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PLANNING RESERVE REQUIREMENTS 

In previous iterations of this study, only summer planning reserve requirements were considered. The 2022 IRP 
study incorporates both a summer and winter planning reserve requirement. This was done in response to the 
desire for a more conservative capacity approach based on recent weather events. 
 
During Winter Storm Uri in February 2021, SPP had to issue region-wide curtailments for the first time in the 
organization’s history. While regional power demand was high during the storm, loss of available generation 
was the driving factor for these curtailments. To ensure CU’s generation mix is prepared for a similar event in 
the future, a winter planning reserve requirement was included in this study. Assumed Planning Reserve 
Margins (PRM) are listed below. 
 

• 15% above summer 50/50 peak demand forecast under normalized weather. This was based on a SPP 
staff recommendation to increase the existing summer planning reserve margin from 12% to 15%. SPP’s 
Board of Directors and Regional State Committees approved this change to take effect in summer 2023. 

• 29% above winter 50/50 peak demand forecast under normalized weather. SPP had performed 
additional analysis following the 2021 Loss of Load Expectation (LOLE) study, which focused on a 
dedicated winter season PRM. The result of this analysis was that in order to limit the loss of load during 
winter to one day in 10 years, a minimum of 29% winter PRM would be needed in 2023. 
 

For thermal resources, unforced capacity (UCAP) accreditation is assumed to begin in 2024. This methodology 
reduces the awarded capacity for a resource based on its forced outage rate. CU’s thermal resources are 
assumed to receive a 6% reduction in their awarded capacity due to UCAP accreditation. Additionally, natural 
gas resources are only assumed to receive winter capacity if firm gas or dual-fuel capabilities are available. 

Renewable resource accreditation is assumed to follow the Effective Load Carrying Capability (ELCC) 
methodology for both summer and winter. ELCC is defined as the amount of incremental load a resource can 
reliably serve. SPP’s 2020 ELCC Wind and Solar Study was used to develop the accreditation below for wind, 
solar, and battery storage resources. 
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LOAD FORECAST
To capture changes in separate customer classes over time, a load forecast was developed for the following:  
residential, small commercial, small power, large power, City of Springfield, street lighting, and 
interdepartmental. Each of these customer classes has a unique historical trend, with demand for some classes 
increasing in recent years and others decreasing. Ten years of historical load and weather data was gathered to 
determine a weather normalized historical load. Woods & Poole’s economic forecast for Greene County’s 
population, employment, and number of households were then utilized to create the load forecast with the 
weather normalized historical load data. This process results in the creation of a 50/50 weather normalized load 
forecast, as required by SPP’s Resource Adequacy Requirement, meaning 50% of years will exceed the forecast 
while the remaining 50% will be below depending on weather. This 50/50 weather normalized load forecast is 
shown below, with shaded regions denoting historical data. 

In addition to this, effects due to electric vehicle charging and time of use rate structures were also built into
the above forecast. This was done after the development of the 50/50 weather normalized load forecast, and 
the methodology for these impacts are described in subsequent sections.
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ELECTRIC VEHICLE LOAD IMPACTS
Impacts to load based on electric vehicle (EV) charging were considered during this study. The total EV count 
forecast was developed based on data provided by S&P Global Commodity Insights (S&P) by state, then scaled 
down based on a vehicle count estimate for CU’s service territory. The National Renewable Energy Laboratory 
(NREL) created a tool for estimating the hourly EV charging demand given a total EV count. This tool, named 
Electric Vehicle Infrastructure Projection Tool (EVI-Pro), creates projections specific to the Springfield Missouri 
area using a variety of assumptions. Except for charging strategy, the default assumptions were used in the EVI-
Pro tool to obtain the hourly charging demand per 1,000 electric vehicles for both weekdays and weekend days. 

