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EXECUTIVE SUMMARY 

 

The 2025 ITP assessment is a landmark transmission planning study ñ historic in scope and 

potential  impact ñ that not only integrates traditional reliability and production cost analysis 

but  also pioneers a first-of-its-kind approach to embedding resiliency into economic modeling. 

This groundbreaking assessment redefines how system reliability, cost efficiency, and resiliency 

can be evaluated together. Last year, SPPõs members approved $7.7B in new transmission ñ 

the largest plan in SPPõs history. This yearõs plan will be larger, because demand is surging. The 

current peak load on the SPP system is 56 GW, and our latest projections indicate this could 

rise to 109 GW within the next 10 years. With the new load being integrated into the system , 

SPP could see an increase in the footprintõs annual energy consumption by as much as 136%. 

Investments in transmission are the key to keep costs low, maintain reliability, and power 

economic growth. Almost 20 years ago, SPP led the region on  a bold path forward through the 

establishment of the footprintõs 345 kV transmission system. This array served the region well 

as the SPP footprint experienced an increase in renewable generation and equitable cost 

allocation through  the Balanced Portfolio and Priority Projects initiative. As the years passed, 

the 345 kV backbone expanded into a vital 345 kV network to serve SPPõs load. The 2024 ITP 

led to SPP recommending and approving its first 765 kV transmission project. With the 2025 

ITP, SPP takes the next step forward to establish its 765 kV system, enabling economic and 

electrification growth for all its members and their customers  while also boasting benefit-to-

cost ratio as high as 9.5-to-1 for future 2 . 
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SPPõs transmission system is at capacity and forecasted load growth will only exacerbate the 

existing strain. Simply adding new generation will not resolve the challenges created by 

sustained demand. Without new transmission, reliability risks will persist, and the cost of 

inaction will far outweigh the cost of proactive investment over the next 40 years.  

The findings of 2025 ITP study are clear: accelerated  load growth  is the largest driver of 

transmission needs across the SPP footprint. Load is rising today; it is projected to grow 

significantly over the next 10 years. Load forecasts received by SPP from the local transmission 

owners (TOs) for the upcoming 2026 ITP indicate even higher demand ahead. The ITP embraces 

this growth as a sign of economic strength that will bring benefits to states, utilities, and the 

SPP regional transmission organization (RTO). This growth presents a critical decision: maintain 

a reactionary  approach identifying short -term fixes or transform the SPP system into an 

instrument of economic growth for generations.  

Continuing down the path of b uilding only 345 kV transmission would require four to seven 

times more infrastructure to deliver the same capacity as 765 kV ñ resulting in greater right -

of-way impacts, higher construction costs, lower efficiency, and short-term fixes that do not 

keep pace with the long-term needs. In contrast, harnessing todayõs robust 345 kV network 

creates a unique opportunity to anchor the next era of growth with 765  kV transmission. The 

study results show that with a 765 kV backbone, SPP could feasibly support the economic 

development opportunities  that would contribute to doubling the SPPõs all-time system peak 

load.  

Study results indicate now is the time to act . A strategic first phase in a holistic transmission 

buildout will unlock economic benefits, support regional growth, and ensure SPP can deliver 

reliable and affordable power for decades to come. The 2025 ITP assessment highlights the 

opportunity to transform the SPP system into an instrument of economic growth by : 

 

�x Ensuring preparedness for future load growth  

�x Support ing efficient and prudent stakeholder investment  

�x Enhancing grid resiliency under severe summer and winter conditions 

By resolving reliability, economic, and operational needs while also increasing system resiliency 

against weather-driven volatility, the portfolio  would deliver twofold value: addressing todayõs 

challenges while preparing for tomorrow.  SPPõs resiliency analysis demonstrated how the 

recommended transmission projects mitigate extreme summer and winter conditions that 

exacerbate system issues. The 2025 ITP highlights not only the severity of todayõs violations but 

also the growing urgency to take action on long-term, transformative solutions. 

To put this in perspective, the transmission system can be compared to a road network already 

carrying steady traffic throughout the day.  Local 115 kV facilities function like single-lane roads; 
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regional 230ð345 kV lines operate as multi-lane highways; and 500ð765 kV backbones serve as 

expressways that move large volumes of power efficiently across long distances.  

Now imagine this road system in a city that already experiences routine congestion. If the 

number of drivers increases by a percentage comparable to the expected load increase 

between the 2025 and 2026 ITP in the SPP footprint, 20ð43%, the impact is immediate: local 

streets gridlock, highways slow to a crawl, and even expressways back up at interchanges. 

Adding more vehicles without building new capacity means longer delays, higher accident risks, 

and lower reliability for every traveler. The same dynamic applies to the grid: incremental 

upgrades to lower voltage òroadsó provide limited local relief but cannot move the sheer 

volume of new demand.  

 
Figure 0.1: 2025 ITP Final Portfolio 

AN INVESTMENT IN THE FUTURE OF THE GRID 
Moving  forward with this recommended investment  supports SPPõs path toward a healthier and 

more robust grid.  Choosing not to invest in optimized  transmission has costs of its own. On 
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highways, drivers waste more time in traffic, accident rates climb, and economic productivity 

suffers when investments are not made to improve and expand congested roadways. On the 

grid, deferred transmission investment leads to higher congestion costs, increased curtailments 

of low-cost generation, reduced resiliency during extreme events, and heightened reliability 

risks during peak conditions. Increased load will lead to higher energy costs driven by increased 

congestion and that means higher utility bil ls for consumers. Price volatility  is exacerbated 

during extreme weather events, such as heat waves or extended cold snaps, when generation 

availability is reduced, driving up energy prices. For example, 2021 Winter Storm Uri caused 

day-ahead market prices for energy to reach over $4,200/MWh, compared to the average price 

of $17.69/MWh  for the entire 2020 calendar year.1 These costs led to higher energy bills for 

customers.  

To ensure a quality investment is recommended, the ITP process begins with clear objectives, 

stakeholder demand forecasts, assurances that each Load Responsible Entity (LRE) meets its 

future Resource Adequacy requirements, and defined assessment types. As part of the ITP 

futuresõ assumptions, generation resource plans align system demand and resource adequacy 

requirements with existing and planned generation retirements, new resource additions, and 

utility integrated resource plans (IRPs) to maintain reliability.  The future scenarios, which 

incorporate the agreed-upon assumptions, show that the footprint will experience steep 

increases in the cost of energy without additional transmission and generation . 

�x Future 1 (69 GW peak):  Average price increase of ~$1,321/MWh across zones. Outlier 

regions (Southwestern Public Service (SPS), Upper Missouri Zone (UMZ)) drive much of 

this change, but normalized results show +$10ð12/MWh, or 30ð40% above todayõs 

levels. 

�x Future 2 (80 GW peak):  Average price increase of ~$1,658/MWh across zones, with 

pressures evident systemwide. Normalized results still show significant increases of 

+$150ð200/MWh, representing a 300ð667% rise from todayõs prices. 

With projected demand and future generation, the above cost increases for each marginal MW, 

beyond todayõs demand, will impact the cost of energy in the future. Accordingly, customers 

will see an increase in their utility bill .  

THE BEST SOLUTIONS FOR SPP MEMBERS  
The best path forward to address the challenges the SPP members are facing is to invest in new 

extra-high-voltage (EHV) transmission òexpresswaysó ñ a 765 kV backbone capable of carrying 

 

1A Comprehensive Review of SPP's Response to the February 2021 Winter Storm 
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large amounts of power quickly and reliably across the footprint. Without these new 

òinterstates of the grid,ó the system will remain in a state of chronic congestion in which even 

minor disruptions can cascade into widespread failures. Just as cities build new interstate 

corridors to support population growth, SPP must expand its 765 kV network now to meet the 

unprecedented magnitude and pace of load growth being observed , regionally and nationally; 

growth that is both regionally widespread and nationally significant. The network 

recommended in the 2025 ITP portfolio is a combination of ten 765 kV lines (with one being a 

double circuit) . To achieve equivalent energy transfers with the current construct , almost 50 345 

kV lines with a cost of $37 billion would be necessary. This would cost approximately 2.5 times 

more than creating a 765 kV system. Furthermore, these 345 kV costs are representative of the 

transmission line costs only and do not consider additional equipment needed to connect 

these lines such as expanded substations, additional transformers, and other reactive support 

devices.  

