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1 Introduction and Background

1.1 INTRODUCTION

This 2024 Electric Integrated Resource Plan (“IRP”) for the Kansas City Board of Public Utilities (“BPU”) is
intended to guide efforts to allow BPU to continue providing power to its customers for decades to
come, while balancing the needs for affordability, reliability, and environmental sustainability. This 2024
IRP combines economics, engineering, and public engagement to chart a responsible course forward
toward 2030 and beyond.

Long-term strategic planning is a continual and evolutionary process that calls for the re-analysis of
utility system plans as market conditions, technologies, and power requirements change. One of the
objectives of the IRP process is to find the lowest cost solution that will supply customers with the
amount and quality of electric service desired while at the same time supporting the utility’s long term
financial health.

BPU is required by law to file an IRP with the Western Area Power Administration (“WAPA”), an Agency
of the U.S. Department of Energy, and update the plan every five years. BPU is also required to submit
annual progress reports on the status of its IRP. In return, BPU receives an annual allocation of
approximately 4.8 megawatts (“MW”) of capacity and about 14,900 megawatt-hours (“MWh”) of
hydroelectric power from WAPA.

1.2 BENEFITS OF IRP PLANNING

There are multiple benefits that can be gained through regular integrated resource planning. A good,
practical plan manages risks and seeks to minimize long-term costs. It also encourages energy
conservation and the use of renewable energy resources while also promoting the use of lower cost and
more abundant fuels. Furthermore, it provides a forum for diverse interests and disciplines to
communicate and develop a common goal to select acceptable resource options.

Among the benefits gained by BPU from integrated resource planning are:

 Deferral of the need for new generation capacity additions that has aided in stabilizing rates and
keeping costs down for customers,

 Assistance in improving BPU’s system load factor that allows better utilization of existing
equipment,

 Increased use of more efficient generating equipment and thus lowering the per unit cost of
power being generated,

 Reduction in energy consumption in certain situations by encouraging the use of more efficient
appliances and building additions. Consequently, this has decreased load growth in peak
periods, while at the same time increased off-peak energy usage, and

 Assistance in improving public relations with BPU customers and stakeholders.
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1.3 BPU ELECTRIC UTILITY OVERVIEW

BPU was created in 1909 when Kansas City, Kansas purchased a privately-owned water system in order
to provide the community with improved water service. In 1912, the BPU electric utility became
operational, and the utility was officially established in 1929. BPU is a publicly owned administrative
agency of the Unified Government of Wyandotte County/Kansas City, Kansas and is self-governed by an
elected six-member board of directors. Since its inception, BPU’s purpose has been to provide its
customers with high quality electric and water services at the lowest possible cost.

BPU now serves 67,000 electric customers within a service territory of 155.9 square miles in Wyandotte
County. The electricity needs of those customers are provided for with a combination of self-owned and
jointly-owned thermal power plants along with purchased power agreements (“PPAs”) for renewable
energy. The energy generated and purchased by BPU reaches its customers through 29 substations and
more than 3,000 miles of transmission and distribution lines.

Figure 1-1 Kansas City BPU Service Area Map

1.4 INTEGRATED RESOURCE PLANNING PROCESS

Through the 2024 IRP process, BPU conducted an extensive study of customers’ needs for the next 20
years based on currently available data. It did so by analyzing the costs and benefits of various supply
alternatives to develop resource portfolio options that help meet BPU’s planning objectives. The results
of the IRP are not intended to represent static plans or pre-determined schedules for resource additions.
Instead, the IRP results are best viewed as a range of possible future outcomes that BPU could
experience. By analyzing multiple different scenarios with different sets of assumptions about the
future, insights can be gained about the solutions that can best address the widest range of possible
outcomes.
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There are four phases to the IRP analysis that ultimately provided insights into BPUs strategy and near-
term action plan to address its long-term resource needs. These phases are outlined in Figure 1-2 below.
This report outlines the inputs, process, and outputs of each phase of this IRP.

Figure 1-2 2024 IRP Analytical Framework

2 Determination of Need
A number of factors drive BPU’s future capacity and energy requirements. These requirements over the
next 20 years are driven by the magnitude of potential load growth, market-wide changes in planning
reserve margin (“PRM”) requirement, the expiration of existing purchased power agreements (“PPAs”)
for renewable energy, and the potential for the deactivation or retirement of BPU owned resources.

Section 2.1 of this IRP outlines the development of BPU’s load forecast through the planning horizon,
along with disposition and capacity contribution of BPU’s existing resource mix. The resulting capacity
position (i.e., peak load requirements, plus reserve requirements, minus BPU’s available capacity) lays
the foundation for the development of future portfolio options and evaluations.

Section 2.2 documents BPU’s resource portfolio. There are the power plants and PPAs that are currently
used to provide the electricity needed to meet customer needs. BPU has a diverse collection of energy
generating facilities with multiple fuel types alongside a robust set of PPAs that provide large amounts
of renewable energy.

Section 2.3 describes BPU’s current set of demand side management (“DSM”) and energy efficiency
programs. These programs are designed to reduce the total amount of energy consumed by BPU’s
customers along with the peak load experienced by the system. In addition to saving customers money
on their energy bills, these programs serve to reduce the cost to supply electricity during times of peak
demand when market energy prices are at their highest.

2.1 LOAD ANALYSIS AND FORECAST

BPU’s load forecast was developed by Black & Veatch covers the 20-year period of 2024 through 2043.
This forecast used historical load data from BPU different load classes along with a series of econometric
models to predict how customer’s demands would change in the future.
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The total net energy for load values listed in Table 2-1 represents the amount of energy that the utility
would have to either generate or purchase to meet customer needs. These values include the additional
load necessary to account for the losses inherent in all transmission systems. The annual peak loads in
Table 2-1 represent the maximum coincident energy demand from BPU customers. Peak demand is an
important consideration for future planning since it is tied to the calculation of BPU necessary planning
reserve margin requirement within the Southwest Power Pool (“SPP”).

The full analysis supporting the 2024 IRP load forecast is attached to this report in Appendix B.

Table 2-1 Annual Total Net Energy for Load and Peak Load Forecasts

Year

Total Net Energy

for Load

(MWh)

Annual

Peak

Demand

(MW)

2024 2,663,548 486.6

2025 2,676,773 487.1

2026 2,690,106 487.6

2027 2,703,546 488.2

2028 2,717,094 488.7

2029 2,730,750 489.3

2030 2,744,515 489.9

2031 2,758,389 490.4

2032 2,772,373 491.0

2033 2,786,467 491.6

2034 2,800,671 492.2

2035 2,814,986 492.8

2036 2,829,413 493.4

2037 2,843,951 494.1

2038 2,858,602 494.7

2039 2,873,365 495.3

2040 2,888,241 496.0

2041 2,903,231 496.6

2042 2,918,336 497.3

2043 2,933,554 497.9

2.2 CURRENT RESOURCE PORTFOLIO
BPU currently serves its electric customers with a diverse portfolio of conventional thermal generation
and renewable energy resources. BPU owns all or a portion of three active, traditional thermal
generation sites: Nearman Creek Power Station, Quindaro Power Station, and Dogwood Energy Facility
while its renewable energy comes from purchased power agreements. BPU’s long-term purchased
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power agreements for renewable energy contribute to the diversity of the power supplied to customers
and provide a hedge against fuel and wholesale energy price volatility. Table 2-2 provides a summary of
BPU’s current resource portfolio.

Table 2-2 BPU Existing Generation Resource Summary

Generator Fuel Type Resource Type COD
Modeled Capacity

(BPU Share)

Deactivation

Assumption /

Contract End Date

Nearman Creek Power Station

Nearman Creek Unit 1 Coal BPU Owned 1981 235 MW --

Nearman Creek Unit 4 Gas/Oil BPU Owned 2006 85 MW --

Quindaro Power Station

Quindaro CT 2 Oil BPU Owned 1974 52 MW --

Quindaro CT 3 Oil BPU Owned 1977 55 MW --

Dogwood Energy Facility1 Gas Co-Owned 2002 116.3 MW --

Smoky Hills Wind Wind Contracted 2008 25 MW 2027

Alexander Wind Wind Contracted 2015 25 MW 2035

Cimarron Bend Wind Wind Contracted 2017 200 MW 2037

Oak Grove

Oak Grove Unit 1 Landfill Gas Contracted 2010 1.6 MW 2029

Oak Grove Unit 2 Landfill Gas Contracted 2013 1.95 MW 2029

SWPA Hydro Hydro Contracted Various 38.6 MW --

WAPA Hydro Hydro Contracted Various 4.8 MW --

Bowersock Hydro Hydro Contracted 1905 7 MW 2037

BPU Community Solar Solar Contracted 2017 1 MW 2042

1 Dogwood is jointly owned. BPU has a 17% stake in the unit.
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Figure 2-1 Existing BPU Capacity by Fuel and Power Plant Type

2.2.1 Thermal Generation

Thermal generating resources are power plants that use the heat energy released by burning fuel to
generate electricity. BPU owns and operates thermal power plants in Wyandotte County at the Nearman
Creek Power Station and the Quindaro Power Station. BPU also owns a portion of the Dogwood Energy
Facility located in Pleasant Hill, Missouri. Together, these generating assets provide BPU with
approximately 543 MW of generating capacity.

NEARMAN CREEK POWER STATION

The Nearman Creek Power Station is located on the south bank of the Missouri River at the northern
end of 55th Street in Kansas City, Kansas. BPU owns and operates two units at Nearman Creek Power
Station. Nearman Creek 1 is a coal-fired power plant that began operations in 1981 and has a modeled
capacity of 235 MW. Nearman Creek CT 4 is a dual fuel natural gas and fuel oil simple cycle combustion
turbine with a rated capacity of 85 MW that was commissioned in 2006.

QUINDARO POWER STATION
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The Quindaro Power Station includes two simple cycle combustion turbines. Quindaro CT 2 came online
in 1974 and has a modeled capacity of 52 MW. Quindaro CT 3 came online in 1977 and has a modeled
capacity of 55 MW. Both of the Quindaro combustion turbine units use fuel oil as their primary energy
source.

DOGWOOD ENERGY FACILITY

The Dogwood Energy Facility is a natural gas-fired, combined cycle power plant located in Cass County,
Missouri, near the town of Pleasant Hill. Dogwood began commercial operations in February 2002. In
May 2012, BPU purchased a 17% stake in Dogwood that gives it the rights to approximately 116 MW of
generating capacity.

2.2.2 Wind Generation

BPU currently purchases a total of 250 MW of wind capacity from the Smoky Hills, Alexander, and
Cimarron Bend wind farms. In a typical year BPU's three wind facilities produced approximately 1.1
million MWh or approximately 42% of BPU's total system energy needs.

SMOKY HILLS WIND

The 100 MW Smoky Hills wind facility located near Lincoln, Kansas achieved commercial operations in
2008. BPU has a purchased power agreement for a 25 MW share of the facility’s output and began
receiving wind generated energy from Smoky Hills Wind Farm in early 2008. The contract is set to expire
at the end of 2027.

ALEXANDER WIND

The Alexander Wind Project located in Rush County, Kansas has a total capacity of 48.3 MW and came
online in 2015. The terms of BPU’s purchased power agreement give it a 25 MW share of the wind
farm’s generating output through the scheduled end of the contract in 2035.

CIMARRON BEND WIND

BPU has a purchased power agreement for 200 MW of wind energy from the Cimarron Bend Wind Farm.
This wind farm is located in Clark County, Kansas and has a total capacity of 599 MW. Per BPU’s long-
term contract, it will continue to receive a share of the facility’s generation through the end of 2037.

2.2.3 Landfill Gas Generation

The methane gas produced in a landfill is a potent greenhouse gas that must be collected and flared off
or used to produce heat or electricity in order to prevent it from migrating to the atmosphere where it
contributes to local smog and global climate change. Using landfill gas to produce electricity results in
beneficial use of the methane that would otherwise be wasted.

OAK GROVE

In 2008 BPU entered into a purchased power agreement with Oak Grove Power Producers, LLC. for
capacity and energy from a landfill gas facility in Arcadia, Kansas. BPU currently receives a total of 3.55
MW of generation from the Oak Grove Landfill Gas and will continue to purchase that energy until the
contract expires in 2029.
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2.2.4 Hydroelectric Generation

BPU has existing contracts in place with three hydroelectric entities: the Southwest Power
Administration (“SWPA”), the Western Area Power Administration (“WAPA”), and Bowersock.
Hydroelectric generation is a cost-effective alternative to base load fossil fuel generation. BPU purchases
a combined total of 50 MW of hydro capacity from its three hydro partners.

SWPA HYDRO

SWPA is one of four power marketing administrations within the U.S. Department of Energy whose role
is to market and transmit electricity from 24 U.S. Army Corps of Engineers multipurpose dams. By law,
SWPA’s power is marketed and delivered primarily to public bodies such as rural electric cooperatives
and municipal utilities. BPU's contract with SWPA entitles it to 38.6 MW of capacity. This contract is
currently set to expire in 2035, but it is assumed that it will be renewed and will remain available
through the end of the IRP planning period.

WAPA HYDRO

Like SWPA, WAPA is another of the four power marketing administrations within the U.S. Department of
Energy. Under an agreement with WAPA, BPU is required by law to file an IRP with WAPA and update
the plan every five years. The BPU is also required to submit annual progress reports on the status of its
IRP. In return, the BPU receives an annual allocation of approximately 4.8 MW of capacity and about
14,900 MWh of hydroelectric power. This contract is scheduled to expire in 2034, but it is assumed that
it will be renewed and will remain available through the end of the IRP planning period.

BOWERSOCK HYDRO

BPU has a purchased power agreement with the Bowersock Mills and Power Company to purchase the
capacity and energy from a run-of-the-river hydroelectric facility on the Kansas River in Lawrence,
Kansas. The Bowersock agreement provides 7 MW of power until its scheduled end in 2037.

2.2.5 Solar Generation

BPU COMMUNITY SOLAR

The BPU Community Solar Farm was constructed next to the Nearman Creek Power Station and became
operational in September 2017 with a maximum output of 1 MW. Interested residential and commercial
customers can lease panels at the solar farm and receive a credit for the energy output from their leased
panels on their monthly energy bills.

2.3 CURRENT DEMAND SIDE MANAGEMENT PROGRAMS

The demand side management (“DSM”) programs described in this section are either a continuation of
those programs started as a result of a prior IRP or that were started in an effort to minimize costs and
increase energy efficiency. DSM programs are used to incentivize customers to change the timing and
amount of their energy use. By reducing the total amount of energy consumed and/or reducing energy
usage during times of peak demand, customers can not only reduce their own utility bills, but also help
to defer the need for additional new generating resources and minimize the costs borne by BPU to
ensure that sufficient energy is always available to meet customer needs. The impact of these programs
on both total annual load and peak load is reflected in the load forecast developed in support of this IRP.
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2.3.1 System Load Factor Benefits

The DSM programs implemented by BPU contribute to improvement of the system load factor. The
system load factor is a quotient of energy used (in kilowatt-hours or “kWh”) divided by the product of
the peak load (in kilowatts or “kW”) and the number of hours in the year. Generally, an improvement in
system load factor is desirable because it allows for the more efficient use of existing equipment and
lowers the per unit cost of fuel. An improvement in system load factor occurs when the increase in total
system energy requirements is greater than the increase in system peak demand.

Improvements in load factor associated with DSM result from the fact that some of the programs
implemented have increased off-peak energy use, while others have encouraged energy conservation or
the use of more efficient appliances at the time of peak loads. Reductions in peak demand also help BPU
in reducing costs related to the purchase of off-system power.

Figure 2-2 BPU System Load Factor

The apparent random variations in the load factor from year to year are due to a multitude of factors
with the predominant reasons being shifting load dynamics and weather variations. The general trend of
improvement in system load factor is attributed to the success of the DSM programs implemented by
BPU. Some of the major contributors to this change in system load factor have been the following:

1. Electric heat pump and all electric home rebate program.

2. Changes in the electric rate structure lowering winter rates thus encouraging winter use and

increasing summer rates making energy management programs economically viable.

3. Changes in the standards for the signal light and street light replacement program.

4. Implementation of construction standards emphasizing higher efficiency.

A discussion and documentation of each of these programs follows.
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2.3.2 Heat Pump and Hot Water Heater Rebate Programs

The BPU Heat Pump and Hot Water Heater Rebate Programs began in 2001 and continue today. The
program is designed for both residential and commercial customers and rebates are given to customers
or builders who install or retrofit energy efficient heat pumps or hot water heaters. BPU partners with
the Energy Star Program and rebates are consistent with Energy Star recommendations.

These programs are intended to incentivize residential and commercial customers to install highly
efficient electric devices into their homes and businesses. These new efficient appliances allow
customers to reducing the amount of energy being consumed, especially during those times when
energy demand is at its highest. The programs also provide numerous benefits to the electrical system
as a whole in a number of ways. They work to smooth energy consumption across the year to provide a
more efficient load profile, reduce overall demand and energy consumption during those high demand
periods that would likely require peaking resources to serve that incremental load, and lastly, by
trimming the incremental peak it also helps extend the timeline and requirements associated with
acquiring additional peaking generation.

These BPU rebate programs continue to drive demand for highly efficient electrical appliances especially
from the residential development community. With the push to a cleaner resource mix and further
electrification within the residential and commercial sector, it is anticipated that more consumers will
consider participation in these programs.

Table 2-3 summarizes the incremental gains of the rebate programs over the last 6 years.

Energy Savings 2018 2019 2020 2021 2022 2023

Incremental Annual MWh Savings 203 210 61 232 43 198

Incremental Peak MW Demand Savings 0.41 0.44 0.12 0.43 0.09 0.4

Table 2-3 BPU Rebate Program Energy Savings

2.3.3 Utility Learning Center

BPU established an on-site Utility Learning Center to assist customers in the area of energy efficiency.

Under this program, customers are able to meet with trained energy efficiency staff to review their bills

and consumption patterns within the Energy Engage portal while also learning about energy efficiency

methods that may be useful and cost-effective for their residence or business. This program is designed

to inform customers about the tools and technologies that are currently available and to teach them how

to best use those technologies to track and manage their energy consumption.

2.3.4 Reactive Adjustment Rider

Customers with low power factors impose a burden on the electrical system by causing a utility to increase

its capacity for the generation, transmission, and distribution of energy. Power factors are functions of

real power (kW) and the apparent power (kVA) that a utility must supply to the customer. For any given-

metered load in kW, the lower the power factor, the greater the amount of apparent power (kVA) a utility

must generate and deliver to the customer. For example, in order to supply a load of 100 kW having a

power factor of 85% the utility would have to generate and deliver approximately 117.6 kVA. An 85%
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power factor would require equipment with 17.6% more capacity to meet this demand. Further, since

system losses vary as the square of the amperage required to serve the load, there is at the same time a

36% increase in system losses. BPU rates are designed to permit a customer to have a power factor greater

than or equal to 90%. Customers with power factors less than 90% are penalized.

In August 2003, the power factor penalty provision was revised because the then current rate structure

did not adequately address the cost of low power factors while customers with low power factors

continued to impose a burden on the BPU system. A customer with a low power factor can correct its

power factor by installing corrective equipment or by modifying the use of its equipment. When this new

reactive adjustment penalty provision was enacted, customers were notified of the change and given a

six-month grace period in which to take corrective action.

Currently, customers are notified if they have a low power factor and are given an opportunity to correct

the problem. If corrective action is not taken within a reasonable period of time, then a penalty is added

to their bill. The penalty is the difference between 90% and the actual power factor applied to the

customer’s total monthly electric billing. For example, if a customer has a power factor of 80% then a

penalty of 10% is applied to the bill (90% minus 80% equals 10%).

BPU continues to review rate design and charges related to power factors to ensure that those customers

that drive additional cost on the system are paying for their share of utilization of the system. Power factor

data, much like many other customer specific details, are analyzed to determine their true cost to ensure

subsidization between customers is mitigated as much as possible.

2.3.5 Net Metering

In May 2009, Kansas passed the Net Metering and Easy Connection Act which is applicable to Investor-

Owned Utilities (IOU's) only. BPU, as a municipal utility, was not subject to that regulation. However, BPU

did develop and adopt net metering and connection standards for Large, Medium, and Small Commercial

and Residential customers to enable customer owned renewable generation sources. Although

regulations surrounding net metering are now required, BPU was actively participating in net metering

and providing customers a means to self-generate well before required to do so. Due to the falling prices

surrounding photovoltaic solar installations and the robustness of the BPU net metering program, BPU

has seen substantial growth in customer participation. In 2014, BPU only had 4 customers on the net

metering program while at the end of 2018 the count of participating customers had increased to 39. By

the end of 2023, BPU had a total of 301 net metering customers. BPU continues to monitor regulations

and studies from around the country to ensure that the organization is actively pursuing best practices in

self-generation while attempting to limit cross-subsidization.

2.3.6 Smart Meters

Over the past several years, BPU implemented Advanced Metering Infrastructure (“AMI”) or “smart

metering technology” to all BPU customers. The goal of the Advanced Metering Infrastructure is to

improve customer service, lower BPU’s expense structure, and provide consumers with the ability to

monitor and drive efficiencies within their own systems. The new meters are more accurate, less prone

to failure, and eliminate the potential for reader error that existed with the older electro-mechanical
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meters. In 2015, BPU rolled out the Energy Engage Portal which allowed customers the ability to access

their own individualized data regarding energy usage. AMI meters are another tool that consumers can

use that can have a direct impact on their energy usage and energy costs. BPU continues to explore new

ways to make the data more accessible and more useful to both the customer and the utility.

2.3.7 FlexPay Program

In August 2017, BPU rolled out a new payment method called the FlexPay program. The FlexPay

program was designed to allow customers more flexibility in the manner in which they view and manage

their energy needs as well as when and what payments are made. FlexPay is a program that allows

customers to monitor their electricity and water usage on an as-needed basis. This program also allows

customers to receive service with no deposit or late fees while providing customers the ability to view

their account balance, daily usage, payment history, and more through an App or an online portal. There

are approximately 1,300 customers currently participating in the FlexPay program.