Charging strategy options dictate how EV owners choose to charge their vehicles. The charging strategies 
selected for our load forecast were: Immediate (as quickly as possible), Slow (charging throughout the period 
that the vehicle is plugged-in), and Midnight. These options were adjusted over time to reflect a modification of 
customer charging behavior due to some form of incentive. A time of use rate structure or a vehicle smart 
charger are both examples of programs which result in charging behavior modification. The chart below shows 
the assumed share of EV owners whose charging behavior follows one of the three assumed patterns.
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Over time, more customers shift from an immediate charging strategy, to either slow or midnight charging, to
avoid charging their vehicle during peak load hours. The impact of the weekday hourly EV charging demand is 
shown below.

Given the decrease in immediate charging strategy, peak charging demand during weekdays shifts from 
afternoon hours to nighttime hours over time. A similar trend is observed for weekend days. The table below 
includes the maximum hourly EV charging demand for peak and off-peak hours by year. From 2029 onward, 
maximum EV charging demand occurs during off-peak periods.

0

0.2

0.4

0.6

0.8

1

1.2

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Lo
ad

 P
er

 1
k 

El
ec

tr
ic 

Ve
hi

cle
s (

M
W

)

Hour Ending

Weekday Hourly EV Charging Demand

2022

2026

2029

2031

Year Max Load - Peak 
Hours (MW)

Max Load - Off-Peak 
Hours (MW) Total Load (MWh)

2022 0.4                                  0.3                                  1,826                              
2023 0.6                                  0.5                                  2,772                              
2024 0.7                                  0.6                                  3,657                              
2025 0.9                                  0.7                                  4,216                              
2026 1.0                                  1.0                                  5,594                              
2027 1.3                                  1.2                                  6,886                              
2028 1.6                                  1.5                                  8,551                              
2029 1.7                                  2.1                                  10,628                           
2030 2.2                                  2.6                                  13,468                           
2031 2.4                                  3.8                                  16,628                           
2032 3.0                                  4.7                                  20,799                           
2033 3.7                                  5.9                                  25,741                           
2034 4.6                                  7.2                                  31,726                           
2035 5.6                                  8.8                                  38,546                           
2036 6.8                                  10.7                                47,227                           
2037 8.2                                  12.9                                56,695                           
2038 9.8                                  15.4                                67,710                           
2039 11.6                                18.3                                80,246                           
2040 13.6                                21.5                                94,610                           
2041 15.9                                25.1                                110,312                         

EV Load Impacts
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SUPPLY SIDE RESOURCE OPTIONS – THERMAL 

All costs shown below are in 2021 dollars and are assumed to escalate annually using the assumed inflation rate. 

 
Source: Gas Turbine World 

SUPPLY SIDE RESOURCE OPTIONS – RENEWABLES 

 

Purchase power agreement (PPA) rates were assumed to change over time. This was done to reflect the near-
term premium in PPA rates due to increased raw material costs, supply chain issues, and tariff concerns. In the 
chart below, the prices reflect a PPA rate available during the year the PPA is signed. A 2-year delay is assumed 
between when the PPA is signed and the project operation date. 

Unit Type
Combustion 

Turbine

Unit Name CC 2x1 CC 1x1 CT RICE Large RICE Small

Book Life (yrs) 20 20 20 20 20

Max Capacity (MW) 163.1 80.7 56.4 18.4 9.2

Min Capacity (MW) 49.3 35.1 37.0 1.8 0.9

Fuel Gas Gas Gas Gas Gas

Net Full Load Heat Rate (Btu/kWh) 6,926                      6,996                      9,862                      8,307                      8,457                      

Carbon Emissions Rate (lb/MWh) 1,200                      1,200                      1,340                      1,600                      1,600                      

Forced Outage Rate (%) 6% 6% 6% 6% 6%

Fixed O&M Cost ($/yr) 2,233,924$             1,185,037$             415,927$                414,058$                206,149$                

Firm Gas Cost ($/yr) 2,127,546$             1,063,325$             1,047,579$             287,875$                146,537$                

Variable O&M Cost ($/MWh) 2.65$                      2.65$                      4.68$                      7.06$                      7.06$                      

Capital Cost ($) 170,500,000$         93,500,000$           42,000,000$           21,158,197$           10,538,439$           

