUOD YIBIS - S# MEH
o TUswaejday 191831 DNSSIIg MO - S MEH
T 1U3Wpoeiday JoULIOJSUEI] XNy - S MEH
Emeum_amm 1{ean adojs JomoT - 5 mey
: ...ucmeummnmx.._mE._ WOEIS - G MBH
[neaAp Jadwng - 5§ MEH
- Juswiadeiday Juidid {803 - S MEH
puImay JOJeITUBD - Gf MEH
i NeYIdang aujgIn 1 duindpoog 19)10g MBI ~ S MEH
— jpung J9ZILOUOIT - G MeY
13pR3H PUB SIUEPLD 183YY - Gt MEH
Japeay pue ucm_ga.wm jeayaadng - G MeH
[neyiang aanssasd-ajeipaunsaiu] § 0anssaid Ysiy - 5# mey
- ._Qmm 15940 BAJEA {0H0) /OIS ULelAl - Gi MEH

i i JUSBdedoy |eMIDIeM - S MEH
10304 255919 MO SpEsdn Jaoe|day - g mey
T 549080 H 191EMPRRL 2In5Sald YIIH 9oeldoy 54 MEH
EwEmum_nmz 10AdAu0) 34T paliowgns - i meH
uawate|day 3o uoisuedxa 19A0SS0L)~ G MEH
unmEmuﬂnwx 13seg 191edH HY - Gff MEH

“NBISAS UONIBIURAIN < 'SH MEH
Emﬁ?_u fmuco“_wm mu z.m:

wlenuapyuog Ajybiy,, ?, Sc@ LZ0Z - 0202 SJea) ueld ,E_%o dINV S-UIOyIMBH :GZ OlqeL




06 obed sisleuy ©2inosey apIg-Alddng 1 swnjop

1A jo3u0) pRINGIISIE - G MeH
sjuawiade|day 19MO|GI0S - G MEH
suiaoe|day auos Jaddn 499.05Gy JaAiq AEIdS - f MEN
ucmeummmmm HERT _mmma> Aaqrosqy 1aAiq Aeads - o meH
- ADZHUOIY MBN = S MEH

ucmEmum_nmx umzmgmu coﬁuavmx uﬁ_mwmu m>_uum_wm -G .sm:u

T BULIGIUO : suoissIwy msozc_ucou 19Ju§ - i MEH]
upwiade|day BUHONUOW SUOISSIUZ SNONURUOD Y81 - G MEH
Judwadeday hmumw.x 24NS504d MOT - G MEH
Emum_nm JAULIOJSULIL XNY > Git MEH
Emc._mum_nwm Hem 2dois 1amoT - g meH
Wawsdejdoy 19Ul IEIS - Gif MEH
“ineyianQ 1aduing - S men

C 0 wewaoeiday 3uidigjeod - 54 meH
PUIMDY 0IRIUDD) - St MEH

Iney2eAQ aulgin] duindpaag 429|108 UIBIAl - Git MEH
. - S[pung 132U - S# MEH
T 15pEpH puE siuEpUDd 1ESUSY - GF MEH
T ISpes}] PUE JUBPHE JEIDANS - SE MEH
©INBYIBAQ 2insS31d IBIPIIINN] ] SN55a1d YAIH - 6 MER
‘[day 153y aajep jos3uc) fdols uie - 5§ meH
iE uBIDIE ey [jeMISIEM - G MEH
10304 3nssald Mot opesddn fadeiday - g mey
$191B8H JNeMPasd 2unssald YaiH soeidoy - op meH
JuBHIade|day JOABAUC) JSIj4 PaSIatugNS - S§ MeH
uawsdeiday o[ UoisUBdX] J9AOSSOI] - GH MEH
EmEmumem 19358 J0IEIH A1Y - G MEH
AMPISAS uonBIYYRAIN - 5F MEH
s R T s18Ysn.y AIEpuoIds - gi mey
02 BZO . weN Jalol

z_m_z%c.._oo >Em._:§ (s, So& 38 8207 sied) uejd _s_%o diNY S-usoyimeH :97 ajqe]




1G abed sisfleuy 80inosay apIS-A|ddng 7 sWNjoA

(e " spuads jBuciHppy,
>ﬁmm> :ozmwm Eo_t..sm: e1s meH
'9SNOYaJeMBN - BIS mEH
mEE_:m co_umbm_EEu< may - eis mey

