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FOREWORD BY GARY GIBSON, PRESIDENT – CEO 

City Utilities (CU) is pleased to provide this 2022 Integrated Resource Plan (IRP) Overview document as a 
reference to how CU plans to provide for our community’s capacity and energy needs over the next 20 years. 
This IRP reviews CU’s current power generation portfolio and identifies future resources to meet our 
customers’ needs in the most economical and environmentally responsible way. The electric industry 
continues to undergo numerous fundamental and fast paced changes. To manage those changes, CU is 
updating its IRP on a more frequent basis. CU previously issued IRPs in 2017 and 2019. CU has worked with 
The Energy Authority (TEA), a key partner in preparing this 2022 IRP, as well as the 2017 and 2019 plans. 
Supporting data, which includes additional details about our plans, is available to those interested.  

STRATEGIC PLAN 

The CU Strategic Plan drives efforts throughout CU to ensure reliable and affordable electrical energy for our 
customers. CU will lead with integrity to ensure that it fulfills its professional, ethical, regulatory, 
environmental, and public safety responsibilities. CU will explore diverse resources and delivery options that 
provide stability and sustainable long- term access to electric energy resources for our community. 
 
The 2022 IRP adheres to the Vision and Mission statements which come directly from the CU Strategic Plan: 
 

• CU’s Vision: Deliver world-class services and exceptional value to our customers. 

• CU’s Mission: Advance the quality of life in our community through innovation, engagement, and 
stewardship. 

IRP METHODOLOGY 

The IRP utilizes an iterative process that begins with identifying assumptions that become the basis for 

forecasting future electric demand and the potential resources to meet that demand. The process optimizes 

a mix of resources, both supply-side and demand-side, that minimizes future costs while meeting CU’s goals 

(such as CO2 reduction). Some key outputs of the process are Net Present Value of Revenue Requirements 

(NPVRR) and Levelized Cost of Energy (LCoE) over the planning timeframe. Energy Exemplar’s PLEXOS 

capacity planning model was utilized for this study. 

 

IRP 6-Step Process 
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IRP GOALS 

The overarching goal of this IRP study is to forecast the future demand and supply requirements of our 
customers and identify the optimal mix of resources to maintain a diverse generation portfolio.  Affordability, 

reliability, regulatory, and social expectations are key criteria in this analysis.  

CU is committed to reduce its CO2 emissions by 70% by 2035 from 2005 baseline levels. Although outside of 
this IRP planning period, CU has set a goal of net zero carbon emissions by 2050. These goals will be achieved 
by including a diverse mix of generating technologies. 

 

Additionally, CU has a goal of maintaining adequate local generation to serve at least 50% of its peak load. 
Local generation can ensure increased system reliability in case of transmission outages. Local generation 

can also serve as a pricing hedge against transmission congestion costs. For example, during the 14-day 

winter event in February 2021 (winter storm Uri) our customers experienced minimal service interruptions 
and avoided significant electric costs from having local capacity resources available.  

INDUSTRY AND ECONOMIC FACTORS/RISKS 

Significant changes from the 2019 IRP to the 2022 IRP include: 

• SPP Planning Reserve Margin (PRM) increasing, and now includes both the summer and winter 
seasons  

• Effective Load Carrying Capability (ELCC) accreditation methodology for renewable resources 
resulting in lower accreditation values 

• Unforced Capacity (UCAP) accreditation methodology for conventional resources resulting in lower 
accreditation values 

• Persistent and increasing congestion in Southwest Missouri, resulting in higher LMP prices 
• Carbon emission reduction goals 
• Electric Vehicle (EV) and Demand Response load impacts 
• Solar equipment delays and significant price increases in the near-term due to supply chain 

disruptions 

• Uncertainty of when future resource replacements will be available due to the SPP Generator 
Interconnection queue multi-year backlog 
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TRANSMISSION AND MARKET CONSTRAINTS 

CU has been a member of the Southwest Power Pool (SPP), a regional transmission organization (RTO), since 
1969. In 2014, SPP implemented the Integrated Marketplace. At that time, SPP assumed all dispatch, 
balancing authority, and power marketing functions from the member organizations.  
 
CU is located on the eastern seam of the SPP region. Location on the seam has resulted in limited access to 
lower cost generation due to transmission congestion. While SPP continues to upgrade and expand 
transmission in the region, CU has not been able to maximize the benefit of lower cost energy from other 
western regions of SPP due to transmission congestion in Southeast Kansas and Southwest Missouri. 
 