Summer Firm Capacity (MW) 153.3 75.8 53.0 17.3 8.6

Winter Firm Capacity (MW) 153.3 75.8 53.0 17.3 8.6

First Year Available 2025 2025 2025 2025 2025

Reciprocating EnginesCombined Cycle

Unit Type

Unit Name
Nonlocal Solar 

(Busbar)

Nonlocal Solar 

(SPP South Hub)

Nonlocal Solar 

(SPRM)
Local Solar

Nonlocal Wind 

(SPRM)

Book Life (yrs) 15 15 15 15 15

Max Capacity (MW) 50 50 50 50 50

Min Capacity (MW) 0 0 0 0 0

Fixed O&M Cost ($/yr) -$                        -$                        -$                        -$                        -$                        

Variable O&M Cost ($/MWh) Variable Variable Variable Variable Variable

Capital Cost ($) -$                        -$                        -$                        -$                        -$                        

Summer Firm Capacity (MW) 31.2 - 36.4 31.2 - 36.4 31.2 - 36.4 31.2 - 36.4 8 - 9.2

Winter Firm Capacity (MW) 4.9 - 9 4.9 - 9 4.9 - 9 4.9 - 9 9.1 - 10.3

First Year Available 2026 2026 2026 2026 2026

Build Limit - - - 3 -

Lead Time (yrs) 2 2 2 2 2

Purchase Power Agreement
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NOTE:    

• Nonlocal Solar (Busbar) is priced at remote location(s) and does not include costs for delivery to SPRM.   

• Nonlocal Solar (SPRM) is priced at Springfield, Missouri. 

SUPPLY SIDE RESOURCE OPTIONS – BATTERY STORAGE 

  

Battery storage PPAs are assumed to have a fixed cost, independent of the unit’s charge/discharge volume. Like 
renewable options, battery storage PPA’s are assumed to have a near-term premium due to supply chain 
disruptions and increased raw material costs. In addition to this, improvements in battery storage technology 
are assumed to occur which will further lower the PPA rate for these resources through the 2020s. 

Unit Type

Unit Name Storage PPA

Book Life (yrs) 15

Max Capacity (MW) 10

Min Capacity (MW) 0

Charging Efficiency (%) 90%

Fixed O&M Cost ($/yr) Variable

Variable O&M Cost ($/MWh) -$                        

Capital Cost ($) -$                        

Summer Firm Capacity (MW) 9 - 9.9

Winter Firm Capacity (MW) 9 - 9.9

First Year Available 2026

Purchase Power 

Agreement
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SUPPLY SIDE RESOURCE OPTIONS – CAPACITY PURCHASE
A 5-year capacity purchase was able to be selected from 2027 onward in this study. This option is meant to serve 
as a bridge to temporarily meet capacity requirements prior to building a longer-term resource option. The price 
of purchasing capacity increases over time, reflecting an escalation from current capacity price estimates to 95% 
of Cost of New Entry (CONE). CONE is a market construct, which reflects the cost of building a new combustion 
turbine in SPP.
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DEMAND SIDE RESOURCE OPTIONS 

The assumed demand response programs include time of use rate structure, smart thermostat, interruptible, 
peak time rebate, and EV smart charger. These are all included in the ICF Resources, LLC (ICF) Demand Response 
Potential Study 2021 for CU, which provided cost and demand reduction assumptions for both summer and 
winter periods. A conservative approach was incorporated for the projected cost and demand savings of each 
program from ICF’s Study. Additional savings from these programs may be realized and would further benefit 
our customers by reducing the resources required. 
 

Projected program costs by kW for the summer season are shown below. 

 

EV Smart Charger:  The residential electric vehicle charger program is a direct load control program that manages 

charging of EVs during demand response events. CU is assumed to provide these to the customer, while the rest of the 

infrastructure costs are baked into the program administrative and development costs. 

Peak Time Rebate:  The residential peak time rebate program aims at encouraging people to voluntarily reduce energy 

during DR events by offering customers an upfront incentive to enroll in the program and a monthly bill credit based on 

the amount of energy reduced during these events. 