2.4 FUTURE RESOURCE REQUIREMENTS

A number of factors are considered and evaluated in order to understand and determine BPU’s resource

needs: Long-Term Capacity Requirements – BPU is projected to need new generating capacity over the

course of the 20-year IRP period in order to reliably serve customers. Taking deactivation assumptions,

contract expirations, and load growth into account, BPU is expected to see a capacity deficit beginning in

2030. Without action, this deficit is anticipated to continue an grow throughout the planning horizon.

Table 2-4 below shows BPU’s existing resource portfolio, as described above, compared to BPU’s peak

load-plus-reserve-margin target under the “Base Case” assumptions. The deficit expands over time as

expected loads increase and older generating units reach an assumed end of useful life.
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Table 2-4 Base Case Firm Capacity Forecast: 2024 – 2043

2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

Nearman Creek 1 240.0 240.0 220.8 220.8 220.8 220.8 220.8 220.8 220.8 220.8 220.8 220.8 220.8 220.8 220.8 220.8 220.8 220.8 220.8 220.8

Nearman Creek CT4 81.0 81.0 74.5 74.5 74.5 74.5 74.5 74.5 74.5 74.5 74.5 74.5 74.5 74.5 74.5 74.5 74.5 74.5 74.5 74.5

Dogwood 105.0 105.0 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8 99.8

Quindaro CT2 43.0 43.0 39.6 39.6 39.6 39.6 39.6 39.6 39.6 39.6 39.6 39.6 39.6 39.6 39.6 39.6 39.6 39.6 39.6 39.6

Quindaro CT3 48.0 48.0 44.2 44.2 44.2 44.2 44.2 44.2 44.2 44.2 44.2 44.2 44.2 44.2 44.2 44.2 44.2 44.2 44.2 44.2

SWPA Hydro 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6 38.6

WAPA Hydro 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8

Bowersock Hydro 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Oak Grove Unit 1 1.6 1.6 1.6 1.6 1.6 1.6

Oak Grove Unit 2 1.95 1.95 1.95 1.95 1.95 1.95

Smoky Hi l l s Wind 3.8 3.8 3.8 3.8

Alexander Wind 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8 3.8

Cimarron Bend Wind 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0

BPU Solar 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.5 0.5 0.5 0.5

Total Firm Capacity: 604 604 566 566 562 562 559 559 559 559 559 559 555 555 523 523 523 523 523 522

System Peak 487 487 488 488 489 489 490 490 491 492 492 493 493 494 495 495 496 497 497 498

System Peak +

Capacity Margin (15%)
560.1 560.1 561.2 561.2 562.4 562.4 563.5 563.5 564.7 565.8 565.8 567.0 567.0 568.1 569.3 569.3 570.4 571.6 571.6 572.7

Firm Capacity

Surplus/(Deficit)
44.0 44.0 4.8 4.8 (0.1) (0.1) (4.8) (4.8) (6.0) (7.1) (7.2) (8.3) (12.1) (13.2) (46.4) (46.4) (47.6) (48.7) (48.7) (50.4)

BASE CASE FIRM CAPACITY FORECAST (MW)
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2.5 EPA’S EMISSION GUIDELINES FOR GREENHOUSE GAS EMISSIONS
FOR ELECTRIC UTILITY GENERATING UNITS

On May 11, 2023, US Environmental Protection Agency (“EPA”) issued proposed Clean Air Act emission

limits and guidelines for carbon dioxide (“CO2”) from fossil fuel-fired power plants based on cost-

effective and available control technologies (“EPA GHG Standards”). This rule, along with other

environmental and sustainability initiatives at the federal and local levels, including customer-driven

initiatives, increase the complexity and uncertainty within the long-term strategic planning considered

by this IRP. These new standards and initiatives drive an increased need for proactive planning to

replace aging and carbon-intensive infrastructure.

2.5.1 EPA GHG Standards – BPU Impact

In April 2024, the EPA finalized new rules relating to power plant carbon emissions, potentially

impacting the future operation of existing coal-fired power plants, natural gas and oil-fired generating

units, and new and reconstructed gas-fired combustion turbines. Below are summarized the key

standards that could impact future capacity, energy needs, and the options available to meet those

challenges. Each of the bulleted items below represent the actions prescribed by the new EPA rules that

would be deemed acceptable methods to reduce the emission of CO2 from the energy generation

sector.

 For new gas-fired baseload combustion turbines, with capacity factors above 40%, Phase One of

the GHG Standards require best maintenance practices through December 2031. Phase Two of

the GHG rules require 90% carbon capture and sequestration or co-firing with hydrogen, with a

compliance deadline of January 1, 2032. If the combustion turbine’s capacity factor stays below

40%, these additional modifications would not be required.

 Existing coal plants that intend to operate on or past January 1, 2039 need to meet a 90%

capture of CO2 emissions by January 1, 2032. This would be accomplished by retrofitting the

existing coal plant with a carbon capture and sequestration system.

 Existing coal plants that plan to operate on or past January 1, 2032 but retire before January 1,

2039 will need to make provisions to co-fire 40% natural gas by January 1, 2030.

 Existing coal plants that plan to retire prior to January 1, 2032 and commit to do so under the

state plans submitted to the EPA are exempt from the new GHG Standards and will not have to

make any modifications to control carbon emissions.

Within this IRP, Scenarios 2 and 3 were created to explores opportunities to reduce emissions at BPU’s

only coal facility, Nearman Creek 1, in accordance with the methods approved by the EPA.

3 Scenario Development
To address the uncertainty and risk inherent in long-term planning, including the uncertainty regarding

existing and future environmental regulation, the IRP involves the modeling of multiple scenarios. The

scenarios used within this IRP encompass a range of potential load and fuel forecasts, reserve margin

requirements, environmental regulation requirements, the disposition of and investments in existing
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resources, and portfolio alternatives. Each scenario represents a possible future that BPU could

experience. Because it is impossible to perfectly predict the future, it is not reasonable to merely select

the results from one scenario or sensitivity case to determine which resource options to pursue. It is

more reasonable to identify resource options that appeared most frequently in the results across all the

scenarios. In this way, BPU can be more confident that the resource options it chooses to develop will

become and remain valuable additions to its portfolio regardless of which future occurs.

Ten scenarios were developed for this IRP, blending reliability, economics, and societal considerations.

Scenario 1 serves as the “business as usual” Base Case while Scenarios 2 through 4 assess the future

disposition of Nearman Creek 1 in response to environmental regulation risk. Scenarios 5 through 7

assess the fuel price and load uncertainty. Scenarios 8 through 10 assess the impact of various resource

plan strategies.

3.1 SCENARIO 1 - BASE CASE
Scenario 1, or the “Base Case,” represents a future at BPU

that maintains the status quo. The existing thermal power

plants in the BPU portfolio are assumed to continue

operating under the same basic operational parameters

while still requiring continued capital investments to

continue running reliably. The additional capital costs from

the most recent “Life Assessment Report” for the Nearman

Creek Power Station and Quindaro Power Station were

included in the PLEXOS model as additional fixed operations

and maintenance costs.

The intent of the Base Case is to generate operating cost

estimates in the absence of any new environmental

regulations. The Base Case uses the load forecast and

existing units as defined in Table 2-4 with retirements and

PPA expirations as indicated by the year of the first shaded

gray cell for each line item.

In this scenario Nearman Creek 1 operates through the planning period and beyond with no changes to
fuel use or new emissions controls.

Scenario 1 –
Base Case

All existing thermal resources
continue to operate without
changes to fuel or emissions
controls.

 SWPA and WAPA hydro
agreements continue through the
end of the planning period.

 All other purchased power
agreements expire at the end of
their existing terms.
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3.2 SCENARIO 2 – CO-FIRING OF NATURAL GAS AT NEARMAN CREEK 1
To evaluate and understand the potential implications of

the new EPA GHG Standards, the Base Case model was

modified to convert Nearman Creek 1 to operate partially

on natural gas. Starting in 2030 and running through the

end of 2038, Nearman Creek 1’s operating characteristics

were changed to force it run 40% on natural gas. Co-firing

with natural gas would allow for a 16% reduction in the

emissions rate for Nearman Creek 1, allowing the unit to

comply with the new CO2 emission standards through 2038.

Within Scenario, by the requirements of the new EPA rules,

Nearman Creek 1 would be forced to retire prior to January

1, 2039. All other inputs and assumptions from the Base

Case were left unchanged.

3.3 SCENARIO 3 – NEARMAN CREEK 1 CARBON CAPTURE AND
SEQUESTRATION

Similar to Scenario 2, Scenario 3 was created to evaluate

possible BPU responses to the new EPA GHG Standards.

Under this scenario, Nearman Creek 1 was retrofitted to

operate with a 90% effective carbon capture and

sequestration (“CCS”) system starting in 2032. This would

allow the plant to continue to operate throughout the

remainder of the planning period with no enforced

retirement date. All other inputs and assumptions from the

Base Case were left unchanged.

3.4 SCENARIO 4 – NEARMAN CREEK 1 NOX CONTROLS
Under Scenario 4, enhanced NOx controls at Nearman Creek 1 were assumed to be implemented to

address the Cross-State Air Pollution Rule (“CSAPR”) Good Neighbor Plan (“GNP”). Under this scenario,

Nearman Creek 1 was required to operate during ozone

season with a NOx emissions rate of 0.058 lb/MMBtu and at

a rate of 0.155 lb/MMBtu for the remainder of the year. All

other inputs and assumptions from the Base Case were left

unchanged.

Scenario 2 -
Co-Firing of Natural Gas at
Nearman Creek 1

Base Case with one modification:

Nearman Creek 1 begins co-firing
with 40% natural gas on January
1, 2030 and permanently cease
operations before January 1,
2039.

Scenario 3
Nearman Creek 1 Carbon
Capture and Storage

 Base Case with one modification:

 Nearman Creek 1 implements
carbon capture and
sequestration on January 1,
2032.

Scenario 4
Nearman Creek 1 NOx
Controls

 Base Case with one modification:

 Enhanced NOx controls at
Nearman Creek 1 starting in
2025 to meet the requirements
of the Cross-State Air Pollution
Rule Good Neighbor Plan.
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3.5 SCENARIO 5 - HIGH FUEL PRICES SENSITIVITY
Scenario 5 examines the impact of higher fuel and market

energy prices. For this scenario, the prices of coal, oil, and

natural gas were modified with a year-over-year price

increase that was 10% higher as compared to the Base Case.

An associated adjustment to the SPP market prices was

included as well. All other inputs and assumptions from the

Base Case were left unchanged.

3.6 SCENARIO 6 - LOW FUEL PRICES SENSITIVITY
Scenario 6 examines the impact of lower fuel and market

energy prices. The prices of coal, oil, and natural gas were

modified to assumes a year-over-year price increase that

was 10% lower as compared to the Base Case. An associated

adjustment to the SPP market prices was included as well.

All other inputs and assumptions from the Base Case were

left unchanged.

3.7 SCENARIO 7 – HIGH LOAD GROWTH SENSITIVITY
Scenario 7 includes higher load growth rates than assumed

in the Base Case. In the Base Case, load growth is projected

to be small. This sensitivity case examines the impact from

higher than expected load growth. For this scenario, the

forecasted year-over-year load growth is assumed to be 50%

higher than the Base Case forecast.

Scenario 5
High Fuel Price Sensitivity

Sensitivity case to examine the
impact of higher fuel and market
energy prices.

Scenario 6
Low Fuel Price Sensitivity

Sensitivity case to examine the
impact of lower fuel and market
energy prices.

Scenario 7
High Load Growth
Sensitivity

Sensitivity case to examine the
impact of high load growth.
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3.8 SCENARIO 8 – HIGH RESERVE REQUIREMENT SENSITIVITY
Scenario 8 evaluates the impact of higher reserve margin

requirements than were assumed in the Base Case. The 15%

planning reserve margin requirement from the Base Case

will be assumed to continue from 2024 through 2030. For

this scenario, the reserve margin increases to 18% in 2031.

Then, in 2037, the planning reserve margin increases again

to a maximum of 20% where it remains until the end of the

planning period in 2043. All other inputs and assumptions

from the Base Case were left unchanged.

3.9 SCENARIO 9 – NET ZERO SENSITIVITY
Scenario 9 is focused on achieving a “net zero” portfolio

by 2040. For this scenario, a net zero generating portfolio

is one in which the total amount of zero carbon energy

being generated over the course of a year is greater than

or equal to the total annual load from customers.

Within this scenario, the total annual load is being offset

on an annual basis by an equivalent amount of zero

carbon energy. However, hourly capacity and energy

requirements can be met by conventional resources

(such as coal, oil, or natural gas-fired power plants) to

support operational needs. All other inputs and assumptions from the Base Case were left unchanged.

3.10 SCENARIO 10 – 2028 COMBUSTION TURBINES
Scenario 10 forces the model to deactivate Quindaro CT2

and CT3 in 2028 and then assess the impact of the

replacement capacity necessary to replace the firm

capacity of that deactivated generation. All other inputs

and assumptions from the Base Case were left

unchanged.

4 Portfolio Development
The development of the 2024 IRP relied on the PLEXOS model to develop optimized portfolios for BPU
under a range of possible scenarios. PLEXOS is a production cost and capacity expansion optimization

Scenario 8
High Reserve Margin
Sensitivity

Increases the constant 15%

planning reserve margin (“PRM”)

assumed for the Base Case.

Scenario 9
Net Zero Target

Simulates a “Net Zero Carbon” option

in which non-carbon emitting

generation will be equal to BPU’s

native load by 2040.

Scenario 10
2028 Quindaro CT2 & CT3
Deactivation

Forced deactivation of Quindaro CT2

and CT3 by 2028.
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tool that simulates the operations of utility generation using hourly demand and individual resource
operating characteristics in a chronological dispatch algorithm and uses projected market economics to
determine the optimal long-term resource portfolio under varying future conditions including: fuel
prices, available generation technologies, environmental constraints, and future demand forecasts.

PLEXOS’s optimization process identifies the set of future resources that most economically meets the
identified requirements given the defined constraints.

4.1 FUTURE RESOURCE OPTIONS
As a part of the capacity expansion modeling, future needs will be met either through purchased
capacity in the form of bi-lateral transactions with other market participants, or through the addition of
new generating resources. Within the PLEXOS model, a set of options were selected to represent
reasonable options that BPU might consider for future expansion. Unproven or speculative new
generation technologies were not considered as viable expansion options at this time. Also,
consideration was given to picking options that were suitable for the BPU region and for the SPP market
as a whole.

4.1.1 Thermal Resource Expansion Options

Given current trends in environmental regulations, power plants that burn coal or oil as their primary
fuel source were not considered as viable options for future expansion at BPU at this time. However, as
the owners and operators of power plants at the Quindaro and Nearman Creek sites, BPU would be able
to use its existing properties and connections to pipelines to construct new natural gas-fired power
plants within its service territory to serve its customers. Alternately, BPU could contract with other
market participants to buy energy from or co-own thermal assets within the larger footprint of the SPP
market.

The modeled options for natural gas-fired generation in this IRP consisted of the units listed in Table 4-1.

Table 4-1 Natural Gas-Fired New Resource Options

Resource Type
Capacity

[MW]

1x0 LM6000 PF+ 54.8

1x1 LM6000 PF+ DF 93.3

2x1 LM6000 PF+ DF 189

3x1 LM6000 PF+ DF 284.1

Simple Cycle Combustion Turbine 237

Percentage of New Combined Cycle Facility 50

1x0 RICE 18.17

The LM6000 units are based on an aeroderivative gas turbine from GE in both simple cycle configuration
(1x0) and in multiple combined cycle configurations (1x1, 1x2, etc.). In its combined cycle configuration,
the heat from the exhaust of a gas turbine is captured and is used to make steam to power a separate
steam turbine. This allowed the combined unit operations to use fuel more efficiently and to produce



Kansas City Board of Public Utilities | 2024 INTEGRATED RESOURCE PLAN

BLACK & VEATCH 4-24

additional energy. The LM6000 options had maximum capacities ranging from around 55 MW up to
more than 284 MW.

In addition to the LM6000 units modeled, two other gas turbine options were considered. The first was
another simple cycle combustion turbine with a capacity significantly larger than a single LM6000 unit.
The second was based on the partial ownership that BPU already has at the Dogwood Energy Facility.
The resource titled, “Percentage of New Combined Cycle Facility,” was created to represent the
possibility of entering into a similar agreement with a new combined cycle facility within SPP. In that
option, BPU was modeled as being able to add additional the additional capacity and energy from a
portion of such a facility and could be purchased in 50 MW capacity increments.

The final natural gas-fired generation option considered as an expansion candidate was a reciprocating
internal combustion engine (“RICE”) with an individual unit capacity of slightly more than 18 MW. These
smaller units can be built in groups to meet larger capacity needs if needed.

4.1.2 Renewable Energy and Energy Storage Options

BPU’s future energy and capacity needs could also be met with contributions from renewable energy
and/or energy storage facilities. The options considered for this IRP are listed in Table 4-2.

Table 4-2 Renewable Energy and Energy Storage Options

Resource Type
Capacity

[MW]

Biomass 5

Solar Farm with Production Tax Credits (PTCs) 25

Solar Farm with Investment Tax Credits (ITCs) 25

Wind Farm 25

Battery Storage (4-hr) 25

The biomass generation option represents a facility similar to the one in the existing contract with Oak
Grove Power Producers where methane that is produced at a landfill is burned to generate electricity.
By their nature, such facilities are generally small and cannot be used for large amounts of generation or
capacity. For that reason, the total build-out of biomass capacity in the model was limited.

Currently, SPP has limited amounts of solar generating capacity, but it is anticipated that it will become
an important part of capacity expansion for many load serving entities within the market in the years to
come. Within the PLEXOS model, two options for building solar farms are provided. These options
represent the same type of physical installation of photovoltaic solar panels, but account for the effects
of either production tax credits (“PTCs”) or investment tax credits (“ITCs”). Solar resources can be built
within the model in increments of 25 MW with no upper limit on the total amount of solar capacity that
can be added.

Wind resources are already an important part of the BPU portfolio in form of the Smoky Hills, Cimarron
Bend, and Alexander wind contracts. Like with the solar resources, the PLEXOS model allows additional
wind capacity to be added in 25 MW increments with no upper limit on total wind capacity.
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As the contributions from renewable energy increase, both across the nation and in the SPP market
specifically, the need for energy storage resources is expected to grow. Energy storage, in the form of
utility-scale battery energy storage systems (“BESS”) are not generators in the traditional sense, in that
they do not produce any energy of their own. Instead, BESS facilities can be used to store energy during
times of surplus and low prices and then discharge that energy during times of need and high prices.
Energy storage can be an excellent complement to the intermittent generation from solar and wind
energy. Within this IRP, energy storage was included in the PLEXOS model in the form of a 4-hour
lithium-based battery system that could be built in 25 MW increments. In this context a 25 MW, 4-hour
battery means that the facility could provide an output 25 MW for a total of 4 hours before its energy
was exhausted and it would have to be recharged.

4.1.3 Purchased Capacity

Firm capacity needs can be met within SPP using bi-lateral contracts with other market participants that
have excess firm capacity elsewhere in the market. When small amounts of firm capacity are needed,
BPU can choose to enter into such an agreement to purchase the rights to that firm capacity for a set
period at an agreed upon price. It is anticipated that in the near- to medium-term, the amount of firm
capacity available to purchases in the SPP markets will likely decrease and, as a result, prices will
increase. It is not desirable to become over-reliant on purchased capacity instead of maintaining firm
capacity through long-term purchased power agreements or through the construction of utility-owned
generating resources. However, purchased capacity can be a valuable option to dealing with small
capacity needs.

For all scenarios within this IRP, purchased capacity is included as an option for meeting firm capacity
needs. However, the PLEXOS model is configured to only be able to allow a maximum of 20 MW of
capacity purchases to be made in any one year. Within the model, purchased capacity must first be
bought in a single 10 MW block. Purchased capacity needs above 10 MW can then be bought in single
MW increments. This means that if only 5 MW of purchased capacity were needed, 10 MW will have to
be bought, while if 13 MW of purchased capacity were needed, exactly 13 MW could be bought. This
was done to try to account for the realities of the purchased capacity market and the limited options for
contracts of very small amounts of firm capacity.

During the modeling process it was found that the use of short term purchased capacity contracts in the
near- to medium-term was of similar cost to procuring limited amounts of long term (30-year) solar
capacity. After this observation was made, it was decided to give preference in the model to the use of
purchased capacity in the early years of the planning period to capture BPU’s desire to maintain the
greatest amount of flexibility when considering programs such as the Green Energy Rider, the possibility
of new community solar projects, and energy savings from demand side management programs.
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Table 4-3 Purchased Capacity Prices

Assumed Purchase Capacity
Prices

Year 2024$/kW-month

2024 $7.00

2025 $7.17

2026 $7.35

2027 $7.52

2028 $7.71

2029 $7.90

2030 $8.09

2031 $8.29

2032 $8.49

2033 $8.70

2034 $8.91

2035 $9.12

2036 $9.35

2037 $9.58

2038 $9.81

2039 $10.05

2040 $10.29

2041 $10.54

2042 $10.80

2043 $11.06

5 Total Supply Cost Evaluation
For each scenario evaluated in this IRP, a PLEXOS capacity expansion model was created and run to
generate a 20-year simulation of the BPU generation portfolio. These models were used to generate
capacity expansion plans along with the relative costs associated with each scenario. The different types
and quantities of new generation selected in the different scenarios and the relative costs of different
expansion options can be used to help inform future strategic planning decisions.

5.1 SCENARIO 1 – BASE CASE

5.1.1 Assumptions

Scenario 1, or the “Base Case,” represents a future at BPU that maintains the status quo. The existing
thermal power plants in the BPU portfolio are assumed to continue operating without changes to their
fuel types or emissions controls while still requiring ongoing capital investments to continue running
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reliably. The additional capital costs from the most recent “Life Assessment Report” for the Nearman
Creek and Quindaro Power Stations were included in the PLEXOS model as additional fixed operations
and maintenance costs. Except for the SWPA and WAPA hydro contracts, the existing renewable energy
contracts are assumed to expire at the end of their existing terms. The SWPA and WAPA hydro contracts
are assumed to continue through the end of the IRP planning period.

As shown in Table 2-16, the firm capacity of the existing thermal units decreases starting in 2026. This
was done to account for a change in the way that firm capacity will be calculated by SPP for all market
participants and not just for BPU. This adjustment in firm capacity calculation in 2026 is included in
every IRP scenario and not just in the Base Case.

The Base Case, along with every other scenario in this IRP, is modeled in such a way as to allow any or all
of the existing thermal power plants to be retired at any point after 2028. If economic conditions
warrant the retirement of an existing power plant, the model can retire that unit and replace it with new
generation assets.