 
 

Transmission constraints and projected improvements are evaluated and factored into the IRP process. This 

evaluation can affect resources selected in the plan, as transmission import and export limits are considered. 

Presently, there is considerable transmission congestion affecting CU. As seen in the chart below, congestion 

costs have been steadily rising. CU does not expect any near-term relief from this congestion at this time.  
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*Source: TEA Energy Market Data 

• Despite lower pricing in 2020, 12-month rolling average congestion remained in-line with surrounding 
years. 

• Day Ahead congestion has seen a sharp increase during 2022. 
 

SPP’s Market Monitoring Unit (MMU) prepares quarterly State of the Market reports. The figure below is 
from the Winter 2022 State of the Market report and illustrates the various SPP load serving entities’ 
locational marginal prices (LMP). CU’s average LMPs (identified as TEA/SPRM below) are considerably above 
the SPP average, which indicates CU customers are paying higher costs for power than most SPP entities. 

 
  *Source: SPP MMU State of the Market Report Winter 2022 
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The peak price map below from the SPP MMU Summer, 2021 State of the Market report illustrates that CU’s 
summer, 2021 peak power prices were among the highest in the SPP region. 
 

  
 *Source: SPP MMU State of the Market Report Summer 2021  

 

LOAD FORECAST  

CU customer load (demand) must be forecast in the IRP to project the amount of resources that will be 

needed to cover that load. CU’s load forecast is determined by a 50/50 distribution, as required by SPP’s 

Resource Adequacy Requirement (RAR). A 50/50 load forecast relates to a forecasted load amount having an 

equal probability of being either higher or lower than the amount forecasted. The forecasted load value is at 

the 50th percentile of a normal or similarly shaped distribution curve and is typically discussed in terms of 

exceedance such that there is a 50 percent probability that the load forecast will be exceeded due to 

abnormal weather. The customer load forecast utilizes the last ten years of actual peak demand and energy 

consumption. The forecast indicates flat to slightly declining load in the near-term followed by slow but 

steady growth in the later years. Although the population is increasing, per capita usage has decreased. 

Overall, load is expected to increase by an average annual rate of 0.45% over the study period. This increase 

is due to population growth, increased electrification of homes and businesses, and increasing amounts of 

electric vehicles (EVs). The projected EV penetration was based on data from S&P Global Platts. The EV energy 

usage and hourly load shape was determined based on National Renewable Energy Laboratory (NREL) data 

utilizing their EVI Pro-Lite tool. The IRP forecasts a 16 MW impact by the end of the study (2041). 
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A graph of CU’s actual annual and forecasted summer and winter peaks from 2009-2041 is shown below, 

along with the total gigawatt hours (GWh) of energy (load) usage. 

 
 *Shaded region denotes historical data 
 

In addition to the summer and winter customer peak load forecasted above, CU must secure enough 
resources to cover a 15% PRM, as required per the SPP Tariff. This PRM is needed in case the 50/50 peak 
forecast is lower than the actual peak incurred and to sustain projected levels of resource outages. 
 

Previously, the SPP PRM was 12% for the summer season only. Beginning in 2023, SPP has increased the 
summer season PRM to 15%, with an additional effort to make this a winter season requirement as well. Due 
to extreme weather conditions and the forecasted retirement of significant levels of thermal generation, the 
SPP Supply Adequacy Working Group (SAWG) is performing a study that may significantly increase the winter 
PRM to 29% or greater.  To prepare for these increases in the PRM, this IRP incorporates a 15% PRM for the 
summer season and 29% PRM for the winter season.   

EXISTING CAPACITY RESOURCES 

CU receives energy from 15 thermal and renewable resources totaling 1,222 MW of maximum nameplate 
capacity. 
 

CU owns three generating stations totaling 818 MW of nameplate capacity. The John Twitty Energy Center 
(JTEC) has two steam turbine generators (ST) and two combustion turbine generators (CT). The James River 
Power Station (JRPS) has two gas turbines (GT). The McCartney Station (McCartney) has two CTs. 
 

CU’s portfolio also includes Distributed Energy Resources (DERs), also known as Behind-the-Meter (BTM) 
resources.  These resources are powered by landfill gas, and solar energy, totaling 8 MW of nameplate 
capacity, and customer-owned Net Metered resources totaling 8.7 MW of nameplate capacity. CU contracts 
for additional energy and capacity from Smoky Hills Wind Farm (Smoky Hills), Frontier Windpower LLC 
(Frontier), Diamond Vista Wind Farm (Diamond Vista), and Southwestern Power Administration (SWPA), 
totaling 395 MW. 
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The total accredited capacity of these resources is currently 934 MW. Accredited capacity is the net amount 
of generation that a resource can reliably serve. Accreditation values change annually depending on the 
performance of each individual resource. The previously referenced SPP PRM is solely based on the 
accredited values of the capacity resources. 
 