Smart Thermostat:  The smart thermostat program applies to the residential and small commercial segments of the 

market and operates through a remotely controllable smart thermostat. During an event, CU can send a signal to the 

thermostat, which in turn increases the setpoint by a few degrees during summer and decreases the setpoint by a few 

degrees during winter. Thermostats return to the original setpoint after the event. Customers are given the option to 

override the event when they choose to.  

Interruptible:  The interruptible program applies to large commercial and industrial customers who specify and 

contract with CU a pre-determined quantity of load as flexible for CU to call upon during the demand response event.  The 

Program 

Year
Time Of Use

EV Smart 

Charger

Peak Time 

Rebate

Smart 

Thermostat
Interruptible

1 1,622$             14,000$           2,067$             857$                 385$                 

2 400$                 3,000$             600$                 276$                 56$                   

3 248$                 1,600$             391$                 188$                 51$                   

4 167$                 810$                 295$                 154$                 53$                   

5 123$                 429$                 238$                 130$                 53$                   

6 94$                   250$                 199$                 111$                 53$                   

7 72$                   163$                 173$                 93$                   53$                   

8 55$                   110$                 149$                 76$                   53$                   

9 44$                   85$                   133$                 63$                   54$                   

10 36$                   65$                   123$                 54$                   54$                   

11 32$                   51$                   117$                 54$                   55$                   

12 29$                   41$                   115$                 53$                   56$                   

13 28$                   34$                   116$                 55$                   57$                   

14 29$                   28$                   115$                 61$                   58$                   

15 29$                   24$                   117$                 69$                   59$                   

16 29$                   21$                   117$                 74$                   60$                   

17 28$                   19$                   118$                 79$                   61$                   

Annual Cost per kW Summer Load Reduction (2021 $/kW)
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customer receives a monthly incentive or bill credit for flexible load contracted, irrespective of whether there is an event 

call or not. This incentivizes the customer to enroll in the program.  

Time of Use:  Time of Use rates constitute rate plans in which the energy charges vary in blocks with the time of day. 

These rates have two periods, peak and off-peak, and customers are billed according to their rate plan. 

Time of Use rate structure was assumed to be implemented in 2025, with load being shifted evenly from peak 
to off-peak hours during winter and summer months. Below shows an example of the impact Time of Use has 
on an hourly basis along with the summer/winter peak load reduction by year. 
 

 
 
 

 

Year Summer Winter

2025 -0.2 -0.1

2026 -0.4 -0.1

2027 -0.8 -0.2

2028 -1.4 -0.4

2029 -2.3 -0.7

2030 -3.4 -1.0

2031 -4.5 -1.3

2032 -5.4 -1.5

2033 -6.0 -1.7

2034 -6.4 -1.8

2035 -6.6 -1.9

2036 -6.7 -1.9

2037 -6.8 -1.9

2038 -6.8 -1.9

2039 -6.8 -1.9

2040 -6.9 -1.9

2041 -6.9 -2.0

Time of Use Peak Load Impact (MW)
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Each peak shaving program was modeled similarly, reducing peak load during both winter and summer months 

by the volumes shown below. Unlike time of use rate structure, peak shaving programs were allowed to be 

selected by the model based on cost-effectiveness of each program compared to supply-side resource options.  

 

 

FUEL PRICE 

Fuel price forecasts developed by S&P, Wood Mackenzie, and NYMEX forward curves served as the basis for the 
fuel price projections used in this IRP study. 

COAL 

As the US advances in its decarbonization efforts, nearly 200 GW of coal capacity is expected to be retired in the 
US in the next 15 to 20 years. The reduction in the use of coal is expected to result in reductions in the 
commodity cost in real dollars. Therefore, for both base and high coal commodity assumptions, a 1% nominal 
escalation was assumed. The difference in the high and low coal price assumptions is due to the varying cost of 
rail delivery based on uncertainty surrounding CU’s current rail contract with Burlington-Northern. 