5.1.2 Capacity Expansion Planning Results

The capacity expansion planning results from the Base Case found that under status quo conditions, only
limited amounts of firm capacity would be needed in the near- to medium term. The 20 MWs of
available purchased capacity within the model were sufficient to meet BPU’s firm capacity needs
through the end of 2037. However, starting in 2038, due to the anticipated loss of the firm capacity from
the expiration of the Cimarron Bend wind contract, the need for new generating resources results in
solar capacity being added to the BPU portfolio. Combined with the continued contributions from small
amounts of purchased capacity, a total of 75 MW of solar energy capacity was used to meet BPU’s long-
term firm capacity needs through the end of the planning period in 2043. None of BPU’s existing power
plants were retired in the Base Case scenario.
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Figure 5-1 Scenario 1 Capacity Expansion Results

5.2 SCENARIO 2 – CO-FIRING OF NATURAL GAS AT NEARMAN CREEK 1

5.2.1 Assumptions

In response to the new carbon emission rules that were finalized by the EPA in April 2024, multiple
options exist at Nearman Creek 1 that would allow the coal-fired power plant to continue operating past
2032 and remain in compliance with CO2 emissions reduction requirements. The first option would be
to modify Nearman Creek 1 to burn natural gas in addition to coal. By modifying the plant to operate
with a mixture of 40% natural gas and 60% coal (on a heat input basis) by 2030, Nearman Creek 1 would
be allowed to operate until the end of 2038.

For Scenario 2, the Base Case model was modified to simulate just such a conversion at Nearman Creek
1. Starting in 2030 and running through the end of 2038, Nearman Creek 1’s operating characteristics
were changed to force it run on the prescribed natural gas/coal fuel mixture. All other inputs and
assumptions from the Base Case were left unchanged.

5.2.2 Capacity Expansion Planning Results

Similar to the Base Case, all near- to medium-term firm capacity needs in Scenario 2 were met through
the use of limited amounts of purchased capacity. Again, like the Base Case, solar farms were added
starting in 2038 and a total of 75 MW of solar capacity was added by the end of the planning period.
However, unlike the Base Case, the forced retirement of Nearman Creek 1 at the end of 2038
necessitated the addition of a significant amount of firm capacity in 2039. This was accomplished with
the modeled construction of a 237 MW natural gas-fired simple cycle combustion turbine. Besides the
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forced retirement of Nearman Creek 1, no other power plant retirements were a part of the results for
Scenario 2.

The new combustion turbine unit would not require any additional carbon emission reduction features
beyond the use of a highly efficient design with best operating and maintenance practices. This is
because, based on the model results, it would be classified as an “intermediate load” unit with a
capacity factor of between 20% and 40%. Currently, the EPA has not finalized additional requirements
for future carbon emissions reductions at such a power plant.

Figure 5-2 Scenario 2 Capacity Expansion Results
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Figure 5-3 Scenario 2 Nearman Creek 1 Annual Generation Results

5.3 SCENARIO 3 – NEARMAN CREEK 1 CARBON CAPTURE AND
SEQUESTRATION

5.3.1 Assumptions

Similar to Scenario 2, Scenario 3 was created to evaluate possible BPU responses to the carbon pollution
rules finalized by the EPA in April 2024. Under those rules, if Nearman Creek 1 was retrofitted to operate
with a 90% effective carbon capture and sequestration system by no later than 2032, it would be
allowed to continue operating throughout the rest of the planning period with no enforced retirement
date.

Retrofitting an existing coal-fired power plant to operate with CCS can be a financial and technological
challenge. Beside the increased operating costs inherent to CCS systems, the large power requirements
to run the new equipment would decrease the net generating capacity at a retrofitting unit, effectively
decreasing its overall efficiency. Additionally, the carbon that is captured by a CCS system must also be
transported off-site for permanent disposal via pipeline. At this time, no such pipeline exists near the
Nearman Creek 1 power plant site. For the purposes of modeling, it was assumed that a third-party
would construct the necessary pipeline to allow for CO2 sequestration at a remote site. The cost of such
a pipeline was not specifically estimated for this project, but it could range up into the tens or hundreds
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of millions of dollars depending on its length and chosen construction path. Similarly, within the scope
of this IRP no detailed evaluation of the capital costs for a potential CCS retrofit at Nearman Creek 1 was
performed. A high-level estimate based on industry average values would place the cost of installing a
CCS system at Nearman Creek 1 at approximately $700,000,000.

The 2022 Inflation Reduction Act contains provisions for tax credits related to CCS. The current law
allows for a maximum tax credit of $85/tonne of CO2 that was successfully captured at a power plant
and delivered for geologic sequestration. While this tax credit is substantial given the amount of CO2
that could be captured at a facility similar to Nearman Creek 1, it was estimated that it would not be
sufficient to totally offset the costs of capturing, transporting, and permanently storing that carbon. The
increased operating costs associated with a hypothetical CCS system at Nearman Creek 1, coupled with
a decreased operating efficiency would likely cause difficulty in maintaining competitive bids within the
SPP market and a decreased annual capacity factor.

5.3.2 Capacity Expansion Planning Results

The results of the PLEXOS modeling for Scenario 3 are shown below. Starting in 2032, 125 MW of solar
capacity is added to the BPU portfolio. This is needed to offset the loss of firm capacity at Nearman
Creek 1 associated with the decreased net output due to the power demand from the CCS system. In
2038, additional solar capacity similar to that found in the Base Case is added to offset the firm capacity
loss from the expiration of renewable energy contracts. A total of 200 MW of solar capacity is built in
this scenario. The results of Scenario 3 do not include the retirement of any of BPU’s currently existing
thermal power plants.

Figure 5-4 Scenario 3 Capacity Expansion Results
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Also of note for this scenario was the observation that within the model, the cost of operating its new
CCS system caused dramatic reductions in the annual capacity factor at Nearman Creek 1. In the years
leading up to the retrofit within the model, the plant had a forecasted annual capacity factor of
approximately 40%. After the retrofit, the annual capacity factor dropped to an average of less than 1%.
This low level of dispatch within the market combined with the other high costs and uncertainty of
carbon transportation and disposal options call into question the suitability of Nearman Creek 1 for
future CCS retrofits.

Figure 5-5 Scenario 3 Nearman Creek 1 Annual Generation Results

5.4 SCENARIO 4 – NEARMAN CREEK 1 NOX CONTROLS

5.4.1 Assumptions

Beyond the carbon pollution considerations that were the basis for Scenarios 2 and 3, consideration was
also given to the impact from the potential tightening of particulate pollution regulations.

Within the PLEXOS model for Scenario 4, Nearman Creek 1 was operated with more stringent NOx
controls than were accounted for in the Base Case. Starting in 2025, during “Ozone Season” (in the
months of May – September), a NOx removal rate of 73% over the Base Case was modeled. Throughout
the rest of the year (in the months of October – April), a removal rate of 27% was used. The costs
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associated with the enhanced NOx removal were also included in the model and were incorporated into
the overall cost to run Nearman Creek 1.

5.4.2 Capacity Expansion Planning Results

The capacity expansion plan for Scenario 4 was found to be identical to that calculated for the Base
Case. This is an expected result since Nearman Creek 1 continued to operate and contribute an identical
amount of firm capacity for BPU’s portfolio. Purchased capacity was sufficient to cover firm capacity
needs in the near- to medium-term with a total of 75 MW of solar capacity being added starting in 2038.
Also, as in the Base Case, no retirements of any currently operating BPU power plants are forecasted
based on the results for Scenario 4.

Figure 5-6 Scenario 4 Capacity Expansion Results

The costs attributable to the additional NOx removal in Scenario 4 were calculated to be an average of
$1.3 million per year. These additional costs resulted in Nearman Creek 1 operating with a slightly
reduced capacity factor. During the planning period, following the modeled implementation of the
enhanced NOx controls, the Nearman Creek 1 power plant was calculated to have, on average, an
annual capacity factor approximately 4.4% lower than was calculated in the Base Case. These results are
presented in Figure 5-7 below.
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Figure 5-7 Scenario 4 Nearman Creek 1 Annual Generation Results

5.5 SCENARIO 5 – HIGH FUEL PRICES SENSITIVITY

5.5.1 Assumptions

Within Scenario 5, the PLEXOS model was rerun to evaluate a possible future in which fuel prices and
market energy prices were higher than what were used in the Base Case. The prices of coal, oil, and
natural gas were adjusted by assuming a year-over-year price increase of 10% as compared to the Base
Case. Since the Scenario 5 fuel price increases were assumed to be a market-wide impact, rather than
just a change to the costs borne by BPU, the price of energy in the SPP market as a whole was also
adjusted. Even with the widespread growth of wind resources within SPP, the marginal cost of energy is
still largely set by fossil-fuel based resources. Higher fuel prices directly impact the cost to operate those
power plants and make the energy produced by the fossil-fuel based resources more expensive.

5.5.2 Capacity Expansion Planning Results

No changes were observed in Scenario 5’s capacity expansion planning as compared to the Base Case
and no retirements of existing power plants were determined to be economically viable. The near- to
medium-term needs for firm capacity were met with capacity purchases until 2038. In 2038, the loss of
the firm capacity from the expiration of renewable energy contracts created a firm capacity deficit that
was greater than the assumed 20 MW purchased capacity limit. As a result, new solar generation
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resources were determined by the model to be the lowest cost option to fill the firm capacity need. A
total of 75 MW of solar energy capacity in combination with limited amounts of purchased capacity was
sufficient to meet BPU’s firm capacity needs through 2043.

Figure 5-8 Scenario 5 Capacity Expansion Results

5.6 SCENARIO 6 – LOW FUEL PRICES SENSITIVITY

5.6.1 Assumptions

As a complement to Scenario 5 which assumed fuel and market prices were higher than those assumed
in the Base Case, Scenario 6 was created to evaluate conditions in which fuel and market prices were
lower than in the Base Case. Using similar methods as those employed in Scenario 5, fuel prices were
adjusted by assuming a year-over-year price decrease of 10% as compared with the Base Case. Likewise,
the SPP market prices were also changed to reflect the market-wide impacts of lower fuel costs.

5.6.2 Capacity Expansion Planning Results

The capacity expansion planning results from Scenario 6 were found to be the same as in Scenario 5 and
the Base Case. Just like in Scenario 5, Scenario 6’s results did not include the need for the economic
retirement of any existing BPU power plants. Capacity purchases were sufficient to meet firm capacity
needs until 2038. Starting in 2038, the firm capacity needs exceeded the 20 MW limit imposed on
capacity purchases and so new generating resources were added to the BPU portfolio. A total of 75 MW
of solar capacity was added and was, in combination with continued capacity purchases, able to meet all
firm capacity obligations through 2043.
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Figure 5-9 Scenario 6 Capacity Expansion Results

5.7 SCENARIO 7 – HIGH LOAD GROWTH SENSITIVITY

5.7.1 Assumptions

Under Scenario 7, changes were made regarding the future growth of BPU customer load. In the Base
Case, load growth is assumed to be positive, but relatively small over the next twenty years. Scenario 7
examines the possible impacts from a future in which load growth accelerates. Such increased load
growth could come from a more rapid electrification of loads that have been traditionally served by
fuels such as oil, gasoline, and natural gas. Increased load growth could also come from the addition of
new large commercial or industrial customers being served by BPU. For Scenario 7, the annual load
growth rates were assumed to be 50% higher than the forecast used for the Base Case.

5.7.2 Capacity Expansion Planning Results

Firm capacity requirements are calculated as a percentage of peak load. The increased load growth
assumptions Scenario 7 result in a firm capacity requirement that grows faster than in the Base Case. As
in the Base Case, firm capacity needs are met in the near- to medium term with capacity purchases only.
Starting in 2033, more purchased capacity is added as compared to the Base Case. The 20 MW limit on
purchased capacity remains adequate to satisfy needs until 2038. A total of 75 MW of solar capacity is
added starting in 2038 with increasing amounts of purchased capacity needed in each following year. No
economic or forced retirements of BPU power plants were a part of the results for Scenario 7.
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Figure 5-10 Scenario 7 Capacity Expansion Results

5.8 SCENARIO 8 – HIGH RESERVE REQUIREMENT SENSITIVITY

5.8.1 Assumptions

Scenario 8 considered a future in which the SPP planning reserve margin increases during the planning
period. In all other scenarios, the planning reserve margin requirement is assumed to be constant and
equal to BPU’s annual peak load plus an additional 15%. For Scenario 8, that requirement was changed
to increase from the Base Case value of 15% in 2024 up to 18% in 2031, and 20% in 2037.
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Figure 5-11 Scenario 8 Planning Reserve Requirement (PRM)

Changes in the SPP planning reserve margin have been made in recent years, with the current 15%
requirement only coming into effect during the summer of 2023. That increase was driven by challenges
to market reliability such as the retirement of thermal power plants, the effects of extreme weather
events, and the expansion of intermittent renewable generation.

Following the completion of the modeling for this IRP, SPP announced new changes to its planning
reserve margin requirements.2 Starting in 2026, a summer planning reserve margin of 16% will be used
and a new winter planning reserve margin will be set at 36%. The one percent increase over the current
summer planning reserve margin requirement is relatively small and does not invalidate the overall
results and conclusions from these IRP analyses. Given the forecast peak load used in this IRP, a 1%
increase in firm capacity requirement is equivalent to approximately 5 MW. These changes to SPP’s
planning reserve margin requirements demonstrate the importance of evaluating the effects of
additional future planning reserve margin increases like those assumed in Scenario 8.

2 https://www.spp.org/news-list/spp-board-approves-new-planning-reserve-margins-to-protect-against-high-
winter-summer-use/

10%

15%

20%

25%

P
la

n
n

in
g

R
e

se
rv

e
R

e
q

u
ir

e
m

e
n

t
(%

)
Scenario 8: High Reserve Requirement Sensitivity

Planning Reserve Requirement (RPM)

Base Case PRM Requirement Scenario 8 PRM Requirement



Kansas City Board of Public Utilities | 2024 INTEGRATED RESOURCE PLAN

BLACK & VEATCH 5-39

5.8.2 Capacity Expansion Planning Results

The higher planning reserve margins contemplated in Scenario 8 drove the need for new generation
resources from the year 2038 in the Base Case to as soon as 2032. It was in that year that the 20 MW
limit on purchased capacity was exceeded and firm capacity from new resources was needed. 25 MW of
solar capacity was added in 2032 with additional capacity added in 2037, 2038, and 2041 to reach a total
solar generating capacity of 125 MW. Limited amounts of purchased capacity were also continued to be
used to fulfill the need for small amounts of firm capacity throughout the planning period. None of the
existing power plants in BPU’s portfolio were retired in the capacity expansion model results for
Scenario 8.

Figure 5-12 Scenario 8 Capacity Expansion Results

5.9 SCENARIO 9 – NET ZERO BY 2040

5.9.1 Assumptions

Unlike the other scenarios being evaluated in this IRP, Scenario 9 is not primarily constrained by meeting
the SPP planning reserve margin requirements. Instead, Scenario 9 is focused on achieving a “net zero”
portfolio by 2040. In this context, a net zero generating portfolio is one in which the total amount of
zero carbon energy being generated over the course of a year is greater than or equal to the total
annual load from customers. This means that while the total annual load is being offset on an annual
basis by an equivalent amount of zero carbon energy, in any given hour, carbon producing resources
(such as coal, oil, or natural gas-fired power plants) can still be operated to meet customer needs. Like in
all other scenarios, the PLEXOS capacity expansion model can choose to retire existing resources if
economic conditions warrant it. However, in Scenario 9, no retirements of existing resources were
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manually “forced” to occur outside of the expiration of some of the purchased power agreements that
are already reflected in the Base Case.

Qualifying sources of zero carbon energy that were included in the net zero calculation within the
PLEXOS model included both new and existing generation from wind, solar, biomass, and hydroelectric
facilities. All other assumptions were the same as those used in the Base Case.

While Scenario 9 does not represent current BPU policies or goals concerning the use of renewable
energy, it serves as an important look at the magnitude of the investments that may be required in the
future to achieve similar results.

5.9.2 Capacity Expansion Planning Results

Beginning in 2031, solar capacity is added to the BPU portfolio resulting in a total of 250 MW being
added by 2032. Beginning in 2036, significant amounts of solar are added each year, until 2040, when a
total of 1,150 MW of solar capacity has been added. By the end of the planning period in 2043, 1,175
MW of solar capacity was added. The addition of such a large amount of solar capacity allowed for the
economic retirement of Quindaro CT2 and Quindaro CT3 in 2031 and Nearman Creek 1 in 2038 while
still meeting all firm capacity requirements.

Figure 5-13 Scenario 9 Capacity Expansion Results

It is important to reflect on the nature of the PLEXOS model’s outputs. No constraints were placed on
the total amount of energy being generated by any one particular technology. The current BPU
generating portfolio is a diverse mixture of different types of power plants with different fuel types for
its thermal power plants combined with different forms of renewable energy. The results of Scenario 9
show a heavy dependance on solar energy to achieve the net zero goal. If a net zero goal is implemented
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by BPU, it would be recommended that BPU consider a more diverse set of renewable resource options
to increase system reliability and decrease risk.

Another consideration relevant to the installation of large amounts of solar energy is land use. Within
the PLEXOS model, solar capacity can be built in 25 MW increments. Each one of those 25 MW
increments would require approximately 175 acres of land to be built. BPU does not currently possess
enough free land to build the required amounts of solar energy locally. As a result, any large solar
installations would likely have to be installed elsewhere in the SPP market footprint and arrangements
for adequate transmission resources would have to be made. It is important to understand that the
results of the capacity expansion model do not include the additional transmission system costs that
would be associated with transporting that solar energy back to BPU. Depending on the sites chosen for
new solar capacity, there could also be additional costs related to upgrades on the transmission system
to ensure that reliability standards are maintained. While these transmission costs are not considered in
the results for this IRP analysis, they are factors that should be considered during any detailed follow up
analysis to support the decisions on new capacity additions to the BPU portfolio.

The large amounts of solar capacity contemplated in Scenario 9 would also be affected by the future
capacity expansion plans of other market participants in SPP. As more solar capacity is added to the SPP
market, it is expected that that effective load carrying capacity (“ELCC”) for solar resources will
decrease. This trend is already account for within the PLEXOS model by using solar ELCC values that
decrease over time. However, if buildouts of solar capacity are faster than expected, it could cause that
trend to accelerate. The result of a decreased ELCC value would be an increase in the cost per MW of
firm capacity from solar energy. That change could affect decisions about future capacity expansion
plans.

It is noted that within the scope of this IRP, no dispatchable zero carbon options were considered as
capacity expansion candidates. In the future, as technology develops and new resource options become
available within the market, BPU may want to consider the availability of zero- or low-carbon options
such as hydrogen-fired combustion turbines, natural gas-fired units with integrated carbon capture and
sequestration, or even contributions from contracts with small modular nuclear reactors. While all of
these technologies are currently either under design or testing, none of them are yet in widespread use
within energy markets.

5.10 SCENARIO 10 – 2028 COMBUSTION TURBINES

5.10.1 Assumptions

Scenario 10 was used to evaluate the impact on capacity expansion planning from an early retirement of

the Quindaro 2 and Quindaro 3 oil-fired combustion turbines in 2028. Within the PLEXOS model, those

two existing power plants were manually “forced” to retire at the beginning of 2028. All other inputs

and assumptions were the same as those used in the Base Case.

5.10.2 Capacity Expansion Planning Results

The early retirements of the Quindaro combustion turbines creates a shortfall in firm capacity that is

greater than can be met with the 20 MW of purchased capacity that is assumed to be available within

the model. Together, the two Quindaro units are modeled to have a total of 83.8 MW of firm capacity.
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As a result, 125 MW of solar capacity is added in 2028. With an assumed ELCC value of 60% in 2028, this

125 MW of installed solar capacity represents 75 MW of firm capacity that can be used to meet BPU’s

planning reserve margin requirements. Purchased capacity is used to make up the remainder of the firm

capacity shortfall. Another 25 MW of solar capacity is added in 2032 and an additional 75 MW added in

2038. At the end of the planning period, 225 MW of solar capacity has been added to the BPU portfolio.

The forced retirements of the two Quindaro combustion turbines in 2028 are the only existing power

plant retirements in the expansion plan results for Scenario 10.

Figure 5-14 Scenario 10 Capacity Expansion Results

5.11 TOTAL SUPPLY COST BY SCENARIO
The cumulative present worth costs were calculated for the capacity expansion planning results

described above for each scenario. The cost to build, operate, and maintain each scenario’s portfolio

during the twenty-year planning period was determined and combined with the projected costs and

revenues that were generated by buying and selling energy in the modeled SPP market. A total net

present value cost in 2024 dollars was calculated for each scenario.

The cumulative present worth costs for each scenario are summarized in Table 5-1 and are assigned a

ranking (low to high). Additional commentary regarding the cost results is also provided below.
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Table 5-1 Cumulative Present Worth Costs

Scenario
Cost

(2024$)
Rank

Scenario 1 Base Case $978,200,080 5

Scenario 2 Co-Firing Natural Gas at Nearman Creek 1 $1,009,371,992 9

Scenario 3 Nearman Creek 1 Carbon Capture and Sequestration $1,232,292,216 10

Scenario 4 Nearman Creek 1 NOx Controls $982,908,377 6

Scenario 5 High Fuel Prices Sensitivity $1,002,109,754 8

Scenario 6 Low Fuel Prices Sensitivity $959,647,405 3

Scenario 7 High Load Growth Sensitivity $994,773,352 7

Scenario 8 High Reserve Requirement Sensitivity $975,339,672 4

Scenario 9 Net Zero by 2040 $918,887,719 1

Scenario 10 2028 Combustion Turbines $937,561,310 2

The scenario with the lowest costs calculated in this IRP was Scenario 9, the Net Zero by 2040 case. The

relative low cost can be attributed to the very aggressive buildout within the model of solar resources

and the resulting revenues generated by selling that solar energy back into the SPP market. The

calculated market revenues for Scenario 9 are based on the market prices that are inputs into the

capacity expansion model. In a competitive energy market such as SPP, if opportunities for revenues

such as these are available in the future, other SPP market participants will likely choose to take

advantage of the higher prices and add similar resources to their portfolios. If additional load serving

entities in SPP also decide to implement a similar net zero policy and perform a similar analysis that

results in a more aggressive buildout of solar energy from other parties in addition to BPU, the market

prices would be expected to drop thereby reducing the revenues for each individual solar facility. This

type of market behavior was not fully captured in the capacity expansion model. Any future plans that

are dependent on building large amounts of generation and recovering costs through energy market

revenues have inherently higher amounts of risk than portfolios that seek to more closely balance

customer load and generation.