The capacities for each resource are listed in the table below. 

Resource Type 
Generating 

Unit 

Net 
Capacity 

(MW) 

Accredited 
Capacity 

(MW) 

Year 
Online 

Potential 
Retirement 

Date 

Coal - Steam Turbine 
JTEC ST 1 184 184 1976 2030 

JTEC ST 2 275 275 2011 2051 

Natural Gas - 
Combustion Turbine 

JTEC CT 1 52 52 1983 2032 

JTEC CT 2 52 52 1983 2032 

James River GT 1 75 75 1989 2037 

James River GT 2 80 80 1992 2037 

McCartney CT 1 50 50 2002 2042 

McCartney CT 2 50 50 2002 2042 

Landfill Gas Noble Hill 3 0 2006 2046 

Solar CUS Solar 5 0 2014 2039 

Hydro SWPA 50 50 1997 2036 

Wind PPA 

Smoky Hills 46 7 2009 2028 

Frontier 201 43 2016 2038 

Diamond Vista 98 16 2019 2038 

Net Metered Various 8.7 0 Various Unknown 

RESOURCES ANALYZED  

Ten different resource types were analyzed in the IRP. A total of 23 resources were evaluated based on the 
following criteria: 
 

• Cost and economic returns 

• Accredited capacity provided 

• Reliability benefits 

• Environmental compliance 
 

New resources will be needed to accommodate load growth and retirement of aging generation units. Due 
to significant lead times required for construction and interconnecting a resource to the SPP’s regional 
transmission system, timely planning for each new resource is critical to ensure our capacity requirements 
are met. 
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The 2022 IRP studied the following resources: 
 

Resource Type Generating Unit 
Financing 

Period 
(Years) 

Unit Size 
(Net MW) 

Combined Cycle 
1x1 Combined Cycle 20 80.7 

2x1 Combined Cycle 20 163.1 

Combustion Turbine Industrial Frame 20 56.4 

Reciprocating Engine 
RICE - Mid Size 20 9.2 

RICE - Large Size 20 18.4 

Existing Unit Upgrade 

JTEC CT Dual-Fuel - 52.0 

JTEC CT Firm Gas Purchase - 52.0 

McCartney CT Dual-Fuel - 50.0 

McCartney CT Firm Gas Purchase - 50.0 

JTEC ST 1 Natural Gas Conversion - 95.0 

Demand Response 

EV Smart Charger - Variable 

Interruptible - Variable 

Peak Time Rebates - Variable 

Smart Thermostat - Variable 

Time of Use - Variable 

Solar PPA 

Local Solar 15 50.0 

Nonlocal Solar (Busbar) 15 50.0 

Nonlocal Solar (SPP South Hub) 15 50.0 

Nonlocal Solar (CU) 15 50.0 

Wind PPA Nonlocal Wind (CU) 15 50.0 

Battery Storage PPA Battery Storage (4-Hr Duration) 15 10.0 

Nuclear 12 - 50 MW Small Modular Reactors 40 600.0 

Purchased Capacity Bilateral Capacity 5 5.0 
 

FUEL PRICES 

Forecasting fuel prices is critical and very challenging in a long-term study. Assumptions must be made 

beyond current contracts.  Higher gas prices would cause higher modeled power prices.  This could lead to 

slightly different recommendations, but would likely still revolve around solar, wind, and batteries.  Higher 

gas and power prices also favor existing coal units. 
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The graph below illustrates the assumptions for the delivered price of natural gas and coal. 

 
 

Delivered Base Case Price Assumptions for Coal: 

• $5/ton rail rate increase beginning in 2023 

• Rail rate escalates at 5% from 2023-2026, and 2.3% from 2027 and beyond 

• Coal commodity rate escalates at 1% 
 
Base Case Price Assumptions for Natural Gas: 

• Base Case – NYMEX (1.25.2022) through 2025; S&P Global Platts and Wood Mackenzie blend 

beginning 2026 
• High Gas Case – NYMEX (4.20.2022) 
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BASE CASE CAPACITY REQUIREMENTS 

The Base Case results ensure that the summer and winter capacity requirements (including PRM) are met for 
all years included in this study. The results and resource mix are shown in the following two charts. (Note: 
Certain years have excess capacity – this is due to resources needed in the other season (summer or winter), 
lead-time requirements, or minimum length of capacity purchase agreement). 
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BASE CASE SOLUTION 

The PLEXOS Base Case solution represents the resource mix with the lowest LCoE that meets the constraints 

specified by CU. For decision-making purposes, the 20-year IRP is broken up into five-year actionable periods, 

as shown in the graphics below. 