.. Spuads jeuoppy|
>tmm> :o_umum Eontsm_._ 215 MEeH

o sNOYIIRA MBN - BIS MEBH
Suip|ing :oﬁm..umm:_c.__uq Bmz BiS Bmx

[ERUBPLUOD AIUBIH,. (S,0008) PE0Z - 0Z0Z SIESA UEld [E}dED dINY] UOUILIOD UOHEIS UIOYIMEH : 1 B|qBL



Z2s abey sisAleuy 80in0say apIg-A|ddng 1 swnjoA

J03RUIWIT ISIN - T30
Pwsoejday Jeg ot dLqGed 191 dsind - T# dEY
o T juswaoeiday 1sAjeie) - T 081
I013€2{U1SPOIA] 10A3AU0) BUIPUEH [ond - Th 981
T 1ayeayay [eaIaA 2dejday - T# el
T 121EB 0JNSsaid YSIH 358109y - 1# 0¢T
VT Jo1eay ainssaid uSiy ooejday - T# e
3'8Y £ $493€9H 9an5591d MOT S38(doN - T4 el
. Juawaoejday 9;qed AIZ - T# o8
. wewsdeiday (1AL |eg - T# 221
EwEmum_nmm ue] SunenalRay seg - 14 o8
: : - Judtwade|day J0J0Y UBg Q1 - TH 2B
Juswade;day w31sAs A0S PAINGIISIQ - 14 96T
uauiage|day Suidid Jeayay. PO - T4 e
Wawaoe|day J9ziUou0d] - T 28]
Uawizoe|day 19)seg 193601 41y - T# 027
tnum “muz_ ._Emwfwu:m Aiepuodass asejday - Ig 21
30N Wess ulew adeday - 14 dey
Siapeal 19N E._w%m mum_nwm 1# oel
SiapeaH 19310 19120y ay 998[daY - T4 9E]
10181089 - J53eaH 84nssalg Mo edejday - T# e
VT 19183 H 24nssaid Y3|H - adejday ~ T4 el
. EmEmum_nmz ;mmcmucou ,E um._

x|BHUBPLLOD >Emf§ (5.0009) L20Z - 0Z0Z SIeaA ueid [ended diNy i- m:m>0m.." IBYS "1RdOM (82 8jqel



¢G obed sish|euy soinosey apIg-Alddng :f swinjoA

JOjeuiuwi g 1ISIA - THET
WaWede|d3Y Seq 191{i4 D1iGE7 19T 95ind - T4 91
— wawaneiday shieie) - T# oe
O11eZIUISPOIN JCASAUC) BUljpueH 19nd - 1§ O8]
T 19183y9y |Bd1IBA ooejday - T 08
1'22180H 2Jnssaid Y3iH asejday - T4 2]
V1 J9jERH aInssald Yty soeiday - [H 98]
QYL 3433eRH 2INss3Id MO Rejday - TH IR
EwEmum_nwm IGED AN L - TH o]
juawiadeiday HIALleq - T#2e]
ucmEmum_%m uey Junenoa|aay ses - T4 o
usuade|day 010y Ued qI.- T# 281
«mmEmmm_nmm &uagm [0IU0) paINGLsiQ - T# 081
uswaseiday Suidyg. ammxum PIOD. - T# 0E]
un..u:._mum_n BY 49ZILLIOUODDT - T# 28]
uswade|doy jayseq 1aleaH v - T4 Je]
‘puad 13y ._mumm—_._mm_._m Emw:oumm wumﬁmm TH#2e7
. BUn weals utely asejday - Ti I8
si9peaH 12|InQ Wdadns edejday - T4 9]
SI3peRH I8N0 Jajesyay adejday - Ti# ey
101EI9Ba( - J91EaH 24NsSald MO ade|day - 1§ 061
VT JeIeaY 2.nssaid Y3IH -adejday - Ti D81
juauwrade|day Jasuspuo) - i €1
2uieN.129l04d

IERUBPRUOD z:mfi (s, Soa E0Z - 8Z0Z SIESA UEId [E)AED dINY™] L-9UBADET 8184S TRdDY (62 SI9EL




¥G obey sisAleuy 821nosey apig-Aiddng i awnjop

J01BUIMIR IS1IA] - TH# Bl
G .u_._w:.,.mum_n@m 12yseg J93e9H d1y; =24 e
EmEmum_nmm Heg 914 dSLiged 19 Isjnd - 2§ Je
s ucmEmumwn_wm sAlgien s ziae]
¢9§~.Ewuos_ JoAaAuo) BulipueH jan4 - z# 21
: s adois oMo mum_a_mx T 2E]
qummnwm _mu.xtm> acejday - z4 o
SIEM 1318 M JO %ST 998]day - 74 2E1
AspeaH 19y ‘uod] adejday - 7# o
_SIIEM I9EM 40O %ST 508105y - z# 98]
agnyay 1asuapuo)) - Zi Je