None of the scenarios evaluated in this IRP include the costs that will have to be incurred to secure the

transmission rights to transmit the energy from distant solar farms back to BPU or the costs of any

transmission upgrades that would be necessary to maintain system reliability. Those types of costs can

be very site and situation specific and are difficult to estimate, especially in a region such as SPP that

does not already have large amounts of solar capacity installed. Scenario 9 has the largest solar capacity

buildout and so it would be expected to incur more of those types of transmission costs than any of the

other IRP scenarios. This means that the total cost for Scenario 9 would be most impacted if those

additional transmission costs were added in and its rank as the lowest cost scenario could change.

Scenario 10, the case that contemplates the early retirement of the Quindaro combustion turbines is the

second lowest cost scenario. This lower cost is tied to the early retirement of the two Quindaro units

and their replacement in 2028 with 125 MW of solar capacity. That new solar capacity was calculated to
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generate much more energy during the course of the planning period than the Quindaro units would

have and as a result, reduced net market energy purchase costs and increased market sales revenues.

Again, just as in Scenario 9, it should be noted that future market revenues, especially from sources of

intermittent renewable energy, are uncertain. However, unlike Scenario 9 and its highly aggressive

buildout of new solar capacity equal to 1,175 MW, Scenario 10 includes a much more modest series of

solar additions totaling only 200 MW.

Scenarios 1, 4, 5, 6, 7, and 8 all have similar capacity expansion planning results and so it is expected

that all of these scenarios have similar costs. Differences in the exact timing of resource buildouts along

with individual scenario’s assumptions about fuel prices and the market prices for energy are largely

responsible for these relatively small differences.

The second highest cost scenario considered was Scenario 2 which examined the possibility of

retrofitting Nearman Creek 1 to burn a combination of coal and natural gas starting in 2030. The cost of

the retrofit was estimated to be fairly modest, but the scenario also included the forced retirement of

Nearman Creek 1 at the end of 2038 and its replacement with a new 237 MW natural gas-fired simple

cycle combustion turbine. The addition of that large new unit in 2039 is a significant driver of the total

costs for Scenario 2.

As expected, the highest cost option examined was Scenario 3. The very high capital cost of installing a

carbon capture system at Nearman Creek 1 combined with the lack of generation at that power plant

following the retrofit and the large amount of necessary market energy purchases to make up for that

lost generation all contribute to the high overall cost. As discussed previously in Section 5.3, the results

of this IRP analysis along with the current uncertainties surrounding the availability of the necessary CO2

transportation and storage infrastructure, indicate that Nearman Creek 1 is not likely to be a good

candidate for upgrading to use carbon capture and sequestration.

6 Action Plan and Future Initiatives
This IRP is intended to act as a comprehensive decision support tool and road map for BPU’s objective of

providing reliable and least-cost electric service to all its customers while addressing the substantial risks

and uncertainties inherent in the electric utility business. Today’s utilities are facing greater challenges

than ever before with more challenges and opportunities on the horizon. The analyses and decisions

that come from the IRP planning process can make lasting advancements in the development of the

utility and in the services that it provides to its customers. As such, it is recommended that BPU continue

to constantly evaluate its options with respect to capacity and energy additions or modifications

considering the numerous changes ongoing within the electric utility industry.

6.1 ACTION PLAN
Each of the ten scenarios documented above represents a possible future that BPU could experience.

Because it is not possible to predict the future with perfect accuracy, the use of multiple planning

scenarios allows decision makers to identify future resource options or strategies that appear most

often. This results in increased confidence that near-term strategies will allow BPU to meet its

customer’s needs over a wide range of possible outcomes.
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As shown in Table 6-1, many of the IRP planning scenarios indicated that new generating capacity would

not be needed until as late as 2038. This general timeline indicates BPU is well situated in the near- to

medium-term to continue supplying reliable electricity to its customers with its existing resources.

Table 6-1 Year of Earliest New Generating Capacity Additions

Scenarios
Year of Earliest New
Generating Capacity

Additions

Scenario 1 - Base Case 2038

Scenario 2 - Co-firing of Natural Gas at Nearman Creek 1 2038

Scenario 3 - Nearman Creek 1 Carbon Capture and Sequestration 2032

Scenario 4 - Nearman Creek 1 NOx Controls 2038

Scenario 5 - High Fuel Prices Sensitivity 2038

Scenario 6 - Low Fuel Prices Sensitivity 2038

Scenario 7 - High Load Growth Sensitivity 2038

Scenario 8 - High Reserve Requirement Sensitivity 2032

Scenario 9 - Net Zero by 2040 2031

Scenario 10 - 2028 Combustion Turbines 2028

Based on the results of this 2024 IRP analysis, it is likely that BPU will be able to continue to meet all of

its energy and capacity obligations over the next five years through the continued use of its existing

generation resources and purchased power contracts. Prior to 2038, BPU’s firm capacity needs are

anticipated to remain small. However, it is recommended that BPU continue to evaluate opportunities in

the near-term related to new sources of energy and capacity. As shown in the results from the cost

analysis for Scenario 10 in Section 5.11, the construction, purchase, or acquisition of long-term contract

rights for new sources of renewable energy in the near-term could be advantageous in the long-term

management of total system costs. Such acquisitions could also reduce future needs for purchased

capacity in a market where firm capacity is forecasted to become more expensive and more difficult to

acquire in the years to come. Existing opportunities for managing the costs of new sources of renewable

energy could come from the Green Rider Program and/or the expansion of locally based community

solar facilities.

During the development of the IRP capacity expansion model, it was found that before 2038, the model

was sensitive to the assumptions about the cost and availability of purchased capacity. Small variations

in those assumptions could shift the date in which the model would choose to add new solar capacity.

This indicates that the cost difference between those options can be small. In such a circumstance,

purchased capacity could be used to preserve flexibility in future resource planning decisions with a cost

that would be similar to other capacity expansion options.

New conventional thermal generation did not appear appreciably in the results of this IRP, but as needs
for new energy generation and capacity develop, and the wider energy market continues to change, it is
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recommended that new and highly efficient natural gas-fired thermal power plants still be included as
possible options to meet some of BPU’s future needs. A well-balanced portfolio of generating resources,
such as the one currently possessed by BPU, contains a mixture of different power plant technologies
and fuel types.

It is also recommended that BPU continues to provide its customers with access to programs that help
them optimize their energy usage schedule and to incentivize the installation of new, more efficient
appliances. By reducing overall energy consumption and shifting demand away from peak times, BPU
can help defer the need for new generating resources while reducing costs for both its customers and
the utility.

6.1.1 Other Planning Considerations

As BPU continues to evaluate options for future new energy and capacity needs, several categories

stand out as the potential largest drivers affecting those decisions. Additional commentary for each is

provided below.

6.1.1.1 Environmental Regulations

The future of new environmental rules that could impact the operation and/or retirement of Nearman
Creek 1 is uncertain. Legal challenges to these regulations are likely to continue for years to come.
Additionally, possible changes to the political landscape at the federal level could have significant
impacts on how those regulations are defended in court and how any possible new environmental rules
are issued. It is important that BPU consider the possible impacts from the new EPA pollution standards
and if it wants to examine in more detail the possibility of retrofitting Nearman Creek 1 to reduce its
carbon emissions, action may need to be taken in the near-term. The deadlines for completing the
retrofits contemplated in the new carbon pollution rules are in 2030 for operating with the co-firing of
natural gas, and in 2032 for operating with carbon capture and sequestration equipment. Each of those
projects would require years of preparation and therefore, if desired, preliminary studies should be
started in the near-term.

6.1.1.2 Changes in Capacity Mix Within SPP

Over the next twenty years, the mix of generating resources within SPP may see significant changes. It is
anticipated that existing coal power plants will continue to be retired and renewable resources will
become a larger fraction of the total generation within the market. SPP is already rich with wind energy,
but the potential exists for large amounts of solar energy to be added as well. Energy storage facilities
may also become an increasingly important part of the SPP market to complement the increased use of
intermittent renewable generation. Any of these possible changes will impact the future costs and firm
capacity contributions from different energy resources. BPU will need to continue to monitor these
market-wide changes to ensure that its future decisions remain in line with market realities. The use of
the formal IRP planning process every five years ensures a fresh look at those market conditions while
on-going operations and participation in the SPP market will provide BPU the ability to monitor those
types of changes as they occur.

6.1.1.3 Wind Energy

Other considerations include the replacement of the energy being provided by the existing contracts
with the Smoky Hills, Alexander, and Cimarron Bend wind farms. Within SPP, it is forecast that wind
farms will continue to have lower ELCC values when compared with solar facilities, and as a result, will
have lower contributions to firm capacity on a per MW of installed capacity basis. However, by their
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nature, wind farms can generate electricity both during the day and at night and can be important
sources of energy to serve customer loads. Currently, BPU’s three wind farms provide energy generation
equal to more than 40% of BPU’s total annual load. Energy from long-term contracts can provide BPU
with a hedge against future market price volatility and help provide predictable energy costs for
customers.

6.1.1.4 Firm Capacity Contracts

One of the major drivers in this IRP is the price and availability of firm capacity contracts that BPU will
have access to over the next twenty years. The PLEXOS modeling allowed a maximum of 20 MW of firm
capacity to be purchased at any one time. That limitation is not a hard limit, but rather the amount that
at the time of this study was considered to likely be available at the costs assumed based on the current
environment. BPU can choose to procure more firm capacity through bi-lateral contracts within SPP if
the terms and price of a contract warrant. If firm capacity can be acquired at favorable terms, it could
provide additional flexibility for BPU in the timing of future resource buildouts.

6.2 PUBLIC PARTICIPATION
During the IRP process, BPU solicited input from members of the pubic. Comments were provided both
online via email and in person during a regularly scheduled meeting of the Board. Copies of all public
comments provided to BPU in writing during the IRP process are attached in Appendix D.
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7 Appendix A – List of Acronyms
AAGR Average Annual Growth Rate

AMI Advanced Metering Infrastructure

BESS Battery Energy Storage System

BPU Board of Public Utilities

CC Combined Cycle

CCS Carbon Capture and Sequestration

CDD Cooling Degree Days

CSAPR Cross-State Air Pollution Rule

CT Combustion Turbine

DSM Demand Side Management

EE Energy Efficiency

EPA Environmental Protection Agency

GHG Greenhouse Gas

GNP Good Neighbor Plan

HDD Heating Degree Days

IOU Investor-Owned Utility

IRP Integrated Resource Plan

ITC Investment Tax Credit

kVA Kilovolt-amperes

kW Kilowatts

kWh Kilowatt-hours

MW Megawatts

MWh Megawatt-hours

NOAA National Oceanic and Atmospheric Administration

NOx Nitrogen Oxides

PPA Purchased Power Agreement

PRM Planning Reserve Margin

PTC Production Tax Credit

PV Photovoltaic

RICE Rotating Internal Combustion Engine

SPP Southwest Power Pool

SWPA Southwest Power Administration

WAPA Western Area Power Administration
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8 Appendix B – Load Forecast Report

8.1 SUMMARY
An Integrated Resource Planning (“IRP”) study requires a long-term load forecast, as utilities plan to
meet long-term energy requirements and to have sufficient capacity installed to meet the system annual
peak load plus the utility’s reserve requirements.3 In IRP studies, the long-term load forecast is an input
into an expansion planning model, and various combinations of candidate future capacity resources are
developed to evaluate the mix of resources that will result in the lowest reasonable costs, consistent
with meeting reserve obligations and operating in an environmentally acceptable manner.

Black & Veatch Management Consulting, LLC (“Black & Veatch”) was retained by the Kansas City Kansas
Board of Public utilities (“BPU”) to develop a long-term forecast (2024-2043) for the BPU electric system.
The BPU forecast was prepared using an econometric model developed specifically for the utility’s
system. The load forecast consists of multiple econometric equations that tested various economic,
socioeconomic, time trend, and weather data series as independent variables to forecast energy sales.

Total BPU energy sales projections were derived by summing up the individual end user classes
(residential, commercial, industrial, and other) forecasts. The resulting total system energy sales
forecast projects little change expected over the forecast period. Specifically, energy sales are projected
to increase at an annual average growth rate of 0.50 percent, from 2,518 GWh to 2,766 GWh during the
2024 through 2043 forecast period. When adjusted to account for expected system losses, energy sales
are projected to increase from 2,664 GWh in 2024 to 2,934 GWh in 2043.

3 Reserves are an amount over and above the projected system peak that utilities will plan to maintain in the event
that the actual demand is higher than anticipated due to extreme weather conditions or higher than expected load
growth, or in the event that capacity resources are not available due to a forced outage, a transmission line failure,
or due to other additional factors.
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8.2 INTRODUCTION

8.2.1 General Discussion of Econometric Models

The BPU load forecast was prepared by developing econometric equations specifically for the utility’s
system. Econometric models are commonly used in the utility industry and have generally provided
satisfactory results for long-range system planning purposes.

Econometric models use regression analysis whereby a dependent variable, such as energy sales, is
modeled as a function of one (simple regression) or more (multiple regression) independent variables,
also called explanatory variables. The objective is to predict the average value of a dependent variable
given fixed values of the independent variable(s).4 For example, energy sales may be modeled as a
dependent variable and population may be selected as an independent variable. Graphically, the
relationship between the dependent and independent variables follows the pattern shown in Figure 8-1,
where energy sales are assumed to be the dependent variable and population is the independent
variable. When expressing this relationship mathematically, the regression functional form can be
written as follows:

Y = α + β1 Xi + ui

Where: Y is the dependent variable, α is the intercept, β1 is the slope coefficient, Xi is the independent
variable and ui is the residual term arising from other factors that are not part of the equation. Thus, in
the example, β1 measures the change in the mean value of Y (energy sales in this example) per unit
change in Xi (population) and determines the slope seen in Figure 8-1. The coefficient can be positive or
negative and should be reviewed for consistency with economic theory and power system operations.
For example, if population is used as an independent variable to predict energy consumption,
population would be expected to be positively related to energy consumption and would be expected to
have a positive coefficient. For a winter peaking utility, on the other hand, if minimum winter
temperature is used as an independent variable to project the system peak demand, the temperature
variable would be expected to have a negative coefficient since a lower winter temperature would tend
to produce a higher system peak demand.

A common technique to estimate coefficients is ordinary least squares regression analysis, so named
because a regression line is selected that minimizes the sum of the squared residuals. This method is
considered to be the best linear unbiased coefficients estimator.

4 Regression analysis deals with the dependence of one variable on another, but does not necessarily imply
causation, which arise from economic theory, observation, or other source.
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Figure 8-1 Basic Relation of Energy Sales and Population

Econometric models often contain multiple independent variables because a multi-variable model may

provide greater explanatory power than a single variable model. For example, some utilities have also

determined that temperature and the price of retail energy are key explanatory variables in predicting

energy sales. A multi-variable econometric model reflecting this scenario would take the functional

form:

Y = α + β1 X1i + B2 X2i + ui

One of the most important measures of how well the independent variables explain the variation in the
dependent variable is called the coefficient of determination, r2 (for simple regression, R2 for a multiple
regression)5. The coefficient of determination indicates the percentage of total variation in the
dependent variable explained by the regression model. The value of r2 will range from a high of 1.00
(100 percent of the variation is explained by the regression model) to a low of 0.00 (no variation in the
dependent variable is explained by the model). Thus, if a regression analysis that modeled energy sales
as a function of population produced an r2 of 0.75, it would mean that 75 percent of the demand for
energy is explained by the regression model. In load forecasting, R2 values of 0.70 or more are
commonly achieved for the peak demand and energy forecasts.

While the R2 is a useful figure, the “adjusted R2” is a better reflection of the explanatory power of a
model as it adjusts for the number of independent variables, and reduced degrees of freedom, in the
model. The adjusted R2 should be less than the R2.

Other statistical indicators that are routinely evaluated are the t-statistic for the independent variables
(which is a measure of how strongly a particular independent variable explains variations in the

5 Noted as r-square or R-square.
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dependent variable; the larger the t-statistic, the better the independent variable’s explanatory power)
and the regression’s F-statistic (which is similar to the t-statistic, but looks at the quality of the entire
model, meaning with all independent variables included. By eliminating independent variables with a
low t-statistic, the F-statistic will increase as will the overall quality of the model). Finally, the standard
error is also helpful when choosing among competing forecast equations. The standard error is a
measure of the average distance that observed values fall from the regression line. The standard error
indicates how well the regression model fits a dataset, on average, using the units in the equation; thus,
a smaller standard error is preferred as it is an indication that the observations are closer to the fitted
line. These statistical results are routinely produced by econometric software packages such SAS, SPSS
and by regression analysis functions in spreadsheet software such as Microsoft Excel. Microsoft Excel
was used for the BPU forecast.

Once the functional form of an equation is selected, it is used to project the future value of the

dependent variable given a forecast for the independent variables, based on the assumption that the

coefficient estimate(s) will remain a good indicator of the relationship between the dependent and

independent variables. In the present example, it is possible to forecast energy sales given a forecast of

future population. It is common to develop a baseline forecast constructed on the most likely

assumptions, and then to develop high and low forecasts based on alternative values of the

independent variables.
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8.3 LOAD FORECAST
BPU’s 2023-2043 load forecast developed by Black & Veatch covers the 21-year period of 2023 through
2043 (note that historical 2023 data was not available and so the first forecast year was 2023 while the
expansion plan period is the 20-year period: 2024-2043). The load forecast consists of multiple
econometric equations that utilize various economic, socioeconomic, and weather data series as
independent variables to project net energy requirements.

8.3.1 Data and General Approach

BPU provided historical utility data covering the period of 2011-2022 for energy sales. The historical
energy sales data was used to develop the forecast. The historical data used in this forecast is shown in
Table 8-1. The historical data shows that the total BPU energy sales decreased at an average annual rate
of 0.03 percent from 2011 through 2022.

Table 8-1 Historical Annual Energy and Peak Demand Data Used for the BPU Load

Forecast

Year
Residential

Sales (kWh)

Commercial

Sales

(kWh)

Industrial

Sales (kWh)

Other

Sales

(kWh)

Total Sales

(kWh)

Sales

Change

from

Previous

Year

Annual

System

Peak

Demand

(MW)

Peak

Change

from

Previous

Year

2011 593,263 947,700 617,011 375,030 2,533,004 502 -1.39%

2012 575,632 1,002,860 558,121 209,451 2,346,064 -7.38% 495 -8.28%

2013 570,101 974,198 539,562 264,081 2,347,942 0.08% 454 1.10%

2014 570,452 972,782 554,090 397,970 2,495,294 6.28% 459 5.66%

2015 553,722 971,811 622,672 352,048 2,500,253 0.20% 485 -1.03%

2016 578,784 976,063 599,925 355,559 2,510,332 0.40% 480 2.92%

2017 565,191 963,303 558,583 265,561 2,352,638 -6.28% 494 0.40%

2018 615,850 1,031,360 594,720 432,377 2,674,307 13.67% 496 -2.62%

2019 585,779 964,951 569,704 496,464 2,616,897 -2.15% 483 -8.28%

2020 582,140 907,607 513,640 416,611 2,419,998 -7.52% 443 4.74%

2021 598,543 958,611 467,110 394,880 2,419,144 -0.04% 464 4.53%

2022 602,404 1,001,706 539,368 399,715 2,543,193 5.13% 485 -1.39%

Historical

AAGR
0.14% 0.51% -1.22% 0.58% 0.04% -0.31%

To forecast future peak and net energy requirements, several economic data series were collected and
tested for use as independent variables in the forecast equations. The historical data was obtained from
various sources and forecast values for these variables were either provided by the data source or
developed by Black & Veatch from the historical data. Table 8-2 shows the data series obtained and
tested for use in the econometric models.
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Table 8-2 Data Obtained, Tested and Used for the BPU Forecast

Variable Tested Source of Historical Data

Source of Forecast for the

Independent Variable Tested

Used in Final

Forecast

Total Residential

Electric Customers

KCK BPU Black & Veatch, based on 2011-

2022 average annual growth

rate (AAGR)

Residential

Total Commercial

Electric Customers

KCK BPU Black & Veatch, based on 2011-

2022 AAGR

No

Total Industrial

Electric Customers

KCK BPU Black & Veatch, based on 2011-

2022 AAGR

Industrial

Total Other Electric

Customers*

KCK BPU Black & Veatch, based on 2011-

2022 AAGR

Other**

Residential Electric

Price

S&P Global Market

Intelligence

Not developed as it was not

adopted as an explanatory

variable

No

Commercial Electric

Price

S&P Global Market

Intelligence

Not developed as it was not

adopted as an explanatory

variable

No

Industrial Electric Price S&P Global Market

Intelligence

Not developed as it was not

adopted as an explanatory

variable

No

Cooling Degree Days* National Oceanic and

Atmospheric Administration

(NOAA)

Black & Veatch, based on

historical average CDD

Residential, Other

Heating Degree Days* NOAA Black & Veatch, based on

historical average HDD

Residential,

Commercial, Other

GDP Per Capita of the

Wyandotte County

U.S. Bureau of Economic

Analysis

Not developed as it was not

adopted as an explanatory

variable

No

GDP Per Capita of the

State of Kansas

U.S. Bureau of Economic

Analysis

Not developed as it was not

adopted as an explanatory

variable

No

GPD of Wyandotte

County

U.S. Bureau of Economic

Analysis

Black & Veatch, based on 2011-

2022 AAGR

Commercial

GDP of Kansas U.S. Bureau of Economic

Analysis

Not developed as it was not

adopted as an explanatory

variable

No
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Variable Tested Source of Historical Data

Source of Forecast for the

Independent Variable Tested

Used in Final

Forecast

COVID-19 Years

Indicator Variable

None Black & Veatch, Applied to

2020 and 2021

Commercial,

Industrial

Wyandotte County

Population

U.S. Bureau of Economic

Analysis

Black & Veatch, based on 2011-

2022 AAGR

Other

Total Employment in

Wyandotte County

U.S. Bureau of Economic

Analysis

Black & Veatch, based on 2011-

2022 AAGR

Commercial

Income Per Capita,

Wyandotte County

U.S. Bureau of Economic

Analysis

Black & Veatch, based on 2011-

2022 AAGR

Industrial

*A cooling degree day (“CDD”) refers to the number of degrees that the daily average temperature is above 65

degrees Fahrenheit, and a heating degree day (“HDD”) refers to the number of degrees that the daily average

temperature is below 65 degrees. The CDD measure is closely linked to energy requirements for summer

peaking utilities as CDDs are usually highly correlated with the use of air conditioning in the summer months.