 
Figure 0.2: F1/F2 Line Flow in MWs for Recommended 765 kV Lines 

CULTIVATE RELIABILITY AND PREPARE FOR THE FUTURE 
The decision to either expand 765 kV or remain at 345 kV will have critical impact on the future 

of the power grid. The 2025 ITP portfolio of projects would resolve the current reliability issues 

being observed on the system while also opening the door to  preparedness for the years to 

come future issues. Acting now by creating a 765 kV system would be a major step toward 

being prepared for unquestioned load growth . The projects would provide opportunity and 

capacity for new loads by efficiently using existing resources and allowing new resources to be 
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more effective. Costly stop-gap measures with the current 345 kV array would soon be 

outdated and inadequate. The more advisable option, investing in this 765 kV backbone within 

the SPP system, will put SPP and its members on track to maintain operational readiness in the 

early 2030õs, while paving the way for innovative solutions to address the rapid change 

observed in energy demand forecasts. We are preparing the grid for record demand growth 

from electrification, industry, and new technologies. A stronger grid means fewer bottlenecks, 

fewer outages, and more reliable service during extreme weather. Transmission is economic 

development infr astructure. Companies want to locate where power is reliable and affordable. 

Our investments keep this region competitive for new industries, from advanced manufacturing 

to data centers. 

To produce a robust portfolio  of projects, SPP evaluated more than 3,500 potential solutions 

developed by SPP stakeholders and SPP staff. The resulting portfolio is comprised of 106 

transmission projects that altogether contain:  

�x 2,530 miles of new high voltage (HV) transmission 

�x 1,871 miles of new EHV 765 kV transmission 

�x 498 miles of new EHV 345 kV transmission  

�x 344 miles of rebuilt HV transmission infrastructure 

 

2025 ITP PORTFOLIO BENEFITS 
The 2025 ITP assessment builds upon the investment from the previous ITP cycle and calls for 

further intentional investment to ensure the power grid is ready for Americaõs energy future. 

Transmission unlocks access to the cheapest energy across our 14-state footprint and ensures 

reliability as we navigate unprecedented growth of energy demand. Every dollar we spend on 

transmission saves customers multiple dollars by reducing congestion, mitigating peak energy 

costs, and delivering the best energy solution across our footprint at the moment it is needed. 

The benefits achieved by this portfolio are on par with the highest values in the history of the 

ITP. The investment to achieve these benefits and ensure this future preparedness would be 

$19.4 billion. This cost considers both maximizing benefits and preserving affordability by 

paving the way for energy to be transmitted reliably, efficiently and cost effectively. The overall 

benefit -to -cost (B/C) ratio of this investment is 5. 70-to -1 in Future 1 and 9.36-to -1 in 

Future 2 . SPP anticipates a payback on the investment after an average of three years of being 

in service.2 

 

2 This breakeven and payback period calculation is a conservative estimate that assumes the entire 

portfolio of solutions is placed in service in Year five and is not reflective of NTC issuance and projected 

in-service dates for each project. 
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Figure 0.3: 2025 ITP Final Portfolio APC Benefits and Costs (2025$) 

 
Figure 0.4: Final Portfolio Break-even and Payback Dates 

The group of projects that make up the 2025 ITP portfolio provide value to the system not only 

in its current state but also in the future. The benefits include remarkable improvement in  the 

reliability  of the system where critical needs were observed, adding significant resiliency to the 

system through congestion relief, load shed reduction, and transfer capability, and preparing 

for the extraordinary load increases that have and continue to be forecasted. In addition, 
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economic benefit was a driver for many projects in the portfolio , and through the ITP process, 

only the projects that provide significant benefit make it th rough and into the final portfolio.  

As previously mentioned, the 2025 ITP portfolio contains an extension of the 765 kV backbone 

established in the previous ITP cycle. This expansion would strategically create a 765 kV 

transmission overlay within the SPP footprint that would play a large role in the benefits listed 

above. This transmission overlay spans from the 765 kV in New Mexico, north into Kansas, 

through Oklahoma, and back to New Mexico, and also down to Louisiana. This path was 

determined as a result of extensive analysis and the consideration of numerous  alternatives. 

This analysis is detailed in section 7.1.  

RESILIENCY 
To evaluate resiliency appropriately, SPP developed a first-of-its-kind resiliency model. 

Stakeholders at the Resiliency Strike Team (RST), an offshoot  of the 2024 ITPõs Winter Weather 

Strike Team (WWST), coordinated with SPP staff to develop models that characterize how the 

system would respond during a summer heat wave or winter weather event.  

A Market Economic Model (MEM) aims to capture all 8,760 hours of a year considering the 

implications of load growth, load shapes, transmission constraints, generation costs and 

availability, wind and solar patterns. For resiliency models, SPP isolated two specific months 

(January and July) and applied various system stressors. These models were developed for years 

five and 10. The models included additional  outages of resources. The outages modeled were 

not as extreme as those experienced during emergency events but represent an average during 

prolonged high temperatures, drought, etc. Similar assumptions were made to adjust load 

levels and set import and export  values. 

In addition, resiliency powerflow models (RPMs) were developed to accurately analyze potential 

projects for transferability and load shed impacts. These were created with the same resiliency 

assumptions, resources, and topology captured in the resiliency MEMs. Details of the analysis 

utilizing  these models can be found in section 4.5.  

Once the models were complete, SPP identified transmission system needs due to their unique 

nature. SPP identified three new need types for consideration in the 2025 ITP Assessment 

documented in the 2025 ITP Scope and described in greater detail later in this report . They are:  

�x Location marginal price (LMP) impact 

�x Transferability 

�x Load shed  
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LMP impact analysis identified where generator curtailments align with peak pricing during 

extreme events, highlighting resources that could have delivered power but were constrained 

due to transmission. Transferability analysis tested the systemõs ability to shift power across loss 

of load expectation (LOLE) zones under stressed conditions, flagging areas where zones are 

unable to transfer generation up to their planning reserve margin (PRM) amounts and system 

flexibility is limited. Load shed analysis focused on areas where load is curtailed due to low 

voltage, treating these events as needs alongside traditional reliability concerns. Together, 

these assessments pinpointed vulnerabilities in system performance during peak stress and 

guide planning toward solutions that ensure reliable delivery of power under stressed system 

conditions.  

 

The resiliency analysis provides value by going beyond traditional reliability and economic 

planning, by testing the system under extreme but realistic stress conditions. While resiliency 

needs were not treated as òmust fixó, they provide critical insight into how the grid performs 

during critical events. By incorporating these insights, SPP staff was able to prioritize upgrades 

that not only address core economic, policy, and reliability needs, but also strengthen the 

systemõs ability to withstand and recover from high-impact, lower-probability events. In this 

way, resiliency analysis inform ed more holistic planning and ensured that our selected solutions 

will deliver the greatest long-term value. 

 
Figure 0.5: Final Portfolio APC Benefits and Cost Including Resiliency 
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COLLABORATION WITH SPP NEIGHBORS 
SPP and its members view opportunities to collaborate with surrounding utilities  as important 

and valuable. Within  the footprint of  Midcontinent Independent System Operator (MISO), plans 

for a new 345 kV path across Missouri are emerging, and there is an opportunity to continue 

this path across the seam into SPPõs region. This project has been analyzed in recent studies 

including the 2024 Joint Coordinated System Planning (JCSP) assessment but did not provide 

enough benefits to justify the cost. SPPõs neighbors have expressed interest in constructing this 

new path and are amenable to cost sharing in order to meet the SPP required benefit-to-cost 

thresholds.  

Based on the holistic analysis of the 2025 ITP, SPP identified the following project as most 

beneficial: Mariosa Delta/Loose Falls ð Barnett ð Clinton ð Stilwell 345 kV New Line, with the line 

from Barnett ð Clinton ð Stilwell being a double circuit . In the 2025 ITP, an economic need 

showed significant congestion on the existing Clinton to Stilwell 161 kV line. The proposed 345 

kV project was included in the final portfolio for its congestion relief benefits; however, 

issuance of an NTC remains contingent upon resolving cost-sharing arrangements through a 

joint study  process. 

SPP staff analyzed multiple potential  connection points on the SPP side of the seam and then 

determined the best location for the termination point  to be Stilwell . The details on this mid-

Missouri new 345 kV project can be found in section 7.1. 

STUDY FINALIZATION 
Construction of  the projects in the 2025 ITP portfolio , if realized, will greatly impact  the future 

of SPPõs transmission system. The industry is facing historic challenges that demand adaption 

and the pursuit of  innovative solutions. At its core, this 2025 ITP portfolio furthers SPPõs mission 

to protect reliability, promote affordability, and cultivate a bright future.  The full list of projects 

included in the 2025 ITP recommended portfolio, including notifications to construct (NTC) 

issuance details, can be found in Table 1.1. 