BY £¢ 5191€3H 2.N553.1d MO 30e[doY - 2§ 8T
Tz Jo1ea} aunssald ydiy aoejday - zg oell
- JUBWIaDeIdaY JBZIWOU0I] - Z# 38
uawade|doy J0J0Y ued gl - Z# Je1
justuadejday washs j0AU0D PRINIASIC - ZH JeT
T Suisen Eﬂ&omoum asepday - 74 e
. ajeldn suigin ) 3nssald YSiH - ¢ oe]
wﬁmhmn:. v_.umu wm.:wn_ d4nssalg yatH - z# oe
3030y BNSSAL mo:apesdda fedeiday -z 28]
..Bom ainssald aleipawnalul spesddn fadejday - i oe
. S49PRIH 19N JeaY Y dde|day -z Je
. hoam._mmmn_ mumamm -Z# um._

»IEIUBPKUOD fmi: (s, oco@ LZ0Z - 0Z0Z Sieaj ueld [ended diNy z-subAnen aieys 12d4oM :0¢ sjqel



GG abed sisAjeuy 80inosay apig-A|ddng  swinjop

JOJRUILUINT 1SIN - 28 oe
.M._ - juauisaeday 19%5ed Lmumox g -zaoet|
Jawadeday Jeg 191i] J1qed 131 8s|nd - Z# 287
- 3usuiape|day 1sA1eIE) - gy oe|
uoRez|UIFPON 10ABALI0) BUfjpUEH 3N - 7# 027
do|s Jamo7 eaejday - zi del

‘_mumwsmm [edMIA Soeday - z Je)
- SIEM 491EM 3O %52 RIB[dY - 24 Je]
1apeaH 18jU] U0y areday - 7§ o
SIEM 431BM JO %52 D3ejday - 24 Jeq
AGNIY JSUBPUOD - TH B

- IV (7 5191809H 3.nssaid.mon doejday - 74 seq
1z 193eay ainssaid Y3iH adejday - 24 56
uawaoe|day 192W0U0] - Zi JeY
Wawade|day Jojoy ued ai - 2f 997

uawe|day wagsAs j04U0) paInguIsId - Zi# 221
duise) Jaziwouody adejday - zi o
. @jeidn AUIGIN] BJNSSald UBIH - Z# 221
Bpeiddn Yoeg ssusq sinssalg udtH - z# oe
. 10J0Y 2Nssad Mo dpesddn faseiday g1 221
1010y 2nssald jeIpawial apeaddn faoeiday - 2 s
7 s19pEan 1a)INQ JEAYSY edelday za 9e]
o Jojeiaeaq adejday -¢g Je
auwen »....EE....

:,mz:%ccoo >,;m.x: (s. goﬂ qmau 8202 &mﬁ %& _S_%o %ﬁ Z-aubBApeT ajeys PRdOM 1€ djqey




gg obed sisA|euy ©21nosay apIg-Alddng p swnjop

s1aloid Apeay - e1s e
| spuads Jeuonippy - €3S 22
ucmEmumme Suidid Ja1ep JaAny - B35 JB
WIWe0e|dsY X0q1ean iaduing 183 - B3g oe1
Juawadeidoy jasieq 1adwng Jg) - B3S 8]
1 Sdossaidwio) a1y vonels aaeday - exs oe
UCIIEZIUISPOR JOABALO) piej [ang - Bl Je]
. sapessda jeinons 0J1S VT - 815 38
:.E w ._mu ST /1adwing hmu wumhmn: mum ae

EwEmuﬁnwm mc_a_n_ .“325 ._w>_m mum um,_
2jdoy xoqiean Jadiung Je) - e3g e

:_.W_E%_Eoo >Em__._z (s, cooa vmom 020Z Sieaj ueld [eyded diny uowion m:goﬁ aIeyS "1RdOM :Z¢ SIgel



4.2 ELIMINATION OF PRELIMINARY SUPPLY-SIDE RESOURCES DUE TO
INTERCONNECTION OR TRANSMISSION

(B} The utility shall indicate which, if any, of the preliminary supply-side
candidate resource options identified in subsection (2)(C) are eliminated
from further consideration on the basis of the interconnection and other

transmission analysis and shall explain the reasons for their elimination.