EV Smart 

Charger

Peak Time 

Rebates

Smart 

Thermostat Interruptible

EV Smart 

Charger

Peak Time 

Rebates

Smart 

Thermostat Interruptible

1 0.0 -0.1 -0.3 -0.3 0.0 -0.1 -0.1 -0.3

2 0.0 -0.2 -0.8 -0.8 0.0 -0.1 -0.1 -0.6

3 -0.1 -0.3 -1.4 -1.5 -0.1 -0.2 -0.3 -1.2

4 -0.1 -0.6 -2.4 -2.6 -0.1 -0.4 -0.5 -2.0

5 -0.2 -0.9 -3.9 -4.2 -0.2 -0.6 -0.7 -3.3

6 -0.4 -1.3 -5.8 -6.1 -0.4 -0.9 -1.1 -4.8

7 -0.6 -1.8 -7.6 -8.1 -0.6 -1.2 -1.4 -6.4

8 -0.9 -2.1 -9.2 -9.8 -0.9 -1.5 -1.7 -7.7

9 -1.2 -2.4 -10.2 -10.9 -1.2 -1.7 -1.9 -8.6

10 -1.6 -2.5 -10.9 -11.6 -1.6 -1.8 -2.0 -9.2

11 -2.1 -2.6 -11.2 -12.0 -2.1 -1.8 -2.1 -9.5

12 -2.6 -2.7 -11.4 -12.3 -2.6 -1.9 -2.1 -9.7

13 -3.2 -2.7 -11.6 -12.4 -3.2 -1.9 -2.1 -9.8

14 -4.0 -2.7 -11.6 -12.5 -4.0 -1.9 -2.2 -9.8

15 -4.9 -2.7 -11.6 -12.5 -4.9 -1.9 -2.2 -9.9

16 -5.7 -2.7 -11.7 -12.6 -5.7 -1.9 -2.2 -9.9

17 -6.4 -2.7 -11.8 -12.6 -6.4 -1.9 -2.2 -10.0

Program 

Year

Summer Peak Load Impact (MW) Winter Peak Load Impact (MW)
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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%

NATURAL GAS
Henry Hub price forecasts from S&P and Wood Mackenzie that were current in early 2022 served as the basis 
for the Base Case natural gas price assumption. Both S&P and Wood Mackenzie utilize detailed analyses of 
supply and demand fundamentals in developing these forecasts. The high case values used the NYMEX closing 
prices as of April 20, 2022. A basis adjustment was applied to the Henry Hub values to arrive at the variable cost 
of gas delivered to CU. Firm gas transportation was assumed to be necessary to support reliable operation of 
any combined cycle unit that would be included in a future resource plan.

The base and high natural gas prices reflect the expectation that demand for natural gas will be limited over the 
long-term. The ongoing global energy transition and the energy industry’s shift from fossil-based systems to 
carbon-free energy sources including solar, wind, and battery storage will eventually reduce gas demand over 
the long-term. There is also the potential for federal carbon legislation that would establish a Clean Energy 
Standard (CES). Such legislation would also place downward pressure on long-term natural gas demand in the 
US power sector. 

Contrary to the long-term demand reduction expectations, the global demand for US LNG is currently increasing. 
Europe’s goal to diversify its supply with imports from the US is driving this growth. LNG exports are likely to 
continue for the remainder of the decade due to export capacity additions, relatively high global gas prices, and 
increased global demand. Furthermore, although renewable resources will dominate incremental generating 
resources, coal retirements will provide additional opportunities for natural gas demand growth before 
decarbonization becomes the predominant driver. 

In the short-term, the continuation of the Russia/Ukraine conflict and the curtailment of Russian gas supplies 
into Europe have driven up the spot price of natural gas and widened global gas price risk premiums. US storage 
deficits have persisted due to strong power and LNG feedgas demand, and limited production gains brought 
about by supply chain issues and labor shortages. Domestic LNG facilities are operating at high capacity factors 
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resulting in the US becoming the world’s largest LNG exporter during the first half of 2022, averaging 11.2 Bcf 
per day.

The domestic supply/demand imbalance resulted in Henry Hub pricing exceeding the High Natural Gas values 
for 2022. Despite the near-term bullish factors, the current high oil and gas prices have begun to cause more 
supply to come back to the market and reduce the deficit. Consistent with the current NYMEX forward curve, 
the natural gas pricing used in this study assumes that Henry Hub prices will decline after the winter of 2022-
23.