Through the 2025 ITP, SPP and members have determined that  current and future power needs 

call for bold planning. The recommended transmission investment would  keep energy costs 

affordable, ensure reliability, and unlock economic growth  across the SPP region.  



Southwest Power Pool, Inc. 

 

2025 ITP Assessment Report  25 

 

 

Figure 0.6: Summary of 2025 ITP Portfolio 
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1 INTRODUCTION 

1.1 THE ITP ASSESSMENT  
The SPP ITP process promotes transmission investment to 

meet near- and long-term reliability, economic, public 

policy and operational transmission needs. The ITP 

process coordinates solutions with ongoing compliance, 

local planning, interregional planning and tariff service 

processes. The goal is to develop a 10-year regional 

transmission plan that provides reliable and economic 

energy delivery and achieves public policy objectives, 

while maximizing benefits to the end -use customers. The 

2025 ITP is guided by requirements defined in Attachment 

O of the SPP OATT,3 the ITP Manual,4 and the 2025 ITP 

scope.5 

The ITP process is open and transparent, allowing for 

stakeholder input throughout the assessment. SPP staff coordinated the study results with 

other entities, including those embedded within the SPP footprint and neighboring first -tier 

entities. 

The objectives of the ITP are to: 

�x Resolve reliability criteria violations 

�x Improve access to markets 

�x Improve interconnections with SPP neighbors 

�x Meet expected load-growth demands 

�x Facilitate or respond to expected facility retirements 

�x Synergize with the Generator Interconnection (GI), Aggregate Transmission Service 

Studies (ATSS), and Delivery Point Assessment (DPA) processes 

�x Address persistent operational issues 

�x Facilitate continuity in the overall transmission expansion plan 

�x Facilitate a cost effective, responsive and flexible transmission network 

 

3 https://spp.etariff.biz:8443/viewer/viewer.aspx 
4 ITP Manual version 3.0; the ITP assessment follows the current ITP Manual and versions may differ 

throughout the study process. The version that was current at the time of the study was used. 
5 2025 ITP Scope version 4.0; presents the scope and schedule of work for the 2025 ITP. 
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1.2 REPORT STRUCTURE 
This report describes the 2025 ITP Assessment of the SPP transmission system over a 10-year 

period, focusing on 2026, 2029 and 2034. SPP evaluated these years under a baseline reliability 

scenario and two future market scenarios (futures). New to the 2025 ITP is the addition of 

resiliency market economic models (RMEM). The Study Drivers section (section 2) describes the 

major study drivers in detail for the 2025 ITP. The Model Development  and Benchmarking 

section (section 3) summarizes modeling inputs and addresses the concepts behind this studyõs 

approach, key procedural steps in analysis development and overarching study assumptions. 

The Needs Assessment through Project Recommendations sections (sections 4-7) address 

specific results, discuss the target area, describe projects that merit consideration, and contain 

portfolio recommendations, as well as benefits and costs. The Informational Portfolio Analysis 

section (section 8) summarizes additional benefits and sensitivities related to the portfolio. 
Any reference to the SPP footprint refers to the balancing authority (BA) area, as defined in the 

SPP tariff. BA transmission facilities are under the functional control of the SPP RTO, unless 

otherwise noted. The study was guided by the 2025 ITP Scope and SPP ITP Manual. All reports 

and documents referenced in this report are available on the SPP website. 

Both SPPõs staff and stakeholders frequently exchange proprietary information during any 

study, and such information is used extensively for ITP assessments. This report does not 

contain confidential marketing data, pricing information, marketing strategies, or other data 

considered not acceptable for release into the public domain. This report does disclose 

planning and operational matters, including the outcome of certain contin gencies, operating 

transfer capabilities and plans for new facilities that are considered non-sensitive data.  

1.3 STAKEHOLDER COLLABORATION  
Stakeholders developed the 2025 ITP assumptions and procedures in meetings throughout 

2023, 2024, and 2025. SPP staff, members, liaison members, industry specialists and consultants 

discussed the assumptions and facilitated a thorough evaluation. 

The following SPP organizational groups were involved: 

�x Transmission Working Group (TWG) 

�x Economic Studies Working Group (ESWG) 

�x Model Development Advisory Group (MDAG) 

�x Cost Allocation Working Group (CAWG) 

�x Project Cost Working Group (PCWG) 

�x Markets and Operations Policy Committee (MOPC) 

�x Strategic Planning Committee (SPC) 

�x Regional State Committee (RSC) 

�x Board of Directors (Board) 
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�x Interregional Planning Stakeholder Advisory Committee (IPSAC) 

�x Operating Reliability Working Group (ORWG) 

SPP staff served as facilitators for these groups and worked closely with stakeholders to ensure 

all views were heard and considered, consistent with the SPP value proposition.  

These working groups tendered policy-level considerations to the appropriate organizational 

groups, including the MOPC and SPC. Stakeholder feedback was instrumental in the refinement 

of the 2025 ITP. 

1.3.1 PLANNING SUMMIT 

In addition to the standard working group meetings  and in accordance with Attachment O of 

the tariff, SPP held a transmission planning summit in July 2025 to elicit further input and 

provide stakeholders with additional opportunities  to participate in the process of discussing 

and addressing planning topics.6 

1.4 FINAL PORTFOLIO AND NTC RECOMMENDATIONS 
The 2025 ITP portfolio will contribute to SPPõs mission of working together to responsibly and 

economically keep the lights on today and in the future while leading our industry to a bright 

future and delivering the best energy value. SPP staffõs complete 2025 ITP recommended 

portfolio, including SPPõs recommendations for issuances of an NTC, is in Table 1.1. Cost 

estimates shown in Table 1.1 and throughout this report are current as of October 3rd, 2025. 

SPP staff is incorporating limited corrections to cost estimates through board approval. Upon 

Board of Directors approval, SPP will post an updated report where B/Cõs, rate impacts, and 

benefit metrics will be updated based on finalized costs.  

Project Description  Area Type 
Project Cost 

(2025 $)  
Miles NTC7 

Adora - Pilgrims Pride 69 kV New Line AEP ZPC $25,775,000 1.8 NTC 

Altamont Switching - Katy 69 kV Line Rebuild 

Katy 69 kV Convert Substation 
WERE ZPC $15,825,000 10.0 NTC 

Amarillo S.E. - Randall 115 kV Rebuild & New ckt 2 SPS E $16,400,000 6.7   

Amarillo South & Potash Junction 230/115 kV New 

Transformers 

Kiowa & Andrews 345/115 kV New Transformers 

SPS E $73,670,212     

 

6 The 2025 Engineering Planning Summit was held on Wednesday, July 30, 2025. 

(https://www.spp.org/spp -documents-filings/?id=203134) 
7 A blank in this column indicates that no NTC will be issued. TBD in this column indicates that there are 

upgrades within the project that are not under the SPP tariff and no NTC can be issued, however SPP will 

coordinate with the external parties to coordi nate construction of the upgrade(s). 



Southwest Power Pool, Inc. 

 

2025 ITP Assessment Report  29 

 