For peak demand, temperature-driven measures can be used. To model peak demand absolute temperature

during a year can be used, but peak demand generally occurs as the result of a prolonged temperature buildup

and the days of the week that the temperature buildup occurs. CDD can be used as a variable for forecasting

peak load and total energy requirements to at least partially account for heat buildup.

** Other Customer class includes Schools, Wholesale Sales, Highway Lighting and Public Authorities

8.3.2 Energy Sales

The general approach used to develop the net energy sales forecast by each customer class (residential,
commercial, industrial, and other) was to test the explanatory variables individually and in combination
with other possible independent variables through the creation of dozens of econometric equations.
Equations were eliminated from further consideration if they were judged to be inferior to other
equations, based on an evaluation of the regression results as calculated by Excel. Key result statistics
evaluated included the R2, the adjusted R2, the standard error, the t-Stat of individual variables (or
corresponding P-value), and the F-Test of the equation. The coefficient of the variable also needed to
have a sign consistent with economic theory.

An equation was selected for use in the energy sales forecast for each individual customer class, and the
equation coefficients were applied to the forecasted values of the independent variables to arrive at the
energy sales forecasts for each class. Those individual customer class forecasts were added together to
create the total energy sales forecast for the entire Kansas City, Kansas BPU System. The results of the
net energy requirements forecast for each customer class are summarized in the following subsections.

8.3.2.1 Residential Energy Sales

The residential energy sales forecast for residential customers was derived by developing multiple
possible equations in which energy sales were modeled as a function of several variables including the
number of residential customers, the residential electric price, heating degree days, cooling degree days,
Wyandotte County GDP per capita, population, total employment, and Wyandotte County GDP. In the
end, the following equation was selected for use in the residential sales forecast:
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where:

Residential Sales = the residential energy sales dependent variable

α = the equation constant or intercept term  

� � = independent variables’ coefficients

#ResCust = the number of residential electric customers

HDD = Heating Degree Days

CDD = Cooling Degree Days

This equation was applied to historical residential energy sales data from 2011 through 2022. The key
results of the equation are shown in Table 8-3. These results indicate that the equation explains
approximately 80.63 percent, as indicated by R-Square value, (or 73.37 percent as indicated by the
adjusted R-Square) of the historical variation in net residential energy requirements and the coefficients
have the expected signs. Results for the adjusted R-Square, standard error, the t-Stat and the F-Test are
also shown in the table.

Table 8-3 Primary Regression Result Statistics for Residential Sales Forecast Equation6

Coefficients Value t Stat P-value

Intercept -48,786.49 -0.3829 0.7118

Residential Customers 7.51 3.7485 0.0056

HDD 14.31 2.7436 0.0253

CDD 71.92 4.6820 0.0016

Statistic Value

Multiple R 0.8979

R Square 0.8063

Adjusted R Square 0.7337

Standard Error 9046.2784

Observations 12.0000

Regression F-Test 11.1001

Once the residential energy sales equation was selected, the equation coefficients were applied to the
forecasted values of the independent variables to arrive at the residential energy sales figure. The
forecast of the number of residential electric customers was estimated based on the year 2022
residential customer count of 60,117 residential customers and using the historical average annual

6 Regression Result Statistics:
R-Square: measure of how much variation in the dependent variable is explained by the independent variables.
Adjusted R-Square: adjusts for the number of independent variables in the equation.
Standard Error: a measure of the precision of the parameter estimate.
Regression F Statistic: used to test the overall significance of the independent variables in a regression model.
T Statistic: used to measure the significance of the parameter estimate.
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growth rate (“AAGR”) of 0.60 percent. The projected heating degree days and cooling degree days were
based on historical average values. The historical average heating degree days used for the forecast is
4454.83; the historical average cooling degree days used for the forecast is 1830.75. The resulting
energy sales forecast is shown in Table 8-4.

Table 8-4 indicates that residential energy sales are projected to increase at an AAGR of 0.46 percent
between for the nineteen years from 2024 and 2043. During this period, energy sales are projected to
increase from 603,636 MWh in 2024 to 658,512 MWh in 2043.

Table 8-4 Residential Energy Sales (MWh) Forecast7

Year Historical Forecast Year Forecast

2011 593,263 2024 603,636

2012 575,632 2025 606,372

2013 570,101 2026 609,124

2014 570,452 2027 611,892

2015 553,722 2028 614,678

2016 578,784 2029 617,479

2017 565,191 2030 620,298

2018 615,850 2031 623,133

2019 585,779 2032 625,986

2020 582,140 2033 628,855

2021 598,543 2034 631,742

2022 602,404 2035 634,646

2023* 600,917 2036 637,567

2037 640,506

2038 643,463

2039 646,437

2040 649,429

2041 652,438

2042 655,466

*2023 Actuals were not available at the

time of the forecast development.

2043 658,512

AAGR: 2024-2043 0.46%

8.3.2.2 Commercial Energy Sales

The commercial energy sales forecast for commercial customers was derived by developing multiple
possible equations in which energy sales were modeled as a function of several variables including the
number of commercial customers, the commercial electric price, heating degree days, cooling degree
days, total employment in Wyandotte County, Wyandotte County GDP, Wyandotte County GDP per

7 Regression Result Statistics:
R-Square: measure of how much variation in the dependent variable is explained by the independent variables.
Adjusted R-Square: adjusts for the number of independent variables in the equation
Standard Error: a measure of the precision of the parameter estimate
Regression F Statistic: used to test the overall significance of the independent variables in a regression model.
T Statistic: used to measure the significance of the parameter estimate.
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capita, and a COVID-19 indicator variable (sometimes called dummy variable in statistics literature) set
equal to zero in years not impacted by COVID-19, and 1 for years where commercial sales significantly
dropped due to impacts from COVID-19. In the end, the following equation was selected for use in the
commercial sales forecast:

� � � � � � � � � � � � � � � = � + � � (� � � � � ) + � � (� � � � � � ) + � � (� � � ) + � � (� � � )

where:

Commercial Sales = the commercial energy sales dependent variable

α = the equation constant or intercept term  

� � = independent variables’ coefficients

Covid = COVID-19 Year indicator variable

TotEmp = Wyandotte County total number of jobs

GDP = GDP by County

CDD = Cooling Degree Days

This equation was applied to historical commercial energy sales data from 2011 through 2022. The key
results of the equation are shown in Table 8-5. These results indicate that the equation explains
approximately 76.04 percent, as indicated by R-Square value, (or 62.35 percent as indicated by the
adjusted R-Square) of the historical variation in net commercial energy requirements and the
coefficients have the expected signs. Results for the adjusted R-square, standard error, the t-Stat and
the F-Test are also shown in the table.

Table 8-5 Primary Regression Result Statistics for Commercial Sales Forecast Equation

Coefficients Value t Stat P-value

Intercept 438,255.1265 1.9861 0.0874

Indicator Variable for COVID years -35,057.6492 -2.3054 0.0546

Total Employment 2.2292 1.3484 0.2195

GDP By County (thousands of chained 2012 dollars) 0.0143 0.9900 0.3552

CDD 79.1573 2.3894 0.0482

Statistic Value

Multiple R 0.8720

R Square 0.7604

Adjusted R Square 0.6235

Standard Error 18881.18

Observations 12

Regression F-Test 18.57

After the commercial energy sales equation was determined, the equation coefficients were applied to
the forecasted values of the independent variables to arrive at the commercial energy sales forecast
values. The indicator variable was forecasted as 0 as no further impacts by COVID-19 are expected in the
base forecast. The forecast of total employment was estimated using the historical AAGR of 0.93
percent per year and with the year 2022 total employment value of 111,222. The forecast of GDP By
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County (thousands of chained 2012 dollars) was estimated using the historical AAGR of 0.59 percent and
with the year 2022 GDP By County value of 10,941,644. The projected cooling degree days were based
on the historical average. The historical average cooling degree days used for the forecast is 1830.75.
The resulting energy sales forecast is shown in Table 8-6.

Table 8-6 indicates that the commercial energy sales for the Kansas City BPU are projected to increase at
an AAGR of 0.34 percent from 2024 and 2043. During this period, energy sales are projected to increase
from 993,770 MWh in 2024 to 1,060,860 MWh in 2043.

Table 8-6 Commercial Energy Sales Forecast

Year Historical Forecast Year Forecast

2011 947,700 2024 993,770

2012 1,002,860 2025 997,044

2013 974,198 2026 1,000,345

2014 972,782 2027 1,003,673

2015 971,811 2028 1,007,029

2016 976,063 2029 1,010,413

2017 963,303 2030 1,013,826

2018 1,031,360 2031 1,017,266

2019 964,951 2032 1,020,735

2020 907,607 2033 1,024,233

2021 958,611 2034 1,027,761

2022 1,001,706 2035 1,031,317

2023* 990,524 2036 1,034,904

2037 1,038,520

2038 1,042,166

2039 1,045,843

2040 1,049,551

2041 1,053,289

2042 1,057,059

*2023 Actuals were not available at

the time of the forecast development.

2043 1,060,860

AAGR: 2024-2043 0.34%

8.3.2.3 Industrial Energy Sales

The industrial energy sales forecast for industrial customers was derived by developing multiple possible
equations in which energy sales were modeled as a function of several variables including the number of
industrial customers, number of residential customers, the industrial electric price, heating degree days,
cooling degree days, GDP per capita of Wyandotte County, total jobs in Wyandotte County, and GDP of
Wyandotte County. Upon completing a statistical analysis of the equations identified, the following
equation was selected for use in the industrial sales forecast:

� � � � � � � � � � � � � � � = � + � � (# � � � � � � � ) + � � (� � � � � ) + � � (� � � � � � � � � )

where:

Industrial Sales = the industrial energy sales dependent variable
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α = the equation constant or intercept term 

� � = independent variables’ coefficients

#IndCust = the number of KCK BPU industrial electric customers

Covid = Indicator variable for years impacted by COVID-19

IncPerCap = Wyandotte County Income Per Capita

This equation was applied to historical industrial energy sales data from 2011 through 2022. The key
results of the equation are shown in Table 8-7. These results indicate that the equation explains
approximately 79.73 percent, as indicated by R-Square value, (or 72.14 percent as indicated by the
adjusted R-Square) of the historical variation in net industrial energy requirements and the coefficients
have the expected signs. Results for the adjusted R-Square, standard error, the t-Stat and the F-Test are
also shown in the table.

Table 8-7 Primary Regression Result Statistics for Industrial Sales Forecast Equation

Coefficients Value t Stat P-value

Intercept 200,264.1570 1.1351 0.2892

Industrial Customers 6,235.9045 2.6164 0.0308

Indicator Variable for COVID Years -64,452.2784 -3.2123 0.0124

Income Per Capita (Wyandotte County) -4.4568 -2.9632 0.0181

Statistic Value

Multiple R 0.8930

R Square 0.7974

Adjusted R Square 0.7214

Standard Error 23452.3

Observations 12

Regression F-Test 10.49

After the industrial energy sales equation to be used for the forecast was determined, the equation
coefficients were applied to the forecasted values of the independent variables to arrive at the industrial
energy sales forecast. The number of industrial customers has decreased from 94 industrial customers in
2011 to 82 industrial customers in 2022. This decrease represents an AAGR of negative 1.23 percent
over the historical period analyzed. It is expected that the rate at which the number of industrial
customers has decreased will slow going forward. For this study, it is assumed that going forward
through the forecast period the number of industrial customers will decrease at an average annual rate
of 0.62 percent per year. The indicator variable was forecasted as 0 as no further impact by COVID-19
was contemplated in the base forecast. The forecast of the income per capita of Wyandotte County was
estimated using the historical AAGR of 0.08 percent per year applied to the year 2022 value of $38,253.
These values and the resulting energy sales forecast are shown in Table 8-8.

The resulting industrial energy sales forecast is shown in Table 8-8. Table 8-8 shows that industrial
energy sales for the Kansas City, Kansas BPU are projected to decrease at an AAGR of 0.61 percent
between 2024 and 2043. During this period, energy sales are projected to decrease from 534,550 MWh
in 2024 to 475,804 MWh in 2043.
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Table 8-8 Industrial Energy Sales Forecast

Year Historical Forecast Year Forecast

2011 617,011 2024 534,550

2012 558,121 2025 531,292

2013 539,562 2026 528,053

2014 554,090 2027 524,833

2015 622,672 2028 521,632

2016 599,925 2029 518,450

2017 558,583 2030 515,287

2018 594,720 2031 512,141

2019 569,704 2032 509,015

2020 513,640 2033 505,906

2021 467,110 2034 502,816

2022 539,368 2035 499,744

2023* 537,827 2036 496,690

2037 493,654

2038 490,635

2039 487,634

2040 484,651

2041 481,685

2042 478,736

*2023 Actuals were not available at

the time of the forecast development.

2043 475,804

AAGR: 2024-2043 -0.61%

8.3.2.4 Other Energy Sales

The other energy sales forecast that includes sales to schools, wholesale buyers, highway lighting, and
public authorities was derived by developing multiple possible equations in which energy sales were
modeled as a function of several variables including the number of other customers, the population of
Kansas City, Kansas, heating degree days, cooling degree days, and industrial electric prices. Upon
completing a statistical analysis of the equations identified to determine the best predictor of other
energy sales, the following equation was selected for use in the other sales forecast:

� � ℎ� � � � � � � = � + � � (� � � ) + � � (� � � ) + � � (� � � )

where:

Other Sales = the other energy sales dependent variable

α = the equation constant or intercept term 

� � = independent variables’ coefficients

Pop = Kansas City, Kansas Population

HDD = Heating Degree Days

CDD = Cooling Degree Days
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This equation was applied to historical other energy sales data from 2011 through 2022. The key results
of the equation are shown in Table 8-9. These results indicate that the equation explains approximately
81.31 percent, as indicated by R-Square value, (or 74.3 percent as indicated by the adjusted R-Square) of
the historical variation in net other energy requirements and the coefficients have the expected signs.
Results for the adjusted R-square, standard error, the t-Stat and the F-Test are also shown in the table.

Table 8-9 Primary Regression Result Statistics for Other Sales Forecast Equation

Coefficients Value t Stat P-value

Intercept -2,619,860 -4.0470 0.0037

Population (persons) 1 13.7092 3.8768 0.0047

HDD 111.0731 4.6763 0.0016

CDD 120.3771 1.7116 0.1253

Statistic Value

Multiple R 0.9017

R Square 0.8131

Adjusted R Square 0.7430

Standard Error 41085.7026

Observations 12.0000

Regression F-Test 11.6029

Once the other energy sales equation was selected, the equation coefficients were applied to the
forecasted values of the independent variables to arrive at the other energy sales figure. The forecast of
the Kansas City, Kansas population was estimated using the historical AAGR of 0.41 percent and the year
2022 value of 165,746. The projected HDD and CDD were based on the historical average values of
4454.83 and 1830.75 for projected HDD and CDD, respectively. The resulting other sales forecast is
shown in Table 8-10.

Table 8-10 indicates that the other sales for the Kansas City, Kansas BPU are projected to increase at an
AAGR of 2.08 percent between 2024 and 2043. During this period, other energy sales are projected to
increase from 386,220 MWh in 2024 to 571,138 MWh in 2043.
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Table 8-10 Other Energy Sales

Year Historical Forecast Year Forecast

2011 375,030 2024 386,220

2012 209,451 2025 395,599

2013 264,081 2026 405,016

2014 397,970 2027 414,472

2015 352,048 2028 423,966

2016 355,559 2029 433,500

2017 265,561 2030 443,072

2018 432,377 2031 452,684

2019 496,464 2032 462,335

2020 416,611 2033 472,025

2021 394,880 2034 481,755

2022 399,715 2035 491,525

2023* 376,880 2036 501,335

2037 511,185

2038 521,075

2039 531,006

2040 540,978

2041 550,990

2042 561,044

*2023 Actuals were not available at

the time of the forecast development.

2043 571,138

AAGR: 2024-2043 2.08%

8.3.2.5 Total BPU Energy Sales

The total BPU energy sales forecast is the sum of the individual residential, commercial, industrial, and
other energy sales. The total KCK BPU system energy sales forecast is shown in Table 8-11, which
forecasts little expected growth. Energy sales are projected to increase at an annual average growth rate
of 0.50% percent from 2,518,176 MWh to 2,766,315 MWh during the 2024 through 2043 forecast
period.
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Table 8-11 Customer Class and Total Energy Sales Forecast

Year
Residential

Sales

Commercial

Sales

Industrial

Sales

Other

Sales
Total Sales

Change from

Previous Year

2024 603,636 993,770 534,550 386,220 2,518,176 0.48%

2025 606,372 997,044 531,292 395,599 2,530,307 0.48%

2026 609,124 1,000,345 528,053 405,016 2,542,538 0.48%

2027 611,892 1,003,673 524,833 414,472 2,554,871 0.49%

2028 614,678 1,007,029 521,632 423,966 2,567,306 0.49%

2029 617,479 1,010,413 518,450 433,500 2,579,843 0.49%

2030 620,298 1,013,826 515,287 443,072 2,592,482 0.49%

2031 623,133 1,017,266 512,141 452,684 2,605,225 0.49%

2032 625,986 1,020,735 509,015 462,335 2,618,071 0.49%

2033 628,855 1,024,233 505,906 472,025 2,631,020 0.49%

2034 631,742 1,027,761 502,816 481,755 2,644,074 0.50%

2035 634,646 1,031,317 499,744 491,525 2,657,233 0.50%

2036 637,567 1,034,904 496,690 501,335 2,670,496 0.50%

2037 640,506 1,038,520 493,654 511,185 2,683,865 0.50%

2038 643,463 1,042,166 490,635 521,075 2,697,340 0.50%

2039 646,437 1,045,843 487,634 531,006 2,710,920 0.50%

2040 649,429 1,049,551 484,651 540,978 2,724,608 0.50%

2041 652,438 1,053,289 481,685 550,990 2,738,403 0.51%

2042 655,466 1,057,059 478,736 561,044 2,752,305 0.51%

2043 658,512 1,060,860 475,804 571,138 2,766,315 0.51%

AAGR: 2024-43 0.46% 0.34% -0.61% 2.08% 0.50% -

8.3.3 Annual Peak Demand and Net Energy for Load Forecasts

The BPU annual peak demand forecast was determined by performing a regression analysis to develop
the relationship between historic annual energy sales and historic annual peak demand. Using the
historical relationship between annual energy sales, CDD, and peak demand, the system annual peaks
were forecast using the forecast energy sales and CDD. Upon completing a statistical analysis of the
equation identified to determine the best predictor of system annual peak load, the following equation
was selected for use in the annual peak demand forecast:

� � � � = � + � � (� � � � ) + � � (� � � � � � � � � � � � � � � � ) + � � (� � � ) + � � (� � � � � � � � � � � � � � � )

+ � � (� � ℎ� � � � � � � )

where:

Peak = the annual system peak demand

α = the equation constant or intercept term 

� � = independent variables’ coefficients

Year = Year

Residential Sales = Annual Residential Sales

CDD = Cooling Degree Days
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Industrial Sales = Annual Industrial Sales

Other Sales = Annual Other Sales

This equation was applied to historical peak data from 2011 through 2022. The key results of the
equation are shown in Table 8-12. These results indicate that the equation explains approximately 71
percent, as indicated by R-Square value, (or 46.9 percent as indicated by the adjusted R-Square) of the
historical variation in annual system peak demand. Results for the adjusted R-square, standard error,
the t-Stat and the F-Test are also shown in Table 8-12.

Table 8-12 Primary Regression Result Statistics for Annual Peak Demand Equation

Coefficients Value t Stat P-value

Intercept -3445.9 -0.92116 0.3925

Year 1.7594 0.95133 0.37817

Residential Sales 0.00030208 0.65691 0.53561

CDD 0.026593 0.72849 0.49375

Industrial Sales 0.00033648 2.3829 0.05455

Other Sales -0.00010205 -1.1678 0.2872

Statistic Value

Multiple R 0.84284

R Square 0.71038

Adjusted R Square 0.46903

Standard Error 13.771

Observations 12

Regression F-Test 2.9434

A load-serving entity’s net energy for load is the total amount of energy that it must generate or
purchase to meet its retail sales obligations. It includes retail consumption and transmission,
distribution, storage, and other losses but excludes energy needed to meet wholesale sales obligations.
For this IRP study, losses are estimated by customer class based on component losses for transmission
losses and primary and secondary losses. The losses assumptions used to determine net energy for load
are shown in Table 8-13.

Table 8-13 Loss Assumptions

Class Transmission Primary Secondary Total

Residential 0.44% 2.39% 4.38% 7.21%

Commercial 0.44% 2.39% 4.38% 7.21%

Industrial 0.44% 0% 0% 0.44%

Other 0.44% 2.39% 4.38% 7.21%
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The resulting annual BPU total net energy for load forecast and the BPU system annual peak demands
forecast are shown in Table 8-14. Also shown in Table 8-14 are the system annual load factors based on
the forecast system annual net energies for load and forecast system annual peak demands. Total
annual net energies for load are forecast to increase at an annual average growth rate (“AAGR”) of
about 0.51 percent. The total growth in forecast total net energy for load from the year 2024 through
2043 is about ten percent. The annual system peak demand is forecast to increase at a slower AAGR of
about 0.12 percent resulting in a 2.34 percent increase from the year 2024 through 2043. The net effect
of a slower growth rate in the system annual peak demand compared to the growth rate of total net
energy for load is an increase in the system annual load factor over the forecast period of about 7.9
percent at an AAGR of about 0.40 percent. The forecasts of total annual net energy for load and system
peak are shown graphically in Figure 8-2.