Despite recent high prices exacerbated by global turmoil, the base and high natural gas prices used in this study 
are reasonable for planning purposes. The resource plan in the Base Case focuses on the addition of solar and 
battery resources while avoiding natural gas fired combustion turbines and reciprocating engines. Higher gas 
prices drive high power prices, making renewable solar additions even more cost-effective. 

Base Case Price Assumptions for Natural Gas:
• Base Case – NYMEX (1.25.2022) through 2025; S&P Global Commodity Insights and Wood 

Mackenzie blend beginning 2026
• High Gas Case – NYMEX (4.20.2022)
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MARKET POWER PRICE
The power price forecast was developed using the PROMOD model from SPP’s 2021 ITP study. Price forecasts 
were obtained at a zonal level for SPRM and several zones in southern SPP for non-local resources. Below is the 
annual average price forecast for each calendar year.
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CARBON REGULATION

No carbon regulation was assumed in the Base Case. Instead, a carbon regulation scenario was included in this 
study. Rather than a tax on carbon emissions, a zero-emission credit (ZEC) paired with a renewable portfolio 
standard (RPS) are the assumed incentives for decreasing carbon emissions. A zero-emission credit is a rebate 
for generating 1 MWh of energy from non-carbon emitting sources. This includes both generation from 
renewable and nuclear resources. The assumed ZEC rate and RPS requirement is based on information from 
S&P Global and Wood Mackenzie, shown below.
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SCENARIO ANALYSIS – HIGH NATURAL GAS PRICE
Assumptions for a high gas future include fracking regulation taking place and/or LNG exports increasing, thus 
reducing inventory, and driving up prices.  The resource plan selected in the High Natural Gas Price scenario is 
similar to that of the Base Case with more preference given to solar and wind. In addition, higher gas prices 
favor existing coal units due to increased generation revenues. Thus, the retirement of JTEC1 is delayed one 
year to 2031 in this scenario.
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SCENARIO ANALYSIS – HIGH LOAD
This future considers the possibility of high economic growth and stronger electric vehicle demand spurring 
greater electricity demand.
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SCENARIO ANALYSIS – FEDERAL CARBON FUTURE
An assumed federal carbon mitigation program takes place in this scenario, matching the assumption included 
in the “Carbon Regulation” section. This scenario reflects a heavy investment by the federal government to
incentivize renewable energy. From a utility perspective, this possible future is financially beneficial due to lower 
renewable PPA rates, resulting in the lowest LCoE of all scenarios studied.
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SCENARIO ANALYSIS – HIGH COAL PRICE
High coal price scenario assumptions include an adjustment to rail transportation costs for CU. Assumed rail 
transportation costs in this scenario return to the previous rate structure which follows the All-Inclusive Index 
Less Fuel (AIILF) calculation.
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SCENARIO ANALYSIS – HIGH EFOR
Higher forced outage rates for CU’s thermal resources are assumed to result in lower UCAP accreditation in this 
scenario. This means CU’s existing thermal resources receive lower firm capacity for both summer and winter.

SCENARIO ANALYSIS – 150 MW NEW LOAD
A cryptocurrency mining company previously engaged CU to provide power for a mining operation. This 
customer could potentially increase to a 150 MW fixed load. To prepare for this possibility, this scenario assumes 
a 150 MW fixed load customer is served by CU beginning January 2024.
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SCENARIO ANALYSIS – 70% RENEWABLE GOAL
In addition to CU’s goal to reach a 70% carbon emissions reduction from 2005 base levels by 2035, this scenario 
includes a requirement to generate 70% of CU’s total load volume from renewable resources by 2035. In this 
scenario, SWPA hydro, wind, solar, and battery storage are considered renewable. While the LCoE is similar 
between the Base Case and “70% Renewable Goal” scenario, the solution plan is the same through the majority 
of the study (2022-2034). From 2035 onward, the “70% Renewable Goal” scenario costs an average of $5.9M 
more per year in nominal dollars when compared to the Base Case. This reflects the cost of increased investment 
into nonlocal wind PPAs in order to maintain the 70% renewable generation target.
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ALTERNATE BASE CASE PORTFOLIO – BUILD CT IN 2030 