Project Description  Area Type 
Project Cost 

(2025 $)  
Miles NTC7 

Amarillo South 230/115 kV New Transformer SPS R $9,421,609     

Anita 161 kV Reconfiguration WAPA/CIPCO8 E $23,376,447 4.5 TBD 

Anthem ð Seminole ð Minco ð Crawfish Draw 765 kV 

New Lines 
AEP/OKGE/SPS E 

$3,831,771,701

$1,277,131,804 

515.3 

131.3 
NTC 

Anthem 345/138 kV New Transformer AEP R $18,278,500     

Aurora 115 kV New Lines & White 345/115 kV New 

Transformer 
EREC/MRES/WAPA O $84,900,000 19.7 NTC 

Axtell 345/115 kV New Transformer NPPD E $39,900,000   NTC 

Baldwin - Baldwin 69 kV New Line 

Cross Roads - Leigh 69 kV Line Switch-out  
ETEC/NTEC ZPC $18,700,000 3.0 NTC 

Battle Axe - Wolfcamp Tap 115 kV Double-Circuit New 

Line Battle Axe - Ponderosa - Dollarhide 115 kV New 

Line 

SPS R $224,392,680 56.4 NTC 

Beckville - Bearcat Tap - Henderson REC - Poynter 69 

kV Line Rebuild 
AEP ZPC $50,424,000 22.1 NTC 

Belfield - Roundup 345 kV New Line WAPA/BEPC E $199,980,000 50.4 NTC 

Buford - DeKalb 69 kV Line Tap ETEC/AEP ZPC $13,675,000   NTC 

Camp County POD - Ebenezer 138 kV New Line 

Ebenezer - Pittsburg 138 kV New Line 

Gilmer - Pittsburg 138 kV New Line 

Ebenezer 138 kV Convert Substation 

Pittsburg 138 kV Convert Substation 

Pittsburg 69 kV New Substation 

Pittsburg 138/69 kV New Transformer 

AEP/NTEC/ETEC ZPC $108,357,740 46.1 NTC 

Carpenter 345 kV New Capacitor SPS R $27,468,478     

Castro Co. 115 kV New Capacitor SPS R $2,880,000     

Center - Center South 138 kV Line Tap ETEC ZPC $11,480,000   NTC 

Choctaw 138 kV New Capacitor AEP ZPC $11,500,000   NTC 

Clinton - Stilwell 345 kV Double-Circuit New Line9 AECI/KCPL E $463,510,164 66.4   

Columbus Southeast - Columbus 115 kV Line Rebuild NPPD E/R $3,850,000 3.9 NTC 

Craig - Lenexa South 161 kV Line Rebuild KCPL O $13,212,680 3.0 NTC 

Crawfish Draw - Phantom 765 kV Second Circuit New 

Line 
SPS R $968,765,507 239.2   

Crawfish Draw - Phantom 765 kV Single-Circuit New 

Line 
SPS R $1,380,979,872 239.2 NTC 

Crosstown - Blue Valley Station 161 kV New Line KCPL R $21,642,007 5.6 NTC 

Darco - Nesbitt 138 kV New Line 

Lake O The Pines - Nesbitt 138 kV Voltage Conversion 
NTEC ZPC $64,655,000 21.4 NTC 

Dardanelle Dam - Clarksville 161 kV Terminal Upgrade SWPA R $1,475,000     

 

8 CIPCO is not a member of SPP 
9 Project interconnects SPP with a non-SPP TO 
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Project Description  Area Type 
Project Cost 

(2025 $)  
Miles NTC7 

Deaf Smith 230/115 kV New Transformer SPS E $9,421,609     

Diamond Tap - Carthage 69 kV Line Rebuild AECI/SWPA R $10,704,500 10.8 NTC 

Diana & SW Shreveport 300 MVAR STATCOMS AEP R $213,526,744   NTC 

Duncan - Duncan Tap 138 kV Line Rebuild 

Duncan Eastside - Duncan Tap 138 kV Line Rebuild 

Duncan Eastside - Duncan Eastside 138 kV Line 

Rebuild 

Rush Springs Tap - Marlow 138 kV Line Rebuild 

Marlow - Duncan Eastside 138 kV Line Rebuild 

AEP ZPC $52,676,000 24.7 NTC 

Emmet - Hope North 115 kV Close Normally Open 

Line New Line 
AEP ZPC $46,938,886 12.0 TBD 

Enron Tap - Lea National 115 kV Line Rebuild SPS R $4,370,000 0.2   

Farmers - Amarillo South 115 kV Line Rebuild SPS E $6,550,000 2.4   

FARMRAC - Ripley - Argo 69 kV Line Rebuild 

Chapel Hill to Adora Closed Loop 
ETEC/NTEC ZPC $45,710,000 17.7 NTC 

Fiesta 115 kV New Capacitor SPS R $2,000,000     

Ft. Thompson 345/230 kV New Transformer WAPA E $49,000,000   NTC 

Harrington  - Rolling Hills 230 kV New Line SPS R $22,357,728 6.4   

Hobbs - Kiowa 345 kV Line Tap 

Lea National 345/115 kV New Transformer 
SPS R $91,069,269   NTC 

Hobbs 230/115 kV New Transformer SPS E $18,874,145   NTC 

Hobbs South - Switch 4J44 - Hobbs West S.W. Sta. 115 

kV Line Rebuild 
SPS E $11,300,000 2.9 NTC 

Hobbs - Taylor S.W. Sta. 115 kV Line Rebuilds SPS E $29,564,677 15.6 NTC 

Horseshoe Lake - Dunjee - Reno 138 kV Line 

Reconductor 
OKGE R $16,661,900 15.2 NTC 

Horseshoe Lake - Midway 138 kV New Line OKGE R $14,300,000 5.1 NTC 

Horseshoe Lake Reconfiguration OKGE R $61,120,000 27.4 NTC 

Hoskins 345/230 kV New Transformer NPPD E $18,874,145     

J.G. Walker - Cathey 69 kV Close in Normally Open 

Line 

Nichols 69 kV New Capacitor 

NTEC ZPC $36,470,000 9.5   

Jarbalo Jct. - Mund 115 kV Terminal Upgrades WERE E $16,800,000   NTC 

Jarred Williamson - V.B. Shaw Tap  69 kV Line Switch-

in 
ETEC/NTEC ZPC $0   

NTC10

  

Joplin 161 kV Breaker Replacement EDE SC $275,000   NTC 

Kiowa - Road Runner 345 kV Line Tap 

Sand Dunes 345/115 kV New Transformer 
SPS R $66,739,588   NTC 

 

10 Through further coordination it was determined an inaccurate lead time was initially used to determine 

NTC status for this project. After this coordination, this project meets the requirements to receive an 

NTC. 
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Project Description  Area Type 
Project Cost 

(2025 $)  
Miles NTC7 

Knoll - North Hays 115 kV Line Rebuild MIDW O $4,975,000 2.0 NTC 

Lake Hawkins - Piney Wood 138 kV New Line 

Little Mound - Gilmer 138 kV Voltage Conversion 

Little Mound - Piney Wood 138 kV New Line 

Little Mound 138 kV Convert Substation 

Piney Wood 138 kV Convert Substation 

Little Mound 138/69 kV New Transformer 

ETEC/NTEC ZPC $89,910,000 25.0 NTC 

Lake Murvaul - Tenaska Gateway 138 kV New Line 

Murvaul Tap Switch - Lake Murvaul 138 kV ckt 1 Line 

Reconductor 

Tenaska Gateway 138 kV New Substation 

Tenaska Gateway 345/138 kV New Transformer 

ETEC/AEP ZPC $64,050,000 19.2 NTC 

Lamb Co. 115/69 kV New Transformer SPS R $5,359,008   NTC 

Liberty City - Kilgore 138 kV New Line 

Big Sandy - Mt. Eara Tap 138 kV Voltage Conversion 

Mt. Eara - Mt. Eara Tap 138 kV Voltage Conversion 

Mt. Eara - Kilgore 138 kV Voltage Conversion 

Mt. Eara 138 kV Convert Substation 

Mt. Eara Tap 138 kV Convert Substation 

Kilgore 138 kV New Substation 

Kilgore 138/69 kV New Transformer 

ETEC ZPC $122,205,115 32.4 NTC 

Lindahl - Simpson 115 kV Terminal Upgrade MWE R $50,000   NTC 

Lindsay Water Flood - Choctaw 138 kV New Line AEP ZPC $28,039,000 6.0 NTC 

Lone Oak - Chisholm Creek 138 kV New Line OKGE O $13,750,000 3.5 NTC 

Lone Oak - Tuskahoma - Talihina 138 kV New Line AEP ZPC $82,984,000 40.3 NTC 

Lubbock South - Wolfforth 230 kV Line Rebuild SPS R $34,978,000 14.6 NTC 

Lynch Tap - Pearl 115 kV Line Rebuild SPS R $9,053,022 5.5 NTC 

Lynch Tap - Pearl 115 kV New Line SPS R $23,849,942 4.9   

Maddox - Pearl 115 kV Line Rebuild SPS R $19,290,000 15.1 NTC 

Murphy - Quincy 115 kV Line Rebuild SPS E $6,440,000 2.2   

Muskogee Area 345 kV New Lines & Keefton 345 kV 

Substation 
OKGE R $67,342,865 23 NTC 

NE 10th - Reno 138 kV Line Rebuild OKGE R $8,392,000 4.2 NTC 

Nichols - Hill-Wilson 69 kV Close in Normally Open 

Line 
NTEC ZPC $3,960,000   NTC 

North Hays ð Chetolah Creek 115 kV New Line MIDW O $23,309,257 8.0 NTC 

North Loving - China Draw 345 kV Line Tap 

Sendero 345/115 kV New Transformer 
SPS R $65,386,423     

Patentgate - Pioneer 345 kV Line Tap BEPC E/R $73,548,205   NTC 

PCA - Potash Junction 115 kV Voltage Conversion SPS R $8,900,000 4.7   

Phantom - Wood Draw 115 kV Line Rebuild SPS R $8,417,682 7.7   

Phantom 345/115 kV New Transformer SPS R $53,715,539     
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Project Description  Area Type 
Project Cost 