None of the preliminary supply-side candidate resource options were eliminated
from consideration based on interconnection or other transmission analysis. For
further discussion of the SPP open access transmission tariff (OATI]) in which

KCP&L participates, refer above to Section 3.1.

4.3 INTERCONNECTION COST FOR SUPPLY-SIDE RESOURCE OPTIONS

(C) The utility shall include the cost of interconnection and any other
transmission requirements, in addition to the utility cost and probable
environmental cost, in the cost of supply-side candidate resource options
advanced for purposes of developing the alternative resource plans
required by 4 CSR 240-22.060(3).

The cost of interconnection was added to the cost of supply-side candidate
resource options using a weighted average of recent interconnection requests
with the Southwest Power Pool (SPP). There was a separate analysis of the cost
for interconnection requests related to wind projects versus other non-wind
projects, with the results showing higher interconnection costs for wind projects.
This cost adder on a dollar per kW basis is shown below in Table 33. The
detailed analysis of the interconnection calculations has been provided in the

Volume 4 workpapers.

Table 33: Transmission Interconnect Cost Projection

$/KW ($ 2014)
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SECTION 5: SUPPLY-SIDE UNCERTAIN FACTORS

(5) The utility shall develop, and describe and document, ranges of values
and probabilities for several important uncertain factors related to supply-
side candidate resource options identified in section (4). These cost
estimates shall include at least the following elements, as applicable to the
supply-side candidate resource opftion:

5.1 FUEL FORECASTS

(A} Fuel price forecasts, including fuel delivery costs, over the planning
horizon for the appropriate type and grade of primary fuel and for any

alternative fuel that may be practical as a contingency option;

Fuel price forecasts were developed for coal, natural gas, fuel oil, and uranium.
KCP&L performed an investigation to determine the best possible commodity
forecasts for use in the supply-side resource analysis and modeling, and that
investigation showed that using an average of forecasts proves to be most
reliable. The result of the averaging process is that random errors cancel each
other out, when forecasts from multiple sources are utilized. Several assumptions
apply when averaging multiple forecasts, including the belief that all expert
forecasts are interchangeable and the closer to the time period being forecast,
the lower the expected error to actual. A detailed description of the fuel price
forecasting methodology can be found in Appendix 4B, “Fuel Price Forecasting”.
Following is an overview of the forecasting process applied for coal, natural gas,

fuel oil, and uranium.

5.1.1 COAL FORECAST

A composite coal price forecast was created by combining the forecasts of the
Energy Information Administration (EIA), Energy Ventures Analysis (EVA), IHS
Energy (IHS), JD Energy (JDE), and Hanou Energy Consulting (HEC). Each

source provided their forecast in either nominal or real dollars. The forecasts that
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were provided in real dollars were converted to nominal dollars using Moody’s
Analytics’ GDP implicit price deflator. The forecasts were then combined and
weighted equally to create a composite price forecast that represents the base
case consensus of the major forecast sources. The variation of individual
forecasts within the composite was then used within a tdistribution to
mathematically calculate high and low forecast price curves. The three resultant
price curves with their probability of occurrence were base 50%, high 25%, and
low 25%. To ensure the early part of the forecast reflects expected cost, to the
extent contracts are in place, actual contract prices or projections of those
contract prices are used for the duration of the contract, which is typically less

than six years.

5.1.2 NATURAL GAS FORECAST

A composite Henry Hub natural gas price forecast was created by combining
forecasts from the EIA, EVA, IHS, and PIRA Energy Group (PIRA). Like with our
coal forecast, each source provided their forecast in either nominal or real
dollars. The forecasts that were provided in real dollars were converted to
nominal dollars using Moody’s Analytics’ GDP implicit price deflator. The
forecasts were then all combined in equal weight to create a composite price
forecast representing the expected or base case consensus of the forecast
sources. The variation of individual forecasts within the composite was then used
within a t-distribution to mathematically calculate high and low forecast price
curves. The three resuitant price curves with their probability of occurrence were
base 50%, high 25%, and low 25%. To better synchronize the early part of the
forecast with current market data, the first few years of the forecast are
overwritten by the NYMEX strip and a “bridge” is constructed from the NYMEX

strip to the long-term forecast described above.