Table 8-14 Annual Total Net Energy for Load and Peak Load Forecasts

Year

Total Net Energy

for Load (Annual

Sales + Losses)

NEL Change

from

Previous Year

Annual

Peak

Demand

Peak Change

from Previous

Year

Annual

Load Factor

2024 2,663,548 486.6 62.3%

2025 2,676,773 0.50% 487.1 0.11% 62.7%

2026 2,690,106 0.50% 487.6 0.11% 63.0%

2027 2,703,546 0.50% 488.2 0.11% 63.2%

2028 2,717,094 0.50% 488.7 0.11% 63.5%

2029 2,730,750 0.50% 489.3 0.12% 63.7%

2030 2,744,515 0.50% 489.9 0.12% 64.0%

2031 2,758,389 0.51% 490.4 0.12% 64.2%

2032 2,772,373 0.51% 491.0 0.12% 64.5%

2033 2,786,467 0.51% 491.6 0.12% 64.7%

2034 2,800,671 0.51% 492.2 0.12% 65.0%

2035 2,814,986 0.51% 492.8 0.12% 65.2%

2036 2,829,413 0.51% 493.4 0.12% 65.5%

2037 2,843,951 0.51% 494.1 0.13% 65.7%

2038 2,858,602 0.52% 494.7 0.13% 66.0%

2039 2,873,365 0.52% 495.3 0.13% 66.2%

2040 2,888,241 0.52% 496.0 0.13% 66.5%

2041 2,903,231 0.52% 496.6 0.13% 66.7%

2042 2,918,336 0.52% 497.3 0.13% 67.0%

2043 2,933,554 0.52% 497.9 0.13% 67.3%

AAGR: 2024-2043 0.51% 0.12% 0.40%
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Figure 8-2 Annual Energy and Peak Demand History and Forecast
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9 Appendix C – Cumulative Present Worth Cost Tables

Economic Parameters Generator Purchase or Levelized Capacity Purchase

Addition Capacity Year MW Installed Cost Cost Purchase MW Cost

CPW Real Discount Rate: 10.00% or Purchase ($1,000) ($1,000) Year ($1,000)

Base Year for $ 2024

Solar Farm with ITC 2038 50 39,419 3,154 2035 10 1,095

Solar Farm with PTC 2039 25 22,856 1,828 2036 13 1,458

2037 14 1,609

Capacity Purchase 2028 10 925 2038 20 2,354

Nearman ST1 Retrofit Costs Capacity Purchase 2029 10 948 2039 10 1,206

Levelized Annual Costs, $1000/yr: -- Capacity Purchase 2030 10 971 2040 10 1,235

Beginning Yr: -- Capacity Purchase 2031 10 994 2041 10 1,265

Capacity Purchase 2032 10 1,019 2042 10 1,296

Capacity Purchase 2033 10 1,043 2043 12 1,593

Capacity Purchase 2034 10 1,069

Annualized Cumulative

Market Market Market Market Start & Total Total Capacity Unit Build and Total Present

Purchases Sales Purchases Sales Fuel FO&M Shutdown Generation Generation Purchases Build Retrofit System Worth

Year Load Generation Imports Exports Cost Revenue Cost Variable1 Cost Cost Cost Cost Costs Costs Costs Cost Cost (CPWC)

(GWh) (GWh) (GWh) (GWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($/MWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

5 6 8 9 10 10 9 18 20 21 23 #N/A

2024 2,663.6 2,817.3 444.1 597.7 14,345 26,900 39,085 32,238 23,984 3,221 98,528 34.97 0 0 0 85,973 85,973

2025 2,676.8 2,684.2 553.6 561.0 21,873 26,109 39,442 31,946 29,318 3,168 103,874 38.70 0 0 0 99,638 176,552

2026 2,690.0 2,833.7 446.6 590.3 18,188 27,351 42,903 32,317 36,293 3,188 114,702 40.48 0 0 0 105,539 263,775

2027 2,703.5 2,523.2 598.0 417.8 24,491 21,676 39,448 31,507 29,193 2,619 102,767 40.73 0 0 0 105,582 343,100

2028 2,717.1 2,395.1 698.5 376.5 28,626 19,757 39,495 27,667 27,067 2,723 96,953 40.48 925 0 0 106,747 416,010

2029 2,730.8 2,340.1 741.4 350.7 29,523 19,009 39,381 26,983 34,343 2,743 103,449 44.21 948 0 0 114,912 487,361

2030 2,744.5 2,331.4 760.6 347.5 28,354 20,068 42,598 25,660 23,643 3,174 95,075 40.78 971 0 0 104,331 546,253

2031 2,758.5 2,249.4 812.5 303.4 30,168 17,986 39,698 25,477 23,618 3,312 92,105 40.95 994 0 0 105,280 600,279

2032 2,772.4 2,366.4 755.7 349.8 25,694 20,763 42,425 25,815 24,184 3,488 95,912 40.53 1,019 0 0 101,862 647,798

2033 2,786.4 2,394.7 743.1 351.3 24,339 20,314 43,295 25,807 23,554 3,582 96,239 40.19 1,043 0 0 101,307 690,762

2034 2,800.6 2,278.4 842.3 320.1 27,930 19,305 39,134 25,568 23,554 2,934 91,190 40.02 1,069 0 0 100,884 729,657

2035 2,815.0 2,251.1 872.0 308.1 27,916 18,658 39,100 25,498 27,554 3,062 95,214 42.30 1,095 0 0 105,568 766,658

2036 2,829.5 2,114.4 960.4 245.3 29,715 15,796 37,930 22,272 23,619 3,739 87,560 41.41 1,458 0 0 102,938 799,457

2037 2,844.0 2,202.3 938.2 296.5 28,289 19,156 42,059 22,288 25,548 3,409 93,304 42.37 1,609 0 0 104,046 829,596

2038 2,858.6 1,394.1 1,613.9 149.4 41,844 10,724 42,896 3,234 32,306 3,851 82,286 59.03 2,354 39,419 3,154 118,914 860,909

2039 2,873.5 1,454.6 1,574.6 155.7 41,531 11,181 43,725 2,392 24,600 3,578 74,296 51.08 1,206 22,856 4,982 110,834 887,442

2040 2,888.3 1,404.6 1,634.4 150.8 45,770 11,320 43,034 3,135 24,661 3,051 73,881 52.60 1,235 0 4,982 114,548 912,371

2041 2,903.2 1,535.4 1,556.3 188.6 43,242 14,753 50,260 3,365 24,988 3,791 82,404 53.67 1,265 0 4,982 117,141 935,547

2042 2,918.3 1,575.5 1,516.6 173.8 43,793 14,882 54,691 3,401 24,982 3,459 86,533 54.92 1,296 0 4,982 121,722 957,439

2043 2,926.0 1,622.3 1,495.8 192.1 44,287 16,338 60,359 3,315 24,509 4,262 92,445 56.99 1,593 0 4,982 126,970 978,200

Levelized Cost($1000): $26,925 $20,766 $41,418 $25,001 $27,334 $3,192 $96,945 $42.08 $731 $1,693 $620 $104,454

NPV: $252,150 $194,475 $387,872 $234,130 $255,985 $29,892 $907,878 $6,844 $15,852 $5,804 $978,200

Levelized Cost($/MWh): $12.89 $30.26 $9.07 $5.47 $5.99 $0.70 $21.23 $0.12 $0.28 $0.14 $17.50

Load Based Levelized Cost($/MWh): $4.51 $3.48 $6.94 $4.19 $4.58 $0.53 $16.24 $0.12 $0.28 $0.10 $17.50

Notes:
1

PPA energy purchase costs included in Variable O&M costs.

Plant O&M

BPU 1 Base Case 24-43
Generation Additions and Capacity Purchases

Energy Balance SPP Market Production Cost
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BLACK & VEATCH 9-69

Economic Parameters Generator Purchase or Levelized Capacity Purchase

Addition Capacity Year MW Installed Cost Cost Purchase MW Cost

CPW Real Discount Rate: 10.00% or Purchase ($1,000) ($1,000) Year ($1,000)

Base Year for $ 2024

Solar Farm with ITC 2038 50 39,419 4,094 2035 10 1,095

Solar Farm with ITC 2039 25 242,682 1,554 2036 13 1,458

SCCT Adv 2039 237 1,206 17,860 2037 14 1,609

Capacity Purchase 2028 10 925 2038 20 2,354

Nearman ST1 Retrofit Costs Capacity Purchase 2029 10 948 2039 10 1,206

Levelized Annual Costs, $1000/yr: 940 Capacity Purchase 2030 10 971 2040 10 1,235

Beginning Yr: 2030 Capacity Purchase 2031 10 994 2041 10 1,265

Capacity Purchase 2032 10 1,019 2042 10 1,296

Capacity Purchase 2033 10 1,043 2043 12 1,593

Capacity Purchase 2034 10 1,069

Annualized Cumulative

Market Market Market Market Start & Total Total Capacity Unit Build and Total Present

Purchases Sales Purchases Sales Fuel FO&M Shutdown Generation Generation Purchases Build Retrofit System Worth

Year Load Generation Imports Exports Cost Revenue Cost Variable1 Cost Cost Cost Cost Costs Costs Costs Cost Cost (CPWC)

(GWh) (GWh) (GWh) (GWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($/MWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

5 6 8 9 10 10 9 18 20 21 23 #N/A

2024 2,663.6 2,818.6 444.9 599.9 14,395 26,995 39,111 32,238 23,984 3,221 98,553 34.97 0 0 0 85,953 85,953

2025 2,676.8 2,684.2 553.6 561.0 21,873 26,109 39,442 31,946 29,318 3,168 103,874 38.70 0 0 0 99,638 176,533

2026 2,690.0 2,799.6 463.5 573.1 18,826 26,644 42,114 32,238 36,293 3,022 113,667 40.60 0 0 0 105,849 264,011

2027 2,703.5 2,523.2 597.8 417.5 24,466 21,656 39,450 31,507 29,193 2,619 102,769 40.73 0 0 0 105,579 343,334

2028 2,717.1 2,391.9 700.5 375.3 28,745 19,690 39,319 27,660 27,067 2,723 96,769 40.46 925 0 0 106,750 416,246

2029 2,730.8 2,340.1 741.4 350.7 29,523 19,009 39,381 26,983 34,343 2,743 103,449 44.21 948 0 0 114,912 487,597

2030 2,744.5 2,166.6 857.8 279.9 32,817 16,968 39,770 25,278 23,643 3,041 91,732 42.34 971 0 940 109,492 549,402

2031 2,758.5 2,064.6 934.1 240.2 35,549 15,068 35,890 25,046 23,618 3,277 87,831 42.54 994 0 940 110,247 605,976

2032 2,772.4 2,093.1 936.4 257.2 34,113 16,357 35,852 25,178 24,184 2,805 88,019 42.05 1,019 0 940 107,733 656,234

2033 2,786.4 2,160.3 900.5 274.4 31,543 16,742 38,469 25,264 23,554 3,191 90,477 41.88 1,043 0 940 107,261 701,724

2034 2,800.6 2,051.9 1,002.1 253.3 34,837 16,340 34,555 25,040 23,554 3,057 86,207 42.01 1,069 0 940 106,712 742,866

2035 2,815.0 2,071.2 991.7 247.9 33,397 15,936 35,216 25,079 27,554 3,057 90,906 43.89 1,095 0 940 110,402 781,561

2036 2,829.5 1,945.1 1,090.0 205.5 35,496 13,978 34,967 21,878 23,619 3,529 83,993 43.18 1,458 0 940 107,909 815,944

2037 2,844.0 2,022.3 1,068.0 246.3 34,107 16,647 39,006 21,872 25,548 3,095 89,520 44.27 1,609 0 940 109,529 847,671

2038 2,858.6 1,229.3 1,761.2 131.9 48,852 9,693 39,962 2,849 32,306 3,480 78,596 63.93 2,354 39,419 4,094 124,202 880,377

2039 2,873.5 1,402.0 1,647.2 175.6 42,267 12,824 48,672 5,055 14,454 1,013 69,194 49.36 1,206 242,682 23,508 123,352 909,906

2040 2,888.3 1,376.2 1,678.6 166.6 44,601 12,733 48,371 4,922 14,488 911 68,692 49.91 1,235 0 23,508 125,303 937,176

2041 2,903.2 1,441.5 1,659.6 197.9 45,368 15,829 54,000 5,067 14,443 1,076 74,586 51.74 1,265 0 23,508 128,899 962,678

2042 2,918.3 1,455.5 1,656.1 193.3 48,377 15,875 57,174 5,036 14,437 992 77,639 53.34 1,296 0 23,508 134,945 986,949

2043 2,926.0 1,644.1 1,517.4 235.5 41,363 20,321 69,740 5,666 14,392 1,197 90,994 55.34 1,593 0 23,508 137,138 1,009,372

Levelized Cost($1000): $29,439 $19,774 $40,342 $25,034 $26,237 $2,820 $94,432 $42.61 $731 $7,312 $2,953 $107,782

NPV: $275,698 $185,178 $377,802 $234,438 $245,705 $26,405 $884,350 $6,844 $68,476 $27,658 $1,009,372

Levelized Cost($/MWh): $13.00 $30.95 $9.29 $5.76 $6.04 $0.65 $21.74 $0.12 $1.22 $0.68 $18.06

Load Based Levelized Cost($/MWh): $4.93 $3.31 $6.76 $4.19 $4.40 $0.47 $15.82 $0.12 $1.22 $0.49 $18.06

Notes:
1

PPA energy purchase costs included in Variable O&M costs.

Plant O&M

BPU 2 N1 Nat Gas 24-43
Generation Additions and Capacity Purchases

Energy Balance SPP Market Production Cost
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BLACK & VEATCH 9-70

Economic Parameters Generator Purchase or Levelized Capacity Purchase

Addition Capacity Year MW Installed Cost Cost Purchase MW Cost

CPW Real Discount Rate: 10.00% or Purchase ($1,000) ($1,000) Year ($1,000)

Base Year for $ 2024

Solar Farm with ITC 2032 125 91,609 63,329 2035 10 1,095

Solar Farm with ITC 2038 50 39,419 3,154 2036 10 1,122

Solar Farm with ITC 2041 25 22,358 1,789 2037 11 1,264

Capacity Purchase 2028 10 925 2038 17 2,001

Nearman ST1 Retrofit Costs Capacity Purchase 2029 10 948 2039 18 2,170

Levelized Annual Costs, $1000/yr: 56,000 Capacity Purchase 2030 10 971 2040 20 2,470

Beginning Yr: 2032 Capacity Purchase 2031 10 994 2041 10 1,265

Capacity Purchase 2032 0 0 2042 10 1,296

Capacity Purchase 2033 10 1,043 2043 12 1,593

Capacity Purchase 2034 10 1,069

Annualized Cumulative

Market Market Market Market Start & Total Total Capacity Unit Build and Total Present

Purchases Sales Purchases Sales Fuel FO&M Shutdown Generation Generation Purchases Build Retrofit System Worth

Year Load Generation Imports Exports Cost Revenue Cost Variable1 Cost Cost Cost Cost Costs Costs Costs Cost Cost (CPWC)

(GWh) (GWh) (GWh) (GWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($/MWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

5 6 8 9 10 10 9 18 20 21 23 #N/A

2024 2,663.6 2,817.7 443.9 598.0 14,340 26,908 39,097 32,239 23,984 3,221 98,541 34.97 0 0 0 85,973 85,973

2025 2,676.8 2,685.0 552.7 560.9 21,834 26,105 39,454 31,947 29,318 3,175 103,894 38.69 0 0 0 99,623 176,539

2026 2,690.0 2,834.8 448.3 593.1 18,161 27,539 43,111 32,320 36,293 3,189 114,913 40.54 0 0 0 105,536 263,759

2027 2,703.5 2,525.9 597.7 420.2 24,466 21,749 39,538 31,513 29,193 2,619 102,864 40.72 0 0 0 105,581 343,083

2028 2,717.1 2,395.2 698.3 376.4 28,621 19,757 39,500 27,667 27,067 2,723 96,958 40.48 925 0 0 106,747 415,992

2029 2,730.8 2,254.8 789.1 313.1 31,968 17,072 36,548 26,784 34,343 2,661 100,336 44.50 948 0 0 116,179 488,130

2030 2,744.5 2,331.4 760.6 347.5 28,356 20,068 42,596 25,660 23,643 3,174 95,073 40.78 971 0 0 104,331 547,023

2031 2,758.5 2,226.1 823.8 291.3 30,862 17,196 38,957 25,422 23,618 3,227 91,225 40.98 994 0 0 105,885 601,358

2032 2,772.4 1,884.4 914.5 26.6 37,209 1,527 15,926 24,020 32,569 1,140 73,655 39.09 0 91,609 63,329 172,665 681,908

2033 2,786.4 1,877.7 929.6 20.9 37,303 795 15,800 23,898 31,872 1,075 72,646 38.69 1,043 0 63,329 173,526 755,500

2034 2,800.6 1,867.1 960.2 26.6 37,314 1,816 15,712 23,950 31,845 1,146 72,654 38.91 1,069 0 63,329 172,549 822,025

2035 2,815.0 1,863.2 970.8 19.1 37,241 1,273 15,279 23,901 35,836 1,034 76,049 40.82 1,095 0 63,329 176,442 883,866

2036 2,829.5 1,772.7 1,071.1 14.3 39,930 1,532 16,139 20,810 31,913 1,344 70,206 39.60 1,122 0 63,329 173,055 939,007

2037 2,844.0 1,768.4 1,086.4 10.7 41,029 831 16,550 20,608 33,810 1,106 72,074 40.76 1,264 0 63,329 176,864 990,238

2038 2,858.6 987.1 1,873.6 2.1 62,477 347 17,201 1,596 40,558 1,190 60,544 61.34 2,001 39,419 66,482 191,156 1,040,576

2039 2,873.5 979.4 1,895.9 1.8 64,677 365 17,349 1,588 32,469 1,109 52,515 53.62 2,170 0 66,482 185,479 1,084,978

2040 2,888.3 981.7 1,910.2 3.7 66,381 722 17,650 1,608 32,545 1,102 52,904 53.89 2,470 0 66,482 187,516 1,125,787

2041 2,903.2 1,095.3 1,819.9 12.0 65,275 1,282 21,783 1,739 33,211 1,259 57,993 52.95 1,265 22,358 68,271 191,522 1,163,678

2042 2,918.3 1,116.1 1,816.4 14.2 69,438 1,739 23,876 1,752 33,196 1,092 59,915 53.68 1,296 0 68,271 197,182 1,199,143

2043 2,926.0 1,157.7 1,775.8 7.5 71,029 765 27,052 1,568 32,691 1,297 62,607 54.08 1,593 0 68,271 202,736 1,232,292

Levelized Cost($1000): $32,829 $14,729 $31,505 $24,383 $30,409 $2,316 $88,612 $41.82 $701 $6,144 $24,173 $131,586

NPV: $307,444 $137,938 $295,037 $228,344 $284,774 $21,688 $829,843 $6,568 $57,540 $226,375 $1,232,292

Levelized Cost($/MWh): $13.89 $37.69 $7.88 $6.10 $7.61 $0.58 $22.18 $0.12 $1.03 $6.05 $22.04

Load Based Levelized Cost($/MWh): $5.50 $2.47 $5.28 $4.08 $5.09 $0.39 $14.85 $0.12 $1.03 $4.05 $22.04

Notes:
1

PPA energy purchase costs included in Variable O&M costs.

Plant O&M

BPU 3 Nearman CCS 24-43
Generation Additions and Capacity Purchases

Energy Balance SPP Market Production Cost
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BLACK & VEATCH 9-71

Economic Parameters Generator Purchase or Levelized Capacity Purchase

Addition Capacity Year MW Installed Cost Cost Purchase MW Cost

CPW Real Discount Rate: 10.00% or Purchase ($1,000) ($1,000) Year ($1,000)

Base Year for $ 2024

Solar Farm with ITC 2038 50 39,419 3,154 2035 10 1,095

Solar Farm with ITC 2039 25 19,428 1,554 2036 13 1,458

2037 14 1,609

Capacity Purchase 2028 10 925 2038 20 2,354

Nearman ST1 Retrofit Costs Capacity Purchase 2029 10 948 2039 10 1,206

Levelized Annual Costs, $1000/yr: -- Capacity Purchase 2030 10 971 2040 10 1,235

Beginning Yr: -- Capacity Purchase 2031 10 994 2041 10 1,265

Capacity Purchase 2032 10 1,019 2042 10 1,296

Capacity Purchase 2033 10 1,043 2043 12 1,593

Capacity Purchase 2034 10 1,069

Annualized Cumulative

Market Market Market Market Start & Total Total Capacity Unit Build and Total Present

Purchases Sales Purchases Sales Fuel FO&M Shutdown Generation Generation Purchases Build Retrofit System Worth

Year Load Generation Imports Exports Cost Revenue Cost Variable1 Cost Cost Cost Cost Costs Costs Costs Cost Cost (CPWC)

(GWh) (GWh) (GWh) (GWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($/MWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

5 6 8 9 10 10 9 18 20 21 23 #N/A

2024 2,663.6 2,818.7 444.8 599.9 14,391 26,995 39,114 32,238 23,984 3,221 98,557 34.97 0 0 0 85,953 85,953

2025 2,676.8 2,582.3 599.9 505.5 23,686 24,013 36,325 31,709 29,318 3,124 100,476 38.91 0 0 0 100,149 176,997

2026 2,690.0 2,783.7 480.8 574.4 19,466 27,033 41,510 32,201 36,293 3,353 113,357 40.72 0 0 0 105,789 264,427

2027 2,703.5 2,455.8 636.2 388.5 25,978 20,486 37,229 31,350 29,193 2,697 100,469 40.91 0 0 0 105,960 344,036

2028 2,717.1 2,250.7 784.0 317.6 32,636 16,975 34,509 27,330 27,067 2,387 91,293 40.56 925 0 0 107,879 417,719

2029 2,730.8 2,307.2 759.8 336.2 30,334 18,449 38,296 26,906 34,343 2,741 102,285 44.33 948 0 0 115,118 489,199

2030 2,744.5 2,267.8 798.0 321.3 30,018 18,867 40,372 25,512 23,643 3,061 92,589 40.83 971 0 0 104,710 548,304

2031 2,758.5 2,203.7 841.3 286.5 31,368 17,194 38,004 25,370 23,618 3,369 90,361 41.00 994 0 0 105,529 602,458

2032 2,772.4 2,296.1 803.7 327.5 27,709 19,788 40,161 25,651 24,184 3,359 93,355 40.66 1,019 0 0 102,295 650,179

2033 2,786.4 2,264.3 819.2 297.0 28,216 17,261 39,169 25,514 23,554 3,520 91,757 40.52 1,043 0 0 103,755 694,181

2034 2,800.6 2,209.9 892.0 301.3 29,851 18,587 36,974 25,408 23,554 3,223 89,159 40.35 1,069 0 0 101,491 733,310

2035 2,815.0 2,151.0 936.7 272.7 30,866 17,085 35,354 25,264 27,554 3,116 91,288 42.44 1,095 0 0 106,164 770,520

2036 2,829.5 2,062.5 995.9 228.8 31,202 15,073 36,161 22,151 23,619 3,843 85,773 41.59 1,458 0 0 103,360 803,454

2037 2,844.0 2,116.2 1,000.2 272.4 30,965 17,971 38,998 22,090 25,548 3,501 90,137 42.59 1,609 0 0 104,740 833,793

2038 2,858.6 1,317.1 1,681.4 139.8 45,105 10,172 40,006 3,054 32,306 3,546 78,911 59.91 2,354 39,419 3,154 119,352 865,222

2039 2,873.5 1,363.1 1,657.1 146.7 45,344 10,673 40,282 3,032 24,600 3,376 71,290 52.30 1,206 19,428 4,708 111,874 892,004

2040 2,888.3 1,347.0 1,683.9 142.7 48,098 10,828 40,739 3,001 24,661 3,090 71,491 53.07 1,235 0 4,708 114,704 916,967

2041 2,903.2 1,465.2 1,624.2 186.2 46,408 14,587 47,593 3,201 24,988 4,155 79,937 54.56 1,265 0 4,708 117,732 940,260

2042 2,918.3 1,546.0 1,544.0 171.7 45,131 14,713 53,393 3,332 24,982 3,498 85,205 55.11 1,296 0 4,708 121,627 962,135

2043 2,926.0 1,564.6 1,546.3 184.8 47,033 15,805 57,756 3,179 24,509 4,073 89,517 57.22 1,593 0 4,708 127,046 982,908

Levelized Cost($1000): $28,833 $19,701 $39,122 $24,864 $27,334 $3,183 $94,504 $42.30 $731 $1,605 $590 $104,956

NPV: $270,017 $184,503 $366,372 $232,853 $255,985 $29,811 $885,021 $6,844 $15,031 $5,530 $982,908

Levelized Cost($/MWh): $13.15 $30.74 $8.86 $5.63 $6.19 $0.72 $21.39 $0.12 $0.27 $0.13 $17.58

Load Based Levelized Cost($/MWh): $4.83 $3.30 $6.55 $4.17 $4.58 $0.53 $15.83 $0.12 $0.27 $0.10 $17.58

Notes:
1

PPA energy purchase costs included in Variable O&M costs.