(2025 $)  
Miles NTC7 

Plains Int 115/69 kV New Transformer SPS R $11,685,333   NTC 

Potash Junction 345/230 kV New Transformer SPS R $16,400,000     

Potter Co - Harrington 230 kV New Line SPS R $35,632,657 11.9   

Potter Co 115 kV New Capacitor SPS R $4,500,000     

Potter Co 345/230 kV New Transformer SPS R $18,874,145     

Pruek - Osage 69 kV Line Rebuild GRDA R $10,182,000 8.9 NTC 

Quahada - Lea National 115 kV New Line SPS R $41,535,548 4.8   

Quahada 115 kV New Capacitor SPS R $2,880,000   NTC 

Quincy - Milwaukee 115 kV New ckt 2 Line SPS E $5,558,000 1.0 NTC 

Randall Co. Intg. 230/115 kV New Transformer SPS E $9,421,609     

Road Runner - Whitten - Andrews 345 kV New Line SPS R $210,916,862 41.6   

Roanridge Corridor Rebuilds   E/O $69,284,706 25.7 NTC 

Sage Brush - Cardinal & Lea Road - Ward 115 kV Line 

Tap 
SPS R $21,094,275     

Sage Brush - Road Runner 115 kV New Line 

Sage Brush - Pearl 115 kV New Line 
SPS R $107,841,361 33.6   

Sand Dunes - Red Bluff 115 kV Line Rebuild 

Jal - Dollarhide 115 kV Line Rebuild 
SPS R $19,514,794 11.4   

Sawmill - Turnertown 69 kV New Line ETEC/NTEC ZPC $46,800,000 14.0 NTC 

Seminole ð Minco ð Crawfish Draw 765 kV New Lines AEP/OKGE/SPS E $2,554,639,897 384.6  

Seminole ð SW Shreveport 765 kV New Line OKGE/AEP E/R $2,372,127,949 314.6 NTC 

Smokey Hills - Summit 230 kV Line Rebuild MIDW/WERE O $81,824,363 38.6 NTC 

Spring Brook - Tande 345 kV Line Tap & West Bank 

South New Substation & Farmvale Tap 345/115 kV 

New Transformer 

BEPC/MWE R $27,823,202   NTC 

St. Joseph Maryville - Midway - Avenue City 161 kV 

Line Rebuild 
  O $56,096,451 43.0 NTC 

Stanley - Huxley 69 kV New Line ETEC ZPC $75,680,000 22.0 NTC 

Stillwell 161 kV Breaker Replacements KCPL SC $7,204,679   NTC 

Tolk 345/230 kV New Transformer SPS R $18,874,145     

Trosper - Reno 138 kV Line Rebuild OKGE R $6,178,000 2.6 NTC 

TWA - North Congress 161 kV Line Rebuild   E $6,088,666 2.9 NTC 

Twist 115 kV New Capacitor SPS R $4,500,000   NTC 

URECC - Gum Springs - NTEC Hallsville 138 kV New 

Line 

Diana East - Diana 138 kV New Line 

Diana - Noonday 138 kV Line Retermination 

NTEC Hallsville  - Noonday 138 kV Line Rebuild 

ETEC/NTEC ZPC $49,360,000 21.1 NTC 

Valliant Weyco - Valliant 138 kV Second Circuit AEP ZPC $21,222,123 3.6 NTC 

Virgil Fodnes - Harrisburg 115 kV Line Rebuilds EREC E $18,980,000 13.1 NTC 

Whitten - Jal 115 kV Line Rebuild SPS E $9,940,739 7.9 NTC 

Woodward - Crawfish Draw 765 kV New Line SPS/OKGE R $1,790,026,304 263.9 NTC 

Woodward - Potter Co 765 kV New Line SPS/OKGE R $1,348,925,000 208   
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Project Description  Area Type 
Project Cost 

(2025 $)  
Miles NTC7 

Woodward ð Viola ð Anthem 765 kV New Lines AEP/OKGE/WERE E $3,304,340,617 332.5   

Zia Hills 115 kV New Capacitor SPS R $4,000,000     

Total  $19,224,789,372.51 

Total for NTC  $12,214,295,821.69  

Table 1.1: 2025 ITP Project Recommendations 

 
Figure 1.1: 2025 ITP Thermal/Voltage Reliability Projects 
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Figure 1.2: 2025 ITP Short Circuit Reliability Projects 
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Figure 1.3: 2025 ITP Operational Projects 
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Figure 1.4: 2025 ITP Economic Projects 
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2 MODEL DEVELOPMENT AND 

BENCHMARKING 

2.1 BASE RELIABILITY MODELS 

2.1.1 GENERATION AND LOAD 

The generation and load data incorporated in the 2025 ITP BR models is based on 

specifications documented in the ITP Manual. For items not specified in the ITP Manual, SPP 

followed the SPP MDAG Procedure Manual.11 Renewable dispatch amounts are based on 

historical averages for resources with long-term firm transmission service for the summer, 

winter, fall and spring seasons. For the light load models, SPP staff dispatched all wind 

resources with long-term firm transmission service to the lesser of the full long-term firm 

transmission service amount or nameplate amount, with remaining generation coming from 

conventional resources. In these BR models, all entities are required to meet their non -

coincident peak demand with firm resources. For the 2025 ITP, there were instances of shortfall 

and generation was added into the BR models in various areas as outlined in section 2.1.1 of 

the ITP Manual to get the models to solve . The total generation, over 6,800 MW, added to 

address shortfall is outlined in  the table below.  

Area Pmax Y5 S Y5 W Y10 S Y10 W 

BEPC 584 X X X X 

SPS 1003 X X X X 

OPPD 225     X   

OPPD 225     X   

OPPD 225     X   

OPPD 225     X   

OKGE 237.2     X X 

OKGE 237.2     X X 

OKGE 237.2     X X 

OKGE 237.2     X X 

OKGE 237 X X X X 

OKGE 237 X X X X 

OKGE 136 X X X X 

 

11SPP MDAG Procedure Manual 
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Area Pmax Y5 S Y5 W Y10 S Y10 W 

OKGE 252     X X 

OKGE 90 X X X X 

SPS 237 X X X X 

SPS 237 X X X X 

SPS 103 X X X X 

SPS 237 X X X X 

SPS 102 X X X X 

SPS 237 X X X X 

SPS 102 X X X X 

SPS 237 X X X X 

SPS 237 X X X X 

SPS 237 X X X X 

SPS 237 X X X X 

SPS 237 X X X X 

Table 2.1 Non-Firm Resources Added to Solve the 2025 ITP BR Model 

Section 2.4.1 details the generation dispatch and load in the BR models. 

2.1.2 TOPOLOGY 

Topology data in the 2025 ITP BR models includes the existing transmission system, existing 

NTC/NTC-C's, outage data according to TPL Standards and the 2023 Eastern Interconnection 

Reliability Assessment Group (ERAG) Multi -regional Modeling Working Group (MMWG) model 

set with updates from First Tier External Areas. For items not specified in the ITP Manual, SPP 

followed the MDAG Model Development Procedure Manual. The topology for areas external to 

SPP was consistent with the 2023 ERAG MMWG model series.  

Additional voltage support was necessary across the model set to allow the models to reach a 

converged solution. 

2.1.3 SHORT-CIRCUIT MODEL 

SPP developed a short-circuit model , representative of the year two, summer peak, for short-

circuit analysis. Within the short-circuit model , all modeled generation and transmission 

equipment is modeled as online and in service to simulate the maximum available fault current, 

excluding exceptions such as normally open lines or retired generation. This model was 
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analyzed in consideration of the North American Electric Reliability Corporation (NERC) TPL-001 

standard.12 

2.2 MARKET MODEL INPUTS 

2.2.1 MODEL ASSUMPTIONS AND DATA 

 FUTURES DEVELOPMENT 
The ESWG, with input from the SPC and TWG, developed two future scenarios: Future 1 

(Reference Case) and Future 2 (Emerging Technologies). These futures represent potential long-

term conditions in the SPP footprint, designed to capture a range of outcomes in areas such as 

load growth, resource additions, fuel and technology costs, and overall economic conditions. 

The MOPC reviewed preliminary versions of both futures in October 2023 and their final 

versions in January 2024. 