5.1.3 FUEL OIL FORECAST

Oil fired power generation is not a major source of electricity generation, and

there are presently no price forecast scenarios in which oil would become the
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lowest cost fuel option for generating electricity when compared to other fossil
fuels. A composite crude oil price forecast was created by combining forecasts
from the EIA, EVA, and IHS. Like with our coal and natural gas forecasts, each
source provided their forecast in either nominal or real dollars. The forecasts that
were provided in real dollars were converted to nominal dollars using Moody's
Analytics’ GDP implicit price deflator. The forecasts were then all combined in
equal weight to create a composite price forecast representing the expected or
base case consensus of the major forecast sources. The variation of individual
forecasts within the composite was then used within a t-distribution to
mathematically calculate high and low forecast price curves. The three resultant
price curves with their probability of occurrence were base 50%, high 25%, and
low 25%.

5.1.4 URANIUM FORECAST

There are not nearly as many economic consulting organizations that regularly
produce long-term forecasts for uranium as there are for natural gas, crude oil, or
coal. With few sources, it is difficult to construct long-term consensus forecasts
similar to the coal, gas, and oil forecasts. For the uranium forecast, KCP&L
utilized the most recent Global Energy Velocity Suite database long-term price

forecast. The ‘High’ and ‘Low’ forecasts were set at plus or minus 20%.

The ‘Base’, ‘High’, and ‘Low’ fuel price forecasts are shown below in Table 34
and Table 35. The sources used in developing the forecasts are shown below in

Table 36.
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Table 34: Fuel Price Forecasts — Coal, Natural Gas, Fuel Oil *Highly
Confidential™*
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Table 35: Fuel Price Forecast — Nuclear **Haghly Confidential™

| Fuel Price Forecast
Nugciear

[Energy Venturesanaysis]  x F x| x|
Wood Mac

Synapse
SNL Fmanc:ai

Hanou Energy Consultmg X
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5.2 NEW FACILITY CAPITAL COSTS, EXISTING FACILITIES CAPITAL
EXPENDITURES

(B) Estimated capital costs including engineering design, construction,
testing, startup, and certification of new facilities or major upgrades,
refurbishment, or rehabilitation of existing facilities;

Capital cost estimates for the technologies that moved on to integrated resource
analysis were developed for both ‘High' and ‘Low’ capital cost scenarios. As a
starting point for all technologies, the 'High’ capital cost estimate was set at
115% of the ‘Mid’ cost and the ‘Low’ capital cost estimate was set at 90% of the
‘Mid’ cost. From there, some of the technologies were assigned ‘High’ or ‘Low’
estimates that varied from these amounts, and following is a discussion on those

decisions.

5.2.1 TECHNOLOGIES WITH ‘HIGH’ CAPITAL COST ABOVE 115%

5.2.1.1 Supercritical Pulverized Coal & SCPC wi/Carbon Capture

Given the uncertainty surrounding potential environmental requirements
for SCPC, this technology's ‘High' capital cost range was set at 120% of
the ‘Mid’ cost rather than 115%. The ‘High’ capital cost for SCPC w
Carbon Capture was set even higher at 140% of the ‘Mid’ cost, since it

has the added uncertainty of very few plants having been built.

5.2.1.2 Nuclear

Given the current challenging environment for building a nuclear facility,
along with no recent construction activity for nuclear plants and
uncertainty for the pricing of SMR technology, the ‘High’ capital cost range
for nuclear technologies was set at 140% of the ‘Mid’ cost estimate.

5.2.1.3 Combined Cycle w Carbon Capture

The ‘High’ capital cost for Combined Cycle w Carbon Capture was set at
140% of the 'Mid’ cost, since it has the uncertainty of very few plants

having been built.
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5.2.2 TECHNOLOGIES WITH ‘LOW'’ CAPITAL COSTS BELOW 90%

5.2.2.1 Wind

With the reduction in wind capital costs over the past several years, this
technology’s ‘Low’ capital cost range was set at 80% of the ‘Mid’ cost
rather than 90%.

5.2.2.2 Central Solar PV

With a continuous and significant reduction in solar PV capital costs over
the past few years, the ‘Low’ capital cost range was set at 60% of the ‘Mid’
cost to account for the potential of continued reductions in solar capital

costs,

The ‘Mid’, ‘High’, and ‘Low’ capital cost ranges and the resulting capital
cost estimates on a $/kW basis are shown below in Table 37 and Table
38.