Plant O&M

BPU 4 Nearman 1 NOx 24-43
Generation Additions and Capacity Purchases

Energy Balance SPP Market Production Cost
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BLACK & VEATCH 9-72

Economic Parameters Generator Purchase or Levelized Capacity Purchase

Addition Capacity Year MW Installed Cost Cost Purchase MW Cost

CPW Real Discount Rate: 10.00% or Purchase ($1,000) ($1,000) Year ($1,000)

Base Year for $ 2024

Solar Farm with ITC 2038 50 39,419 3,154 2035 10 1,095

Solar Farm with ITC 2039 25 19,428 1,554 2036 13 1,458

2037 14 1,609

Capacity Purchase 2028 10 925 2038 20 2,354

Nearman ST1 Retrofit Costs Capacity Purchase 2029 10 948 2039 10 1,206

Levelized Annual Costs, $1000/yr: -- Capacity Purchase 2030 10 971 2040 10 1,235

Beginning Yr: -- Capacity Purchase 2031 10 994 2041 10 1,265

Capacity Purchase 2032 10 1,019 2042 10 1,296

Capacity Purchase 2033 10 1,043 2043 12 1,593

Capacity Purchase 2034 10 1,069

Annualized Cumulative

Market Market Market Market Start & Total Total Capacity Unit Build and Total Present

Purchases Sales Purchases Sales Fuel FO&M Shutdown Generation Generation Purchases Build Retrofit System Worth

Year Load Generation Imports Exports Cost Revenue Cost Variable1 Cost Cost Cost Cost Costs Costs Costs Cost Cost (CPWC)

(GWh) (GWh) (GWh) (GWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($/MWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

5 6 8 9 10 10 9 18 20 21 23 #N/A

2024 2,663.6 2,818.7 444.8 599.9 14,391 26,995 39,114 32,238 23,984 3,221 98,557 34.97 0 0 0 85,953 85,953

2025 2,676.8 2,724.0 537.4 584.6 21,644 27,650 41,386 32,006 29,318 3,098 105,808 38.84 0 0 0 99,802 176,682

2026 2,690.0 2,834.7 455.9 600.6 18,995 28,706 44,181 32,276 36,293 3,020 115,771 40.84 0 0 0 106,061 264,336

2027 2,703.5 2,426.1 652.4 375.1 28,651 19,898 37,940 31,247 29,193 2,685 101,065 41.66 0 0 0 109,818 346,843

2028 2,717.1 2,433.8 681.2 397.9 28,990 21,739 42,589 27,728 27,067 2,882 100,266 41.20 925 0 0 108,442 420,910

2029 2,730.8 2,387.0 711.0 367.2 29,456 20,755 43,104 27,063 34,343 2,901 107,410 45.00 948 0 0 117,058 493,594

2030 2,744.5 2,377.0 734.3 366.8 28,606 22,289 46,872 25,743 23,643 3,287 99,546 41.88 971 0 0 106,834 553,899

2031 2,758.5 2,273.3 796.1 311.0 31,084 18,953 43,342 25,511 23,618 3,698 96,169 42.30 994 0 0 109,293 609,984

2032 2,772.4 2,423.6 723.3 374.5 25,312 23,398 47,344 25,911 24,184 3,791 101,231 41.77 1,019 0 0 104,163 658,577

2033 2,786.4 2,305.1 804.8 323.5 29,283 19,612 43,195 25,574 23,554 3,510 95,833 41.57 1,043 0 0 106,547 703,763

2034 2,800.6 2,316.6 816.8 332.8 28,180 21,205 43,047 25,643 23,554 3,250 95,494 41.22 1,069 0 0 103,538 743,682

2035 2,815.0 2,263.8 856.0 304.8 28,641 19,438 42,052 25,520 27,554 3,161 98,287 43.42 1,095 0 0 108,584 781,740

2036 2,829.5 2,159.3 934.7 264.5 30,038 17,973 42,289 22,359 23,619 4,174 92,440 42.81 1,458 0 0 105,963 815,503

2037 2,844.0 2,231.0 916.4 303.4 29,034 20,716 45,898 22,331 25,548 3,339 97,117 43.53 1,609 0 0 107,044 846,510

2038 2,858.6 1,429.5 1,582.9 153.8 43,126 11,776 47,228 3,302 32,306 3,913 86,748 60.68 2,354 39,419 3,154 123,605 879,059

2039 2,873.5 1,474.9 1,561.7 163.0 43,632 12,439 47,751 3,263 24,600 3,661 79,275 53.75 1,206 19,428 4,708 116,381 906,919

2040 2,888.3 1,423.4 1,620.1 155.2 48,331 12,440 46,952 3,156 24,661 3,095 77,864 54.70 1,235 0 4,708 119,699 932,969

2041 2,903.2 1,597.7 1,506.6 201.1 43,357 16,834 57,444 3,482 24,988 4,223 90,137 56.42 1,265 0 4,708 122,633 957,231

2042 2,918.3 1,605.2 1,491.1 178.0 45,663 16,360 60,457 3,444 24,982 3,653 92,537 57.65 1,296 0 4,708 127,844 980,225

2043 2,926.0 1,682.8 1,448.0 204.7 44,901 18,734 68,743 3,421 24,509 4,701 101,375 60.24 1,593 0 4,708 133,843 1,002,110

Levelized Cost($1000): $27,875 $21,882 $44,035 $25,031 $27,334 $3,292 $99,692 $43.07 $731 $1,605 $590 $107,007

NPV: $261,044 $204,919 $412,383 $234,413 $255,985 $30,830 $933,611 $6,844 $15,031 $5,530 $1,002,110

Levelized Cost($/MWh): $13.54 $31.23 $9.55 $5.43 $5.93 $0.71 $21.62 $0.12 $0.27 $0.13 $17.93

Load Based Levelized Cost($/MWh): $4.67 $3.67 $7.38 $4.19 $4.58 $0.55 $16.70 $0.12 $0.27 $0.10 $17.93

Notes:
1

PPA energy purchase costs included in Variable O&M costs.

Plant O&M

BPU 5 HFP 24-43
Generation Additions and Capacity Purchases

Energy Balance SPP Market Production Cost



Kansas City Board of Public Utilities | 2024 INTEGRATED RESOURCE PLAN

BLACK & VEATCH 9-73

Economic Parameters Generator Purchase or Levelized Capacity Purchase

Addition Capacity Year MW Installed Cost Cost Purchase MW Cost

CPW Real Discount Rate: 10.00% or Purchase ($1,000) ($1,000) Year ($1,000)

Base Year for $ 2024

Solar Farm with ITC 2038 50 39,419 3,154 2035 10 1,095

Solar Farm with ITC 2040 25 22,524 1,802 2036 13 1,458

2037 14 1,609

Capacity Purchase 2028 10 925 2038 20 2,354

Nearman ST1 Retrofit Costs Capacity Purchase 2029 10 948 2039 20 2,412

Levelized Annual Costs, $1000/yr: -- Capacity Purchase 2030 10 971 2040 10 1,235

Beginning Yr: -- Capacity Purchase 2031 10 994 2041 10 1,265

Capacity Purchase 2032 10 1,019 2042 10 1,296

Capacity Purchase 2033 10 1,043 2043 12 1,593

Capacity Purchase 2034 10 1,069

Annualized Cumulative

Market Market Market Market Start & Total Total Capacity Unit Build and Total Present

Purchases Sales Purchases Sales Fuel FO&M Shutdown Generation Generation Purchases Build Retrofit System Worth

Year Load Generation Imports Exports Cost Revenue Cost Variable1 Cost Cost Cost Cost Costs Costs Costs Cost Cost (CPWC)

(GWh) (GWh) (GWh) (GWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($/MWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

5 6 8 9 10 10 9 18 20 21 23 #N/A

2024 2,663.6 2,818.7 444.8 599.9 14,391 26,995 39,114 32,238 23,984 3,221 98,557 34.97 0 0 0 85,953 85,953

2025 2,676.8 2,643.7 572.4 539.3 22,275 24,652 37,398 31,872 29,318 3,061 101,649 38.45 0 0 0 99,273 176,201

2026 2,690.0 2,794.1 469.9 574.0 18,778 25,901 40,582 32,280 36,293 3,096 112,251 40.17 0 0 0 105,129 263,085

2027 2,703.5 2,511.1 603.4 411.0 23,911 20,527 37,402 31,504 29,193 2,586 100,685 40.10 0 0 0 104,069 341,274

2028 2,717.1 2,344.8 727.1 354.8 28,727 17,922 36,124 27,587 27,067 2,724 93,503 39.88 925 0 0 105,233 413,149

2029 2,730.8 2,304.8 759.8 333.9 29,006 17,279 36,256 26,931 34,343 2,589 100,119 43.44 948 0 0 112,794 483,185

2030 2,744.5 2,285.9 787.7 329.1 28,077 18,109 38,805 25,576 23,643 3,005 91,030 39.82 971 0 0 101,969 540,744

2031 2,758.5 2,213.3 835.1 289.9 29,592 16,250 36,239 25,418 23,618 3,182 88,457 39.97 994 0 0 102,794 593,494

2032 2,772.4 2,319.3 788.3 335.2 25,711 19,027 38,701 25,707 24,184 3,167 91,759 39.56 1,019 0 0 99,461 639,893

2033 2,786.4 2,359.4 757.7 330.7 23,734 18,190 39,659 25,761 23,554 3,426 92,400 39.16 1,043 0 0 98,987 681,873

2034 2,800.6 2,239.5 868.8 307.8 27,626 17,616 35,564 25,507 23,554 2,903 87,528 39.08 1,069 0 0 98,607 719,890

2035 2,815.0 2,212.9 894.9 292.9 27,545 16,791 35,200 25,440 27,554 3,011 91,206 41.21 1,095 0 0 103,054 756,010

2036 2,829.5 2,088.5 976.4 235.4 28,781 14,366 34,767 22,234 23,619 3,537 84,156 40.30 1,458 0 0 100,029 787,882

2037 2,844.0 2,182.0 948.8 286.8 27,173 17,505 38,662 22,256 25,548 3,256 89,722 41.12 1,609 0 0 100,999 817,138

2038 2,858.6 1,368.8 1,635.9 146.1 40,340 9,902 39,321 3,197 32,306 3,714 78,537 57.38 2,354 39,419 3,154 114,483 847,285

2039 2,873.5 1,357.3 1,649.1 132.9 41,703 9,103 39,573 3,180 24,227 3,312 70,292 51.79 2,412 0 3,154 108,457 873,249

2040 2,888.3 1,380.5 1,650.4 142.7 43,554 10,067 39,078 3,102 24,661 3,077 69,919 50.65 1,235 22,524 4,956 109,597 897,101

2041 2,903.2 1,496.7 1,587.7 181.2 41,789 13,198 45,052 3,300 24,988 3,690 77,030 51.47 1,265 0 4,956 111,842 919,228

2042 2,918.3 1,555.7 1,528.9 166.3 41,345 13,291 49,546 3,379 24,982 3,273 81,180 52.18 1,296 0 4,956 115,487 939,999

2043 2,926.0 1,558.2 1,548.2 180.4 43,709 14,203 52,611 3,190 24,509 3,800 84,110 53.98 1,593 0 4,956 120,166 959,647

Levelized Cost($1000): $26,603 $19,325 $38,484 $24,973 $27,325 $3,082 $93,863 $41.29 $762 $1,632 $571 $102,473

NPV: $249,133 $180,981 $360,397 $233,866 $255,895 $28,859 $879,017 $7,133 $15,282 $5,346 $959,647

Levelized Cost($/MWh): $12.43 $29.33 $8.57 $5.56 $6.09 $0.69 $20.91 $0.13 $0.27 $0.13 $17.17

Load Based Levelized Cost($/MWh): $4.46 $3.24 $6.45 $4.18 $4.58 $0.52 $15.72 $0.13 $0.27 $0.10 $17.17

Notes:
1

PPA energy purchase costs included in Variable O&M costs.

Plant O&M

BPU 6 LFP 24-43
Generation Additions and Capacity Purchases

Energy Balance SPP Market Production Cost



Kansas City Board of Public Utilities | 2024 INTEGRATED RESOURCE PLAN

BLACK & VEATCH 9-74

Economic Parameters Generator Purchase or Levelized Capacity Purchase

Addition Capacity Year MW Installed Cost Cost Purchase MW Cost

CPW Real Discount Rate: 10.00% or Purchase ($1,000) ($1,000) Year ($1,000)

Base Year for $ 2024

Solar Farm with ITC 2038 75 59,129 4,730 2035 13 1,424

2036 18 2,019

2037 19 2,183

Capacity Purchase 2028 10 925 2038 11 1,295

Nearman ST1 Retrofit Costs Capacity Purchase 2029 10 948 2039 12 1,447

Levelized Annual Costs, $1000/yr: -- Capacity Purchase 2030 10 971 2040 14 1,729

Beginning Yr: -- Capacity Purchase 2031 10 994 2041 15 1,898

Capacity Purchase 2032 10 1,019 2042 17 2,203

Capacity Purchase 2033 12 1,252 2043 19 2,523

Capacity Purchase 2034 13 1,390

Annualized Cumulative

Market Market Market Market Start & Total Total Capacity Unit Build and Total Present

Purchases Sales Purchases Sales Fuel FO&M Shutdown Generation Generation Purchases Build Retrofit System Worth

Year Load Generation Imports Exports Cost Revenue Cost Variable1 Cost Cost Cost Cost Costs Costs Costs Cost Cost (CPWC)

(GWh) (GWh) (GWh) (GWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($/MWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

5 6 8 9 10 10 9 18 20 21 23 #N/A

2024 2,663.6 2,818.7 444.8 599.9 14,391 26,995 39,114 32,238 23,984 3,221 98,557 34.97 0 0 0 85,953 85,953

2025 2,683.4 2,684.3 557.1 558.0 21,996 25,975 39,445 31,946 29,318 3,168 103,877 38.70 0 0 0 99,898 176,770

2026 2,703.1 2,848.4 446.6 591.9 17,907 27,553 43,706 32,354 36,293 3,265 115,618 40.59 0 0 0 105,972 264,350

2027 2,723.1 2,524.2 610.6 411.7 24,937 21,359 39,479 31,512 29,193 2,620 102,803 40.73 0 0 0 106,382 344,276

2028 2,743.3 2,394.7 716.3 367.7 29,278 19,337 39,485 27,666 27,067 2,724 96,942 40.48 925 0 0 107,808 417,911

2029 2,763.5 2,339.6 764.3 340.4 30,328 18,477 39,351 26,983 34,343 2,747 103,423 44.21 948 0 0 116,221 490,075

2030 2,784.2 2,331.3 787.5 334.7 29,195 19,364 42,592 25,661 23,643 3,181 95,077 40.78 971 0 0 105,879 549,841

2031 2,804.6 2,247.8 843.7 286.9 31,097 17,007 39,628 25,476 23,618 3,298 92,020 40.94 994 0 0 107,104 604,802

2032 2,825.5 2,348.5 810.2 333.2 27,521 19,880 41,917 25,768 24,184 3,376 95,245 40.56 1,019 0 0 103,905 653,275

2033 2,846.4 2,395.9 783.0 332.5 25,448 19,278 43,338 25,810 23,554 3,583 96,285 40.19 1,252 0 0 103,707 697,256

2034 2,867.4 2,274.5 890.4 297.5 29,283 18,027 38,990 25,560 23,554 2,931 91,035 40.02 1,390 0 0 103,679 737,229

2035 2,888.6 2,251.6 925.1 288.1 29,315 17,528 39,135 25,497 27,554 3,066 95,252 42.30 1,424 0 0 108,462 775,245

2036 2,909.9 2,113.0 1,022.3 225.4 31,504 14,630 37,893 22,267 23,619 3,732 87,511 41.42 2,019 0 0 106,404 809,148

2037 2,931.5 2,195.3 1,004.5 268.3 30,233 17,434 41,691 22,271 25,548 3,321 92,830 42.29 2,183 0 0 107,811 840,378

2038 2,953.2 1,454.9 1,645.0 146.6 42,617 10,514 42,937 3,234 32,681 3,820 82,671 56.82 1,295 59,129 4,730 120,799 872,188

2039 2,975.0 1,458.3 1,649.4 132.8 43,676 9,707 43,873 3,253 24,600 3,543 75,268 51.61 1,447 0 4,730 115,415 899,817

2040 2,997.0 1,405.4 1,719.8 128.2 48,348 9,760 43,067 3,138 24,661 3,047 73,913 52.59 1,729 0 4,730 118,961 925,706

2041 3,019.4 1,535.8 1,645.0 161.4 45,987 12,758 50,281 3,365 24,988 3,791 82,425 53.67 1,898 0 4,730 122,282 949,899

2042 3,041.5 1,567.8 1,616.8 143.1 47,343 12,430 54,272 3,394 24,982 3,490 86,139 54.94 2,203 0 4,730 127,985 972,919

2043 3,056.2 1,623.4 1,593.4 160.7 47,728 13,781 60,466 3,312 24,509 4,174 92,462 56.95 2,523 0 4,730 133,662 994,773

Levelized Cost($1000): $27,848 $20,102 $41,447 $25,023 $27,345 $3,187 $97,002 $42.04 $837 $1,663 $637 $106,223

NPV: $260,797 $188,250 $388,147 $234,338 $256,083 $29,848 $908,416 $7,843 $15,571 $5,968 $994,773

Levelized Cost($/MWh): $12.74 $30.82 $9.07 $5.47 $5.98 $0.70 $21.22 $0.14 $0.27 $0.14 $17.40

Load Based Levelized Cost($/MWh): $4.56 $3.29 $6.79 $4.10 $4.48 $0.52 $15.89 $0.14 $0.27 $0.10 $17.40

Notes:
1

PPA energy purchase costs included in Variable O&M costs.

Plant O&M

BPU 7 HLG 24-43
Generation Additions and Capacity Purchases

Energy Balance SPP Market Production Cost



Kansas City Board of Public Utilities | 2024 INTEGRATED RESOURCE PLAN

BLACK & VEATCH 9-75

Economic Parameters Generator Purchase or Levelized Capacity Purchase

Addition Capacity Year MW Installed Cost Cost Purchase MW Cost

CPW Real Discount Rate: 10.00% or Purchase ($1,000) ($1,000) Year ($1,000)

Base Year for $ 2024

Solar Farm with ITC 2032 25 18,322 1,466 2034 10 1,069

Solar Farm with ITC 2037 25 19,992 1,599 2035 10 1,095

Solar Farm with ITC 2038 50 39,419 3,154 2036 13 1,458

Solar Farm with ITC 2041 25 22,358 1,789 2037 11 1,264

Nearman ST1 Retrofit Costs Capacity Purchase 2028 10 925 2038 17 2,001

Levelized Annual Costs, $1000/yr: -- Capacity Purchase 2029 10 948 2039 17 2,050

Beginning Yr: -- Capacity Purchase 2030 10 971 2040 19 2,347

Capacity Purchase 2031 20 1,989 2041 10 1,265

Capacity Purchase 2032 10 1,019 2042 10 1,296

Capacity Purchase 2033 10 1,043 2043 10 1,328

Annualized Cumulative

Market Market Market Market Start & Total Total Capacity Unit Build and Total Present

Purchases Sales Purchases Sales Fuel FO&M Shutdown Generation Generation Purchases Build Retrofit System Worth

Year Load Generation Imports Exports Cost Revenue Cost Variable1 Cost Cost Cost Cost Costs Costs Costs Cost Cost (CPWC)

(GWh) (GWh) (GWh) (GWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($/MWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

5 6 8 9 10 10 9 18 20 21 23 #N/A

2024 2,663.6 2,818.7 444.8 599.9 14,391 26,995 39,114 32,238 23,984 3,221 98,557 34.97 0 0 0 85,953 85,953

2025 2,676.8 2,684.3 553.6 561.1 21,873 26,112 39,444 31,946 29,318 3,168 103,876 38.70 0 0 0 99,637 176,532

2026 2,690.0 2,819.8 458.1 587.9 18,563 27,347 42,699 32,285 36,293 3,106 114,383 40.56 0 0 0 105,599 263,804

2027 2,703.5 2,525.8 597.6 419.9 24,460 21,738 39,531 31,513 29,193 2,619 102,857 40.72 0 0 0 105,579 343,127

2028 2,717.1 2,395.2 698.3 376.5 28,621 19,757 39,501 27,668 27,067 2,723 96,959 40.48 925 0 0 106,747 416,037

2029 2,730.8 2,339.7 741.7 350.6 29,536 19,003 39,365 26,982 34,343 2,743 103,432 44.21 948 0 0 114,912 487,388

2030 2,744.5 2,331.7 760.3 347.5 28,345 20,069 42,607 25,661 23,643 3,174 95,085 40.78 971 0 0 104,332 546,281

2031 2,758.5 2,245.4 815.7 302.6 30,347 17,923 39,562 25,467 23,618 3,305 91,951 40.95 1,989 0 0 106,364 600,863

2032 2,772.4 2,405.6 736.7 369.9 25,242 21,969 41,762 25,765 24,582 3,361 95,471 39.69 1,019 18,322 1,466 101,228 648,086

2033 2,786.4 2,459.9 704.4 377.9 23,026 21,875 43,462 25,818 23,942 3,582 96,805 39.35 1,043 0 1,466 100,465 690,693

2034 2,800.6 2,350.2 797.0 346.6 26,301 20,909 39,496 25,592 23,937 2,942 91,967 39.13 1,069 0 1,466 99,893 729,206

2035 2,815.0 2,315.0 833.2 333.2 26,691 20,082 39,190 25,500 27,935 3,070 95,694 41.34 1,095 0 1,466 104,863 765,960

2036 2,829.5 2,156.4 935.8 262.7 29,142 16,965 37,288 22,228 23,998 3,652 87,167 40.42 1,458 0 1,466 102,268 798,545

2037 2,844.0 2,315.4 865.8 337.2 26,259 21,663 41,648 22,269 26,302 3,313 93,531 40.40 1,264 19,992 3,065 102,456 828,223

2038 2,858.6 1,515.4 1,531.6 188.4 39,285 13,247 42,936 3,235 33,056 3,842 83,068 54.81 2,001 39,419 6,219 117,326 859,119

2039 2,873.5 1,515.1 1,533.4 174.9 40,170 12,441 43,721 3,245 24,973 3,578 75,517 49.84 2,050 0 6,219 111,515 885,815

2040 2,888.3 1,465.9 1,592.2 169.8 44,347 12,593 43,065 3,137 25,033 3,051 74,286 50.68 2,347 0 6,219 114,605 910,756

2041 2,903.2 1,656.7 1,476.8 230.3 40,629 17,718 50,254 3,365 25,727 3,791 83,137 50.18 1,265 22,358 8,007 115,320 933,571

2042 2,918.3 1,710.2 1,425.6 217.6 40,216 18,217 55,287 3,428 25,717 3,564 87,996 51.45 1,296 0 8,007 119,298 955,028

2043 2,926.0 1,743.8 1,419.1 236.9 41,534 19,876 60,411 3,319 25,238 4,262 93,230 53.46 1,328 0 8,007 124,223 975,340

Levelized Cost($1000): $26,381 $21,466 $41,374 $25,017 $27,520 $3,174 $97,086 $41.44 $807 $3,112 $1,340 $104,148

NPV: $247,057 $201,032 $387,468 $234,285 $257,721 $29,727 $909,200 $7,562 $29,142 $12,552 $975,340

Levelized Cost($/MWh): $13.06 $29.60 $8.85 $5.35 $5.89 $0.68 $20.77 $0.14 $0.52 $0.29 $17.45

Load Based Levelized Cost($/MWh): $4.42 $3.60 $6.93 $4.19 $4.61 $0.53 $16.26 $0.14 $0.52 $0.22 $17.45

Notes:
1

PPA energy purchase costs included in Variable O&M costs.