  DRIVERS 

KEY ASSUMPTIONS 
Future 1 �² Reference Case 

Future 2 �² Emerging 

Technologies  

Year 2 Year 5 Year 10 Year 5 Year 10 

Peak Demand 

Growth Rates  

As submitted in 

load forecast 

Increase due to electric 

vehicle growth 

Higher Increase due to 

electric vehicle growth & 

additional loads 

Energy Demand 

Growth Rates  

As submitted in 

load forecast 

Increase due to electric 

vehicle growth 

Higher Increase due to 

electric vehicle growth & 

additional loads 

Natural Gas Prices  

Current industry 

forecast (Hitachi 

& S&P Global) 

Current industry forecast 

(Hitachi & S&P Global) 

Current industry forecast 

(Hitachi & S&P Global) 

Coal Prices 
Current industry 

forecast (Hitachi) 

Current industry forecast 

(Hitachi) 

Current industry forecast 

(Hitachi) 

Emissions Prices 
Current industry 

forecast (Hitachi) 

Current industry forecast 

(Hitachi) 

Current industry forecast 

(Hitachi) 

Fossil Fuel 

Retirements  
Current forecast 

Based on IRP feedback; 

subject to generator 

owner (GO) review 

Based on IRP feedback; 

subject to generator owner 

(GO) review 

 

12 NERC Standard TPL-001-5 Transmission System Planning Performance Requirements 
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  DRIVERS 

KEY ASSUMPTIONS 
Future 1 �² Reference Case 

Future 2 �² Emerging 

Technologies  

Year 2 Year 5 Year 10 Year 5 Year 10 

Environmental 

Regulations  

Current 

regulations 
Current regulations Current regulations 

Demand Response 13 
As submitted in 

load forecast 

As submitted in load 

forecast (Separate load 

forecast may be submitted 

for use in Resource 

Planning) 

As submitted in load 

forecast (Separate load 

forecast may be submitted 

for use in Resource 

Planning) 

Distributed 

Generation (Solar)  

As submitted in 

load forecast 

As submitted in load 

forecast 

As submitted in load 

forecast 

Energy Efficiency  
As submitted in 

load forecast 

As submitted in load 

forecast 

As submitted in load 

forecast 

Resource Siting  N/A  
Per ITP Resource Siting 

Manual 
 Per ITP Resource Siting 

Manual 

Storage  Existing + RARs 6.6 13.2 9.6 19.2 

Total Renewable Capacity  

Solar (GW)  Existing + RARs 9.1 18.4 19.1 26.1 

Wind (GW)  Existing + RARs 48.9 55.2 54.8 61.1 

Table 2.2: Future Drivers 

 LOAD AND ENERGY FORECASTS 
The 2025 ITP load review focused on load data through 2034. The load data was derived from 

the BR model set, and stakeholders were asked to identify/update the following parameters:  

�x Assignment of loads to companies  

�x Forecasted system peak load (MW)  

�x Loss factors  

�x Load factors  

�x Load demand group assignments  

�x Monthly peak and energy allocations  

�x Station service loads  

�x Resource planning peak loads and load factors  

The ESWG and TWG-approved load review was used to update the load information in the 

MEM. Figure 2.1 shows the total coincident peak load for all study years.  

 

13 As defined in the SPP Model Development Procedure Manual 



Southwest Power Pool, Inc. 

 

2025 ITP Assessment Report  41 

 

 
Figure 2.1: Coincident Peak Load by Model Year 

 RENEWABLE POLICY REVIEW  
Renewable policy requirements enacted by state laws, public power initiatives and courts are 

the only public policy initiatives considered in this ITP via the renewable policy review (RPR). 

The ITP Manual defines and outlines these requirements as percentages as shown in Table 2.3 

below with capacity requirements in MW and energy requirements in megawatt-hours (MWh). 

Updates to the renewable portfolio standards (RPS) table were approved by the ESWG for 

Minnesota and New Mexico. The year 10 values for Minnesota and New Mexico were 

extrapolated due to their mandates being set after year 10 (2034). The 2025 ITP RPR focused on 

renewable requirements through 2034.  

State RPS Type 
Generation 

Type14 

Capacity or 

Energy Based 

Statewide  

or by utility  
Year 5 

Year 

10 

Colorado Mandate Both Energy (MWh)  Utility  30% 30% 

Kansas Goal Both Capacity (MW) Utility  20% 20% 

Minnesota Mandate Both Energy (MWh) Utility  25% 50% 

Missouri Mandate Both Energy (MWh) Utility  15% 15% 

New Mexico Mandate Both Energy (MWh) Utility  40% 58% 

North Dakota  Goal Both Energy (MWh) State 10% 10% 

Oklahoma Goal Both Capacity (MW) State 15% 15% 

South Dakota Goal Both Energy (MWh) State 10% 10% 

Texas Mandate Solar Capacity (MW) State 0% 15 0% 

Table 2.3: Renewable Policy Review Table 

 

14 A generation type of òBothó indicates that it can be met by wind and/or solar resources. 
15 Capacity goal of 1965 MW of solar by 2025. Capacity goal is minute compared to load 
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 GENERATION RESOURCES 
Existing generation data originated from the Hitachi Simulation Ready Data Fall 2022 Reference 

Case and was supplemented with SPP stakeholder information provided through the SPP 

Model on Demand tool and the generation review.   

Figure 2.2 and Figure 2.3 detail the annual nameplate capacity and energy by unit/fuel type, 

respectively for 2026, 2029 and 2034 for Future 1, and 2029 and 2034 for Future 2.  

In addition to resources accepted in the BR models, stakeholders were given the chance to 

request additional generation resources in the ITP models through the Resource Addition 

Request (RAR) process. As a result of the RAR process, 484 MW of wind generation, 1,194 MW 

of solar generation, 240 MW of Combustion Turbine (CT), 128 MW of battery storage, and 10 

MW of Internal Combustion (IC) gas, was added to the MEMs.  

Generator operating characteristics, such as operating and maintenance (O&M) costs, heat 

rates, and energy limits were also provided for stakeholders to review.  

 
Figure 2.2: Nameplate Capacity by Fuel Type 

0.00

20.00

40.00

60.00

80.00

100.00

120.00

140.00

160.00

2026 2029 2034 2029 2034

All Future 1 Future 2

N
a
m

e
p

la
te

 C
a

p
a
c
it
y
 (

G
W

)

2025 ITP Nameplate Capacity by Fuel Type (GW)

Coal Gas Nuclear Hydro Wind Solar Other Battery Storage



Southwest Power Pool, Inc. 

 

2025 ITP Assessment Report  43 

 

 
Figure 2.3: Annual Energy by Fuel Type (TWh) 

Figure 2.4 identifies the amount of retired conventional generation compared to retirements 

identified in the  MEM Future 1 and Future 2. The figure reflects the final set of retirements 

based on the approved futures assumptions. 

 

 
Figure 2.4: Conventional Generation Retirements (GW) 
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 FUEL PRICES 
To develop the fuel price forecast, SPP utilized the Hitachi Simulation Ready Data Fall 2022 

Reference Case, Hitachi fundamental forecast (for long-term natural gas price projections), and 

S&P Global Composite Insights fundamental forecast (for long-term natural gas prices 

projections). SPP averaged the Hitachi and S&P Global Composite Insights fundamental 

forecasts for the average natural gas prices. Figure 2.5 shows the annual average natural gas 

and coal prices for the study horizon. Between 2026 and 2034, these prices increase from $4.84 

per one million BTUs to $6.22/MMBtus and $2.54/MM Btus to $3.09/MM Btus for natural gas 

and coal, respectively.  

 
Figure 2.5: Annual Average Fuel Price Forecast 

2.2.2 RESOURCE PLAN 

To evaluate transmission for a 10-year horizon, a key component begins with identifying the 

resource outlook for each future. As an example, the SPP generation portfolio will not be the 

same in 10 years, due to the changing load forecasts, resource retirements and fast-changing 

mix of resource additions. SPP developed resource expansion plans for future years to meet 

renewable portfolio standards, resource reserve margin requirements, and future specific 

renewable and emerging technology projections.  

 RENEWABLE RESOURCE EXPANSION PLAN 
SPP analyzed each utility to determine if the assumed renewable mandates and goals identified 

by the RPR could be met with existing generation and initial resource projections for 2029 and 

2034. If the analysis projected that a utility would be unable to meet requirements, additional 
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resources were assigned to the utilities from the total projected renewable amounts to meet 

RPS. For states with a standard that could be met by either wind or solar generation, a ratio of 

50% wind additions to 50% solar additions was utilized. This split was representative of the 

active GI queue requests for wind and solar resources.  