Table 37: Technology Capttal Cost Ranges
f"f'ec nology Description | .. :
2x1 Combmed Cycie
' €Cw Carbon Capture
Combust‘ion Turbme 7FA
Nuciear Large Scale

" Nuclear SMR
Solar PV
Wlnd
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Table 38: Capital Cost Estimates Utilized in Integrated Resource Analysis

4 2xiCombinedCycle = B8

CC w Carbon Capture e

. Combustion Turbine 7FA - [ESSES

' Nuclear- Large Scale BE
S NuclearSMR .

~sepe |

o SCPCwCarbonCapture
_ ~ SofarPV

5.3 NEW FACILITY AND EXISTING FACILITY FIXED AND VARIABLE O&M

(C) Estimated annual fixed and variable operation and maintenance costs
over the planning horizon for new facilities or for existing facilities that are
being upgraded, refurbished, or rehabilitated,

The range of values for estimated annual fixed and variable operation and
maintenance costs for new facilities considered in integrated analysis are shown
below in Table 39 and Table 40. The ‘High’ O&M cost estimates were set at
110% of the ‘Mid’ cost estimate and the ‘Low’ O&M cost estimates were set at
90% of the ‘Mid’ cost. The projected increase in fixed and variable operation and
maintenance costs due to the potential environmental retrofits of existing facilities
is shown above in Table 18 through Table 19. Further discussion of the FOM

and VOM estimates was provided earlier in Section 1.1.
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Table 39: Fixed O&M Estimates Utilized In Integrated Resource Analysis
**Highly Confidential**

L 2xiCombinedCyce

] €Cw Carbon Capture

" Combustion Turbine 7FA

" Nudlear- Large Scale

© . Nuclear-SMR =

 sepC -

. SCPCw(Carbon Capture

Solar PV o
- Wind

Table 40: Variable O&M Estimates Utilized in Integrated Resource Analysis
ighly Confidential**

- Combustion Turbine 7FA
. Nuclear - Large Scale
Nuclear -SMR ' -
 scPe
© soncwcarbon aptr
' Solar PV
L Wind o
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54 EMISSION ALLOWANCE FORECASTS

(D) Forecasts of the annual cost or value of emission allowances to be

used or produced by each generating facility over the planning horizon;

The CO2 emission allowance price forecast was modified to reflect the paradigm
shift caused by EPA’s proposed Clean Power Plan (CPP). The CPP used four
“building blocks” to construct state specific emissions rates. It did not develop a
national CO2 emission allowance program. On the other hand, the CPP did
leave room for states to join together and develop regional programs. Given the
view that the CPP is focused on reducing CO2 emissions through means other
than a trading program such as adopted under the CSAPR, the Company
assigned a probability of 0.6 to the scenario there would be no COZ emission
allowance trading program. Given the CPP would allow states to form a regional
trading program and that the CPP may ultimately be changed to include a
national trading program, the Company assigned a probability of 0.4 to the
implementation of a CO2 trading program that would apply to units in Kansas or
Missouri. Under that scenario, CO2 allowance prices were forecast as the

composite of the individual price forecasts.

The forecasted cost of sulfur dioxide emission allowances over the planning

horizon is shown in Table 41 and Table 42 below:
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___Table 41: SO, Group 1 Price Forecast *"Highly Confidential**
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Table 42: SO, Group 2 Price Forecast **Highly Confidential**

Also provided in this section are the forecasts for Annual NO,, Seasonal NO,,
and CO; in Table 43, Table 44, and Table 45 below:
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Table 43: NO, Annual Price Forecast **Highly Confidential**
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Table 44: NO, Seasonal Price Forecast **Highly Confidential**
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Table 45: CO, Price Forecast **Hic Confidential**

The source forecasts utilized to develop the emission allowance forecasts are

shown in Table 46 below:

Table 46: Source Forecasts for Emission Allowances

— - - —
le X
Energy VenturesAnalysis] - x | x
Wood.Mac

Synapse ' X

Hanou Energy Consuiting
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5.5 LEASED OR RENTED FACILITIES FIXED CHARGES

(E) Annual fixed charges for any facility to be included in the rate base, or

annual payment schedule for leased or rented facilities; and

There are no leased or rented facilities included in any of the KCP&L alternative
resource plans or in the rate base, so this rule does not apply to this IRP

evaluation.

5.6 INTERCONNECTION OR TRANSMISSION COSTS FOR SUPPLY-SIDE
CANDIDATES

(F) Estimated costs of interconnection or other transmission requirements
associated with each supply-side candidate resource opftion.
The estimated cost of interconnection associated with the supply-side candidate

resource options is shown above in Section 4.3.
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