Plant O&M

BPU 8 HRR 24-43
Generation Additions and Capacity Purchases

Energy Balance SPP Market Production Cost



Kansas City Board of Public Utilities | 2024 INTEGRATED RESOURCE PLAN

BLACK & VEATCH 9-76

Economic Parameters Generator Purchase or Levelized Capacity Purchase

Addition Capacity Year MW Installed Cost Cost Purchase MW Cost

CPW Real Discount Rate: 10.00% or Purchase ($1,000) ($1,000) Year ($1,000)

Base Year for $ 2024

Solar Farm with ITC 2030 25 19,251 1,540 2028 10 925

Solar Farm with ITC 2031 100 75,145 6,012 2029 10 948

Solar Farm with ITC 2032 200 146,574 11,726 2031 17 1,690

Solar Farm with ITC 2036 25 20,274 1,622

Nearman ST1 Retrofit Costs Solar Farm with ITC 2037 200 159,934 12,795

Levelized Annual Costs, $1000/yr: -- Solar Farm with ITC 2038 200 157,678 12,614

Beginning Yr: -- Solar Farm with ITC 2039 200 155,422 12,434

Solar Farm with ITC 2040 200 180,195 14,416

Solar Farm with ITC 2042 25 22,193 1,775

Annualized Cumulative

Market Market Market Market Start & Total Total Capacity Unit Build and Total Present

Purchases Sales Purchases Sales Fuel FO&M Shutdown Generation Generation Purchases Build Retrofit System Worth

Year Load Generation Imports Exports Cost Revenue Cost Variable1 Cost Cost Cost Cost Costs Costs Costs Cost Cost (CPWC)

(GWh) (GWh) (GWh) (GWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($/MWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

5 6 8 9 10 10 9 18 20 21 23 #N/A

2024 2,663.6 2,816.4 444.9 597.7 14,372 26,900 39,072 32,238 23,984 3,229 98,522 34.98 0 0 0 85,994 85,994

2025 2,676.8 2,684.2 553.6 561.0 21,873 26,109 39,442 31,946 29,318 3,168 103,874 38.70 0 0 0 99,637 176,574

2026 2,690.0 2,844.9 443.8 598.7 17,981 27,778 43,342 32,343 36,293 3,188 115,167 40.48 0 0 0 105,369 263,656

2027 2,703.5 2,523.5 597.6 417.6 24,461 21,660 39,458 31,507 29,193 2,619 102,778 40.73 0 0 0 105,579 342,979

2028 2,717.1 2,392.1 700.3 375.4 28,739 19,693 39,327 27,660 27,067 2,723 96,778 40.46 925 0 0 106,750 415,891

2029 2,730.8 2,340.2 741.3 350.7 29,522 19,008 39,381 26,983 34,343 2,743 103,450 44.21 948 0 0 114,911 487,242

2030 2,744.5 2,387.7 727.1 370.3 26,970 21,413 42,601 25,660 24,068 3,174 95,502 40.00 0 19,251 1,540 102,600 545,156

2031 2,758.5 2,530.7 639.7 411.9 22,726 23,654 39,599 25,496 22,830 3,373 91,298 36.08 1,690 75,145 7,552 99,613 596,273

2032 2,772.4 3,031.0 460.5 719.2 13,886 40,614 40,934 25,754 26,517 3,394 96,600 31.87 0 146,574 19,278 89,149 637,862

2033 2,786.4 3,053.4 475.2 742.2 13,544 41,423 42,199 25,753 25,767 3,400 97,120 31.81 0 0 19,278 88,519 675,403

2034 2,800.6 2,907.3 516.9 623.5 14,777 35,569 36,860 25,441 25,698 2,958 90,957 31.29 0 0 19,278 89,443 709,887

2035 2,815.0 2,918.8 554.8 658.6 15,690 37,460 37,918 25,460 29,672 3,008 96,059 32.91 0 0 19,278 93,567 742,682

2036 2,829.5 2,800.8 600.9 572.2 16,163 33,574 35,548 22,156 26,097 3,559 87,360 31.19 0 20,274 20,899 90,850 771,629

2037 2,844.0 3,180.6 575.1 911.8 16,196 49,463 33,559 21,939 29,007 2,915 87,421 27.49 0 159,934 33,694 87,848 797,076

2038 2,858.6 2,192.8 1,338.7 672.9 40,393 33,784 15,533 1,560 19,353 1,066 37,511 17.11 0 157,678 46,308 90,429 820,888

2039 2,873.5 2,477.7 1,359.1 958.1 43,783 46,615 10,444 1,441 22,279 1,168 35,333 14.26 0 155,422 58,742 91,243 842,731

2040 2,888.3 3,092.6 1,278.8 1,240.6 44,317 55,303 8,282 1,398 25,244 1,536 36,460 11.79 0 180,195 73,158 98,632 864,196

2041 2,903.2 3,140.8 1,259.5 1,239.0 46,075 58,123 10,268 1,421 25,086 1,777 38,552 12.27 0 0 73,158 99,661 883,914

2042 2,918.3 3,158.0 1,264.5 1,251.5 49,936 61,999 10,810 1,396 25,365 1,725 39,296 12.44 0 22,193 74,933 102,166 902,289

2043 2,926.0 3,213.2 1,236.9 1,254.0 50,961 66,243 13,149 1,322 25,206 2,186 41,862 13.03 0 0 74,933 101,514 918,888

Levelized Cost($1000): $23,790 $31,319 $35,893 $24,751 $27,504 $2,873 $91,021 $33.91 $223 $31,237 $14,405 $98,120

NPV: $222,794 $293,299 $336,135 $231,787 $257,570 $26,910 $852,402 $2,088 $292,528 $134,903 $918,888

Levelized Cost($/MWh): $14.13 $20.19 $6.04 $4.16 $4.63 $0.48 $15.31 $0.04 $5.23 $2.42 $16.44

Load Based Levelized Cost($/MWh): $3.99 $5.25 $6.01 $4.15 $4.61 $0.48 $15.25 $0.04 $5.23 $2.41 $16.44

Notes:
1

PPA energy purchase costs included in Variable O&M costs.

Plant O&M

BPU 9 Net Zero 24-43
Generation Additions and Capacity Purchases

Energy Balance SPP Market Production Cost



Kansas City Board of Public Utilities | 2024 INTEGRATED RESOURCE PLAN
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Economic Parameters Generator Purchase or Levelized Capacity Purchase

Addition Capacity Year MW Installed Cost Cost Purchase MW Cost

CPW Real Discount Rate: 10.00% or Purchase ($1,000) ($1,000) Year ($1,000)

Base Year for $ 2024

Solar Farm with ITC 2028 125 100,899 8,072 2034 10 1,069

Solar Farm with ITC 2032 25 18,322 1,466 2035 10 1,095

Solar Farm with ITC 2038 75 59,129 4,730 2036 13 1,458

2037 15 1,724

Nearman ST1 Retrofit Costs Capacity Purchase 2028 10 925 2038 10 1,177

Levelized Annual Costs, $1000/yr: -- Capacity Purchase 2029 11 1,042 2039 10 1,206

Beginning Yr: -- Capacity Purchase 2030 16 1,553 2040 11 1,359

Capacity Purchase 2031 17 1,690 2041 13 1,645

Capacity Purchase 2032 10 1,019 2042 14 1,815

Capacity Purchase 2033 10 1,043 2043 17 2,257

Annualized Cumulative

Market Market Market Market Start & Total Total Capacity Unit Build and Total Present

Purchases Sales Purchases Sales Fuel FO&M Shutdown Generation Generation Purchases Build Retrofit System Worth

Year Load Generation Imports Exports Cost Revenue Cost Variable1 Cost Cost Cost Cost Costs Costs Costs Cost Cost (CPWC)

(GWh) (GWh) (GWh) (GWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000) ($/MWh) ($1,000) ($1,000) ($1,000) ($1,000) ($1,000)

5 6 8 9 10 10 9 18 20 21 23 #N/A

2024 2,663.6 2,818.7 444.8 599.9 14,391 26,995 39,114 32,238 23,984 3,221 98,557 34.97 0 0 0 85,953 85,953

2025 2,676.8 2,684.3 553.6 561.1 21,873 26,112 39,444 31,946 29,318 3,168 103,876 38.70 0 0 0 99,637 176,532

2026 2,690.0 2,819.8 458.1 587.9 18,563 27,347 42,699 32,285 36,293 3,106 114,383 40.56 0 0 0 105,599 263,804

2027 2,703.5 2,525.8 597.6 419.9 24,460 21,738 39,531 31,513 29,193 2,619 102,857 40.72 0 0 0 105,579 343,127

2028 2,717.1 2,698.0 540.2 521.2 22,094 27,342 39,221 27,663 23,753 2,723 93,359 34.60 925 100,899 8,072 97,108 409,453

2029 2,730.8 2,647.8 561.1 478.2 22,203 25,882 39,225 26,988 33,710 2,744 102,667 38.77 1,042 0 8,072 108,101 476,575

2030 2,744.5 2,632.7 587.8 476.1 22,027 27,095 42,240 25,659 22,932 3,156 93,987 35.70 1,553 0 8,072 98,544 532,201

2031 2,758.5 2,558.1 616.1 415.7 22,730 23,647 39,590 25,495 22,830 3,373 91,288 35.69 1,690 0 8,072 100,134 583,585

2032 2,772.4 2,724.8 554.2 506.6 18,809 28,823 41,970 25,807 23,731 3,402 94,910 34.83 1,019 18,322 9,538 95,453 628,115

2033 2,786.4 2,694.8 569.2 477.6 18,852 26,781 41,151 25,664 23,050 3,418 93,283 34.62 1,043 0 9,538 95,935 668,801

2034 2,800.6 2,632.6 625.6 457.5 20,635 26,524 38,376 25,549 23,018 2,915 89,858 34.13 1,069 0 9,538 94,575 705,264

2035 2,815.0 2,614.3 659.9 459.2 21,264 26,787 38,797 25,497 27,006 3,047 94,347 36.09 1,095 0 9,538 99,456 740,122

2036 2,829.5 2,470.3 727.6 368.4 22,298 22,661 37,178 22,255 23,057 3,717 86,207 34.90 1,458 0 9,538 96,840 770,978

2037 2,844.0 2,557.8 725.5 439.4 22,098 27,462 41,516 22,274 22,976 3,312 90,079 35.22 1,724 0 9,538 95,976 798,779

2038 2,858.6 1,816.1 1,340.1 297.6 33,634 19,920 42,655 3,234 32,097 3,828 81,814 45.05 1,177 59,129 14,268 110,973 828,002

2039 2,873.5 1,816.3 1,340.4 283.2 34,176 19,177 43,285 3,245 24,005 3,568 74,104 40.80 1,206 0 14,268 104,577 853,037

2040 2,888.3 1,769.2 1,391.3 272.3 37,804 19,010 42,690 3,137 24,053 3,036 72,916 41.21 1,359 0 14,268 107,336 876,396

2041 2,903.2 1,897.5 1,330.2 324.5 36,226 23,919 49,640 3,365 24,370 3,768 81,143 42.76 1,645 0 14,268 109,363 898,033

2042 2,918.3 1,929.9 1,290.7 302.4 36,302 23,923 53,569 3,389 24,353 3,441 84,751 43.92 1,815 0 14,268 113,214 918,395

2043 2,926.0 1,994.3 1,262.7 330.9 36,290 26,902 59,919 3,348 23,870 4,167 91,304 45.78 2,257 0 14,268 117,216 937,561

Levelized Cost($1000): $22,589 $25,504 $41,079 $25,013 $26,707 $3,166 $95,964 $37.69 $813 $9,934 $6,251 $100,114

NPV: $211,549 $238,842 $384,700 $234,243 $250,105 $29,652 $898,699 $7,616 $93,033 $58,540 $937,561

Levelized Cost($/MWh): $13.08 $27.84 $7.96 $4.85 $5.18 $0.61 $18.61 $0.14 $1.66 $1.21 $16.77

Load Based Levelized Cost($/MWh): $3.78 $4.27 $6.88 $4.19 $4.47 $0.53 $16.08 $0.14 $1.66 $1.05 $16.77

Notes:
1

PPA energy purchase costs included in Variable O&M costs.

Plant O&M

BPU 10 2028 CTs 24-43
Generation Additions and Capacity Purchases

Energy Balance SPP Market Production Cost
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Review of the Board of Public 
Utilities’ 2024 Integrated 
Resource Plan

Prepared for Kansas City Board of Public Utilities
November 6, 2024
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RMI’s Role

 RMI partnered with Sierra Club and Kansans for an Affordable 
Future to review Kansas City Bureau of Public Utilities’ (BPU) 
2024 Integrated Resources Plan (IRP)

 RMI’s review is based on the Black & Veatch’s full IRP as filed to 
the Board on August 30, 2024.

 This non-exhaustive review focuses on high-impact 
opportunities to perform best-practice resource planning.



RMI – Energy. Transformed.RMI – Energy. Transformed.

RMI’s Approach: Critical Topics
We focus on three critical topics for BPU’s Integrated Resources Plan:

Key Topic Summary of RMI’s Approach

Overall Best Pratices • Review BPU’s IRP process in light of resource planning best 
practices

Demand-Side Resources

• Survey relevant IRA provisions that are shifting the economics of 
distributed energy resources

• Evaluate how IRA provisions were integrated into load forecasts
• We also review DER-related actions proposed in the 2024 IRP 

Update and provide additional recommendations to best take 
advantage of cost-effective DERs for the benefit of ratepayers.

Evaluating BPU’s existing fleet
• Evaluate the economic position of Nearman 1, a key element of 

BPU’s existing fleet
• Explore options for managing costs associated with existing units
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I. Integrated Resource 
Planning Best 
Practices
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IRPs must maintain three core qualities to be effective 
tools for utilities and regulators to evaluate resource 
decisions

5

IRP quality Definition

Trusted The IRP is transparent and well vetted, with stakeholder input.

Comprehensive

The IRP can accurately represent the costs, capabilities, system 
impacts, and values of resources that might be available within the 
planning time horizon; the IRP can consider actions across the 
transmission and distribution systems as portfolio options.

Aligned

It is clear how the plan evaluates options to meet traditional planning 
requirements such as reliability, affordability, and safety, as well as 
state and federal policies and customer or company priorities, 
such as reducing emissions and advancing environmental justice.

IRP Best Practices
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II. Demand-Side 
Resources
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Evaluating Demand-Side Resources in BPU’s 
IRP 

 When integrated resource plans include demand-side resources 
into their resource plans, they can realize multiple co-benefits:

Demand-Side Resources

Energy Value

• Avoided operating costs, including 
air pollution, from BPU’s existing 
fleet 

Capacity Value

• Avoided costs and risks from 
market procurement of capacity

• Potentially, avoided capital and 
fixed O&M costs by retiring or 
avoiding new generation 
investments

Distribution-Level Value

• Avoided costs and investments on 
BPU’s distribution system

• Better integration of electrifying 
loads

Resilience Value

• Potential improvements to 
resilience during reliability evets
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Short- and long-term recommendations:

• Update load and EE/DSM forecasts.
• Analyze potential for expanded utility EE/DSM programs.
• Consider applications to time-limited federal financing programs.
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Demand-Side Resources: Recommendations

• Expand utility EE/DSM programs.

• Prepare for VPPs by encouraging DER adoption and supporting demand-side resources in utility 
planning and operations.

• Leverage innovative financing mechanisms to lower costs of demand-side resources for 
customers.

Demand-Side Resources
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III. Evaluating BPU’s 
Existing Fleet
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RMI’s Review

 We focus our review on Nearman Creek Power Plant’s Unit 1, 
which represents a significant amount of the energy and costs 
of BPU’s existing portfolio.

 We focus on three major topics:
 BPU’s IRP as an opportunity to evaluate near-term options for the 

Nearman Creek unit, including economic retirement
 Integrating air pollution costs into BPU’s resource planning practice

Evaluating BPU’s Fleet
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Considerations for Economic Retirement Analysis 

Evaluating BPU’s Fleet

Option to Consider Description Potential Benefits

Economic retirement & 
replacement

Retire the Nearman Creek unit 
and replace with clean 
resources

Manages regulatory risk; Could 
reduce NPV portfolio costs

Clean repowering

Interconnect additional 
resources at the Nearman 
Creek interconnection to replace 
or supplement Nearman 
generation

Leverages cost benefits from re-
use of interconnection 
infrastructure

Seasonal operation
Run Nearman Creek during 
peak seasons only

Maintains option value and 
reduces O&M costs

BPU’s 2024 IRP represents a critical opportunity to evaluate these options, and it should seize the 
opportunity to do rigorous, objective, and quantitative analysis that determines the best path forward 
for BPU ratepayers.
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Case Study: Ameren Missouri

Evaluating BPU’s Fleet

Ameren is using US DOE LPO’s Energy 
Infrastructure Reinvestment (EIR) program 
to finance retirement of its Rush Island coal 
plant and a buildout of clean energy

 EIR provides access to capital and reduces 
financing costs

 Retiring Rush Island early and financing 
with EIR allows Ameren to “recycle” capital 
into new assets
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Evaluating Nearman Creek 1’s Air Pollution Health Impacts

Evaluating BPU’s Fleet

BPU can consider health costs borne by the 
community due to Nearman Creek’s emissions.

 Based on BPU’s projections, Nearman’s local air 
pollutant emissions are projected to generate 
$347M in health costs and an additional 22 
mortalities between 2024 and 2032.

 Adjusting cumulative present worth of the BPU 
base scenario to include health costs would raise 
this at least by 26% up to $1.3 billion. 

 As agencies like the EPA tighten regulations on 
emissions, failing to account for these impacts 
could result in future liabilities, penalties, and 
increased costs of compliance
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Thinking through federal policy uncertainty

 Given Trump’s win in the 2024 presidential election, there is some 
uncertainty about implementation of existing policy and regulations

 These changes in policy are not likely to change fundamental coal 
economics

 Clarity on the durability of these policy elements will likely emerge in 
coming months

 BPU could consider an updated IRP that evaluates a wider set of options 
(including testing several retirement dates for Nearman Creek 1) in the 
near future
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What’s the bottom line and what can BPU do?

 We present a playbook of options that BPU could take to ensure 
its IRP works for ratepayers, including:

 Setting ground rules and procedure for a transparent and generative 
stakeholder consultation

 Integrating its IRP with an all-source procurement process to get up-to-
date costs and technologies

 Taking inspiration from other energy efficiency programs, including from 
peer co-op utilities

 Evaluating the best economic option for Nearman 1’s remaining lifetime
 Clarifying how it uses PLEXOS’s economic optimization
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What’s the bottom line and what can BPU do?

 Actions that the Board could take today:
 Run supplemental scenarios using Black & Veatch’s existing IRP 

model:
 A baseline “economic optimization” scenario that sets a common foundation for 

least-cost planning
 Examine options at Nearman Creek 1 including
 Integrating local air pollution costs into its cost evaluations

 Evaluate options to deploy clean resources at Nearman Creek 1’s 
point of interconnection

 Develop a working group or contract with a consultant to explore 
innovative energy efficiency & demand-side management 
programs
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Questions & Next Steps

 RMI has prepared a memo that covers these topics in greater 
detail and can share with the Board pending interest.

 RMI staff are happy to participate in follow-up conversations 
with BPU members and staff, and may be able to provide 
additional technical assistance.
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Thank you! Please don’t hesitate to reach out:

Tyler Fitch – tyler.fitch@rmi.org
Jesse Cohen – jcohen@rmi.org
Gaby Tosado – gtosado@rmi.org
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