Figure 2.6 shows the incremental renewables assigned to meet renewable mandates and goals 

in the SPP footprint. By 2034, the requirements were 3,443.4 MW in Future 1 and 6,938.7 MW in 

Future 2. 

 
Figure 2.6: SPP Renewable Generation Assignments to Meet Mandates and Goals 

After ensuring RPS were met by assigning renewables, SPP accredited the remaining projected 

renewable capacity to each pricing zone.  

SPP also accredited projected wind and solar additions to deficient zones to maximize the 

available accreditation of renewables for each zone. Resources were accredited in the following 

order: 

�x Existing generation 

�x Policy wind and solar additions 

�x Projected solar additions 

�x Projected storage additions 

�x Projected wind additions 

�x Conventional additions 
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 CONVENTIONAL RESOURCE EXPANSION PLAN  
SPP used the renewable resource expansion plan for each future as an input to the 

corresponding conventional resource expansion plan to ensure appropriate resource adequacy 

within the SPP footprint for both summer and winter seasons.  

SPP calculated projected reserve margins for each pricing zone using existing generation, 

future-specific retirements, projected renewable generation, fleet power purchase agreements 

(PPA), and load projections through 2040 for both summer and winter seasons.  

SPP counted nameplate conventional generation capacity assigned to pricing zones toward 

each zoneõs capacity margin requirement.  

For the 2025 ITP, SPP determined total accreditation values for wind, solar and energy storage 

by each resource typeõs effective load-carrying capability (ELCC) for both summer and winter 

seasons. The ELCC is defined by SPPõs Resource Adequacy department based upon the 

nameplate values from the 2025 ITP scope. ELCC identifies the capacity value of resources by 

determining the amount of load the resources will be able to serve during peak hours. These 

accreditation amounts are shown below in megawatts (MW) in Table 2.4 and Table 2.5.  

Summer  

Resource 

Type 

F1 Y5 F1 Y10 F2 Y5 F2 Y10 

Scoped 

Amount  

Total 

ELCC 

Scoped 

Amount  

Total 

ELCC 

Scoped 

Amount  

Total 

ELCC 

Scoped 

Amount  

Total 

ELCC 

Solar 9,100 5,223 18,400 7,452 19,100 7,736 26,100 9,109 

Wind  48,900 8,069 55,200 9,108 54,800 9,042 61,100 11,242 

Energy 

Storage  
6,600 2,878 13,200 8,065 9,600 5,866 19,200 8,026 

Table 2.4: Summer 2025 Total Accreditation for Wind, Solar and Energy Storage (MW) 

Winter   

Resource 

Type  

F1 Y5  F1 Y10  F2 Y5  F2 Y10  

Scoped 

Amount   
Total ELCC  

Scoped 

Amount   
Total ELCC  

Scoped 

Amount   
Total ELCC  

Scoped 

Amount   
Total ELCC  

Solar  9,100  1,684  18,400  2,907  19,100  3,018  26,100  4,228  

Wind   48,900  11,003  55,200  11,978  54,800  11,892  61,100  12,648  

Energy 

Storage   
6,600  1,155  13,200  2,521  9,600  1,834  19,200  3,168  

Table 2.5: Winter 2025 Total Accreditation for Wind, Solar and Energy Storage (MW) 
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Before assigning each zone accredited resources from the renewable resource plan, SPP 

reduced the ELCC amounts by the amount of firm service determined in the generation review. 

For this cycle, the allocation methodology considered resource planning templates provided by 

stakeholders. In this instance, the planned resources, according to template responses, were 

less than the scoped resources which put allocation in an excess scenario. As a result, 

responding companies received the full amount of renewable and conventional MWs 

requested in their resource planning template. The remaining ELCC was allocated to non-

responding companies pro rata (all fuel types) based upon shortfall, capped at 16% PRM for 

summer resource plan and 27% for year five and 35% for year 10 PRM for the winter resource 

plans. If a zone had not met  its PRM, SPP staff would have identified  a zonal shortfall and 

assigned a conventional capacity from the conventional resource plan. In the 2025 ITP, 

however, it was unnecessary for SPP to allocate conventional capacity because all utilities met 

the PRM with available scoped renewable resources.  

Figure 2.7 and Figure 2.8 shows nameplate generation additions by future, study year and 

technology for both summer and winter seasons for the SPP region while Figure 2.9 and Figure 

2.10 shows accredited generation for both summer and winter seasons. These values are not 

incremental.  

 

Figure 2.7: Summer Nameplate Capacity Additions by Technology (MW) 
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Figure 2.8: Winter Nameplate Capacity Additions by Technology (MW) 

 

Figure 2.9: Summer SPP Accredited Capacity Additions by Technology (MW) 
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Figure 2.10: Winter Accredited Capacity Additions by Technology (MW) 

 SITING PLAN  
The Siting Plan is the final determination of where resources added via the scope, resource 

planning, and IRP templates connect to the system. SPP sited projected renewable resources 

including wind, utility solar, and battery units, according to various locational attributes for each 

technology in accordance with the ITP Resource Siting Manual.16 As an example, a utility would 

likely not place a gas-fired combustion turbine in a location with no gas supply infrastructure. 

Due to the generation amounts approved in the 2025 ITP scope and the utility -provided IRP 

templates, no additional conventional units were included in the 2025 ITP Resource Siting Plan 

in addition to  what was requested through utility IRPs.  

The 2025 Siting Plan designated more resource locations than any previous ITP cycle, with 

many positioned near major load centers. 

 SOLAR SITING 

Utility -scale solar was sited according to: 

�x Allocated generation to each zone as determined by the load-ratio share method 

�x Data Source (given preference in the following order) 

o SPP and Integrated System (IS) GI queue requests 

o Stakeholder submitted sites 

o Previous ITP sites 

 

16 Documented in the ITP Resource Siting Manual  
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o Other National Renewable Energy Laboratory (NREL) conceptual sites 

�x Capacity factor 

�x Generator transfer capability of the potential sites 

Following the implementation of these ranking criteria, stakeholders could request exceptions 

to the  results, which SPP reviewed for potential inclusion in the siting plan. Figure 2.11 through 

Figure 2.14 show the selected sites and allocation of utility solar ca pacity across the SPP 

footprint in MW. 

 
Figure 2.11: Future 1 Year 5 Solar Siting 
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Figure 2.12: Future 2 Year 5 Solar Siting 

 
Figure 2.13: Future 1 Year 10 Solar Siting 
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Figure 2.14: Future 2 Year 10 Solar Siting 

 WIND SITING 

Wind sites were selected from GI queue requests that required the lowest total interconnection 

cost17 per MW of capacity requested, taking into consideration the following:   

�x Potentially directly assigned upgrade needed 

�x Unknown third -party system impacts 

�x Required generator outlet facilities (GOF) 

�x Generator Interconnection Agreement (GIA) suspension status 

GI queue requests that did not have costs assigned were also considered with respect to their 

generator outlet capability, scope of related GOFs needed, and relation to recurring issues 

within the GI grouping.   

Following implementation of th ese ranking criteria, stakeholders could request exceptions to 

these results, which SPP reviewed for potential inclusion in the siting plan. Figure 2.15 and 

Figure 2.18 show the selected sites and allocation of wind capacity across the SPP footprint in 

MW.  

 

17 The total interconnection costs include the total costs assigned for all interconnection related upgrades 

and network upgrades. 
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Figure 2.15: Future 1 Year 5 Wind Siting 

 
Figure 2.16: Future 2 Year 5 Wind Siting 
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Figure 2.17: Future 1 Year 10 Wind Siting 

 
Figure 2.18: Future 2 Year 10 Wind Siting 
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 BATTERY SITING 

Battery sites were selected based on the assumption that battery storage will largely be co-

located with wind and solar resources considering transfer capability at available sites that were 

included in the solar and wind siting plans. A percentage of the sites were also based on 

battery storage GI queue requests, limiting those resources to two-thirds of the overall 

projected battery capacity due to the infancy of the technology in the industry. For the 

batteries being co-located, half of the projected bat tery capacity were associated with solar 

sites and half were associated with wind sites, with the percentage of the capacity related to 

battery storage GI queue requests included in those groups where applicable. For sites 

associated with battery requests, sited battery amounts were capped at the queue request 

amounts or transfer capability. For sites not associated with existing co-located battery GI 

requests, battery amounts were placed at wind and solar sites in increments of 20 MW 

(different increments were utilized where needed) and capped at transfer capability. Following 

implementation of th ese ranking criteria, stakeholders could request exceptions to these 

results, which SPP reviewed for potential inclusion in the siting plan. Figure 2.19 through Figure 

2.22 show the selected sites for battery generation across the SPP footprint.  