IRP YEARS 0-5 

 

 

• Initiate feasibility study to analyze land availability and requirements for future integration of large-
scale solar farms  

• Launch Demand Response programs 

• Prepare for higher capacity PRM for the winter and summer seasons 

• Prepare solar Requests for Proposals (RFPs) by 2025 due to long lead time, but delay signing any solar 
Purchased Power Agreements (PPAs) until prices decline substantially (see chart below) 
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IRP YEARS 6-10 

• Purchase 15 MW bilateral capacity (5-year term) 

• Smoky Hills wind PPA expires in 2028 (46 MW) 

• Retire JTEC-1 coal unit April 1, 2030 (184 MW net) after 2029/2030 winter season 

• Procure 150 MW of local solar generation and 30 MW of local battery storage in 2030 

• Convert McCartney natural gas units to dual-fuel by adding diesel capability (94 MW - for winter 
capacity after JTEC-1 retires) and procure 20 MW of local battery storage (for winter capacity) 

The 2019 IRP recommended a 2027 retirement date for JTEC-1. The 2022 IRP recommends a 2030 retirement 
date for JTEC-1. Reasons for the delay in the retirement date are: 

 

• Increased summer and winter PRM 

• Uncertainty of when future resource replacements will be available due to the SPP Generator 
Interconnection queue multi-year backlog 

• Solar equipment delays and significant price increases in the near-term due to supply chain 
disruptions 

 

IRP YEARS 11-15 

 

 

 

• Retire JTEC natural gas CTs 1 & 2 (104 MW) and replace with 200 MW of solar (can be non-local) in 
2033 

 

IRP YEARS 16-20 

 
 

 

 

• Retire JRPS natural gas GT 1 & GT2 (155 MW dual-fuel units) and procure 170 MW of local battery 
storage in 2038 

• Frontier (201 MW) and Diamond Vista (97 MW) wind PPAs expire in 2039. Replace with 50 MW of 
solar (can be non-local) and 20 MW of local battery storage 

• Procure an additional 10 MW of local battery storage in 2041 
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SCENARIOS AND ALTERNATE BASE CASE PORTFOLIOS 

As noted earlier, the IRP results are compiled on Base Case assumptions. Although the Base Case assumptions 
are considered most likely to occur, other less likely scenarios can occur. The IRP studied several other 
potential scenarios for their economic effect. Other scenarios studied include High Gas Price, High Load, High 

Coal Price, High EFOR, a Federal Carbon Future, 150 MW New Load, and 70% Renewable Generation by 2035. 
Each scenario studied had a higher LCoE than the Base Case, except for the Federal Carbon Future. If Federal 
Zero Emission Credits (ZEC) are adopted, it appears the Federal government would provide substantial 
subsidies to providers of renewable energy. In addition to these less likely scenarios, three alternative Base 
Case portfolios were evaluated. Each of these alternate portfolios, Build CT in 2030, Build 3 RICE in 2030, and 

Build 2 RICE in 2030, were analyzed to replace lost capacity due to the JTEC-1 retirement. 

 

• JTEC-1 retired in 2030 during all cases except ‘High Gas Price’ (where the unit retired in 2031) and 
‘150 MW New Load’ (where the unit remained online throughout the study). 

• Labels above each bar represent 20-year NPV in millions of dollars. 
• In every scenario where JTEC-1 was retired, McCartney units were dual fueled before the following 

winter season. 

• The 70% Renewable Goal does not diverge from the Base Case until 2035, with substantial increases 
in cost thereafter.  Increases that occur after 2041 are not reflected in the chart above.   
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CONCLUSION 

The results presented herein represent a responsible and sustainable approach to accelerating the necessary 

transformation of our generation portfolio through a shift towards more renewable energy resources. 

Recognizing that the LCoE is approximately 17% higher in the 2022 IRP compared to the 2019 IRP, this IRP 

will help to drive economic growth, reliability, and ensure that CU meets its 70% carbon emissions reduction 

goal by 2035. As shown below, the result of this IRP is a balanced, diversified mix of generation resources 

that does not rely too heavily on any single fuel type. 
 

Generation Capacity by Fuel Type 
(% of Nameplate) 
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