In addition to the seven scenarios, three alternate Base Case portfolios were included in this study. Each of these 
alternate portfolios includes the same assumptions as the Base Case, with the caveat that a thermal resource 
was forced to be built in 2030. This was done to determine the cost of investing in a thermal resource as opposed 
to strictly solar/battery storage PPAs, the supply-side resources being selected in the Base Case. The first of 
these alternate portfolios requires building a 56 MW combustion turbine (CT) in 2030. This results in a delayed 
investment into battery storage PPAs until 2038 because battery storage is no longer needed for meeting winter 
PRM. 

 

  

Scenario

Nameplate Capacity 

(MW) 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 LCoE ($/MWh)

JTEC 1 -184

Existing Gas Units -104 -155

Existing Wind PPA -50 -298

McCartney Dual Fuel 100

Solar PPA 150 200 50

Battery PPA 30 20 170 20 10

Bilateral Capacity 15 -15

Demand Response* 2 1

JTEC 1 -184

Existing Gas Units -104 -155

Existing Wind PPA -50 -298

McCartney Dual Fuel 100

Solar PPA 150 150 50 50

CT 56

Battery PPA 160 30 10

Bilateral Capacity 10 -10

Demand Response* 2 1

*Number of demand response programs selected (because the demand reduction changes over time)

Solution Comparison

Base $37.95

Build CT in 2030 $38.08
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ALTERNATE BASE CASE PORTFOLIO – BUILD 3 RICE IN 2030 

This second alternate portfolio requires building three 19 MW reciprocating engines (RICE) in 2030. The impact 
this has on other resource selections is the same as the previous alternate portfolio, with a delayed investment 
in battery storage PPAs compared to the Base Case. LCoE is higher than that of the CT alternate portfolio, 
reflecting the increased cost of building reciprocating engines as opposed to a combustion turbine based on this 
study’s resource option assumptions. 

 

 

  

Scenario

Nameplate Capacity 

(MW) 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 LCoE ($/MWh)

JTEC 1 -184

Existing Gas Units -104 -155

Existing Wind PPA -50 -298

McCartney Dual Fuel 100

Solar PPA 150 200 50

Battery PPA 30 20 170 20 10

Bilateral Capacity 15 -15

Demand Response* 2 1

JTEC 1 -184

Existing Gas Units -104 -155

Existing Wind PPA -50 -298

McCartney Dual Fuel 100

Solar PPA 150 150 50 50

RICE 57

Battery PPA 160 30 20

Bilateral Capacity 10 -10

Demand Response* 2 1

*Number of demand response programs selected (because the demand reduction changes over time)

Solution Comparison

Base $37.95

Build 3 RICE in 

2030
$38.54
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ALTERNATE BASE CASE PORTFOLIO – BUILD 2 RICE IN 2030 

This third alternate portfolio requires building two 19 MW reciprocating engines in 2030. While this alternate 

portfolio does delay investment in battery storage PPAs, this is only for one year due to additional winter 

capacity needed following JTEC1’s retirement. Similar to the “3 RICE” alternate portfolio, this option has a higher 

LCoE when compared to selecting a CT in 2030. 

 

 

Scenario

Nameplate Capacity 

(MW) 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 LCoE ($/MWh)

JTEC 1 -184

Existing Gas Units -104 -155

Existing Wind PPA -50 -298

McCartney Dual Fuel 100

Solar PPA 150 200 50

Battery PPA 30 20 170 20 10

Bilateral Capacity 15 -15

Demand Response* 2 1

JTEC 1 -184

Existing Gas Units -104 -155

Existing Wind PPA -50 -298

McCartney Dual Fuel 100

Solar PPA 150 150 50 50

RICE 38

Battery PPA 20 170 20

Bilateral Capacity 10 -10 5

Demand Response* 2 1

*Number of demand response programs selected (because the demand reduction changes over time)

Solution Comparison

Base $37.95

Build 2 RICE in 

2030
$38.34