 
Figure 2.19: Future 1 Year 5 Battery Siting 
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Figure 2.20: Future 2 Year 5 Battery Siting 

 
Figure 2.21: Future 1 Year 10 Battery Siting 
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Figure 2.22: Future 2 Year 10 Battery Siting 

 CONVENTIONAL SITING 

As part of the futures development process, member utilities provided responses to an ôIRP 

templateõ. Staff requested member utilities to provide information on new generation in their 

utility resource plans, broken out by fuel type. SPP committed to modeling  these resources and 

utilizing them in the resource planning activities. Ultimately these units were located through 

the Siting process similar to the renewable energy resources identified in the 2025 ITP.  
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Figure 2.23: Conventional Siting Map 

 GENERATOR OUTLET FACILITIES 
GOFs are facilities incorporated by SPP into the MEMs when necessary to ensure that 

prospective generation added from the siting plan does not create undue economic needs on 

the system. For sites with upgrades identified in a GI study, the associated upgrades were 

evaluated and were potentially recommended as a GOF. In addition to reviewing the results 

from the GI queue, a First Contingency Incremental Transfer Capability (FCITC) analysis was 

performed at all points of interconnection where resources were sited. If the sited amount of 

generation exceeded the FCITC availability calculated at the site, then a GOF may be identified 

to allow for adequate outlet capability. The GOF upgrades for this study resulted from the siting 

availability checks and are shown in Table 2.6 and Table 2.7 below.  

GEN # 
Site 

Name 
Upgrade Description  

F1 

Y5 

F2 

Y5 

F1 

Y10 

F2 

Y10 
Source 

GEN-2017-222 
Denison 

230 kV 

Rebuild the Denison to Boyer 

69 kV 2.88 mile line 
 X X  X X IA 

GEN-2017-048 
Neset 

230 kV 

Rebuild the existing Neset to 

Tioga 230 kV 1 mile line to 

achieve a minimum 

summer/emergency rating of 

615 MVA 

 X X  X X IA 

GEN-2017-175 

Virgil 

Fodness 

230 kV 

Rebuild the Utica Jct to Napa 

Jct 115 kV 13.16 mile line 
 X X  X X IA 
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GEN # 
Site 

Name 
Upgrade Description  

F1 

Y5 

F2 

Y5 

F1 

Y10 

F2 

Y10 
Source 

GEN-2017-175 

Virgil 

Fodness 

230 kV 

Rebuild the Yankton Jct to 

Gavins 115 kV 4.03 mile line 
 X X  X X IA 

GEN-2017-175 

Virgil 

Fodness 

230 kV 

Rebuild the Yankton Jct to 

Napa Jct 115 kV 2.7 mile line 
 X X  X X IA 

GEN-2017-175 

Virgil 

Fodness 

230 kV 

Build a second 230 kV line 

from Virgil Fodness to G17-

175-TAP (29.8 miles) 

  X  X X IA 

GEN-2017-119 
Elm Creek 

345 kV 

Replace the existing 230/115 

kV transformer at Concordia 

West 

  X  X X IA 

GEN-2017-010, 

48 

Rhame 

230 kV, 

Neset 

230 kV 

Replace the existing 

Broadland 345/230 kV 

Transformer to achieve a 

minimum Summer/Normal 

rating of 471 MVA 

  X  X X IA 

GEN-2018-074 
Denison 

230 kV 

Build approximately 2.88 

miles of second 230 kV line 

from Denison to Boyer 

  X  X X 
FCITC/ 

DISIS 

GEN-2018-074 
Denison 

230 kV 

Rebuild approximately 0.33 

miles of 69 kV line from 

K335AMAI to K338WTCT 

  X  X X 
FCITC/ 

DISIS 

GEN-2018-074 
Denison 

230 kV 

Rebuild approximately 0.69 

miles of 69 kV line from Boyer 

to K335AMAI 

  X  X X 
FCITC/ 

DISIS 

GEN-2018-065, 

68, 

 131, 132 

Antelope 

345 kV 

Build a second 345/115 kV 

transformer at Antelope  
      X 

FCITC/ 

DISIS 

GEN-2018-065, 

68, 

 131, 132 

Antelope 

345 kV 

Rebuild the Battle Creek to 

County Line 115 kV 10.96 

mile Line to a minimum 

rating of 227 MVA 

      X 
FCITC/ 

DISIS 

GEN-2018-065, 

68, 

 131, 132 

Antelope 

345 kV 

Rebuild the Battle Creek to 

Norfork North 115 kV 10.56 

mile Line to a minimum 

rating of 222 MVA 

      X 
FCITC/ 

DISIS 

GEN-2018-065, 

68, 

 131, 132 

Antelope 

345 kV 

Rebuild the County Line to 

Antelope 115 kV 12.2 mile 

Line to a minimum rating of 

231 MV 

      X 
FCITC/ 

DISIS 

Table 2.6: Generator Outlet Facilities identified from GI studies 
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Site Name  Upgrade Description  
F1 

Y5 

F2 

Y5 

F1 

Y10 

F2 

Y10 
Source 

Viola 345 kV 
Rebuild Viola to Wichita 345 kV line to 

achieve a minimum rating of 1170 MVA 
X X  X X FCITC 

Viola 345 kV Build a third 345/138 kV transformer at Viola X X  X X FCITC 

Nichols 115 kV 
Rebuild Nichols to Whitaker 115 kV line to a 

minimum rating of 360 MVA  
X X  X X FCITC 

Nichols 115 kV 
Rebuild Whitaker to Centerport 115 kV line to 

a minimum rating of 360 MVA  
X X  X X FCITC 

Beatrice Power Station 

115 kV 

Rebuild Beatrice to Harbine 115 kV line to a 

minimum rating of 115 MVA;  
    X X FCITC 

Beatrice Power Station 

115 kV 

Rebuild Beatrice Power Station to Clatonia 

115 kV line to a minimum rating of 225 MVA;  
    X X FCITC 

Beatrice Power Station 

115 kV 

Rebuild Clatonia to Sheldon 115 kV line to a 

minimum rating of 220 MVA;  
    X X FCITC 

Plant X 115 kV 
Replace plant X station (WH ALM20171) 

230/115/13.2 kV transformer ckt 1  
    X X FCITC 

Nichols 115 kV 
Rebuild Centerport to East Plant Interchange 

115 kV line to a minimum rating of 325 MVA  
X X  X X FCITC 

Nichols 115 kV 
Rebuild Rolling Hills Interchange to Nichols 

115 kV line to a minimum rating of  270 MVA 
X X  X X FCITC 

Nichols 115 kV 
Rebuild East Plant Interchange 230/115 kV 

Transformer to minimum rating of 265 MVA  
X X  X X FCITC 

Monument 115  kV 

Rebuild Monument Sub to West Hobbs 

Switching Station 115 kV line to a minimum 

rating of 185 MVA 

X X  X X FCITC 

Monument 115  kV 
Rebuild Maddox Station to Monument Sub 

115 kV line to a minimum rating of 330 MVA  
X X  X X FCITC 

Jones 230 kV 

Rebuild Sundown Interchange to Wolfforth 

Interchange 230 kV line to a minimum rating 

of 520 MVA 

X X  X X FCITC 

Jones 230 kV 

Rebuild Wolfforth Interchange  3 to Terry 

County Interchange 230 kV line to a 

minimum rating of 260 MVA  

X X  X X FCITC 

Table 2.7: Generator Outlet Facilities identified from FCITC analysis 

 EXTERNAL REGIONS 
When developing renewable resource plans, SPP did not directly consider renewable policy 

requirements for external regions. However, the MISO and Tennessee Valley Authority (TVA) 

renewable and conventional resource expansion and siting plans were based on the 2023 MISO 

Long Range Transmission Plan (MISO LRTP 23) continued fleet change (CFC) and accelerated 

fleet change (AFC) futures. Associated Electric Cooperative Inc. (AECI) and Saskatchewan Power 
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(SASK) renewable and conventional resource expansion plans were based on the SPP resource 

plan assumptions, publicly accessible resource projection data, and feedback from the ESWG 

and the respective entities. 

Figure 2.24 and Figure 2.25 show the total capacity additions in 2029 and 2034 respectively by 

resource type within these external regions for Futures 1 and 2. 

 
Figure 2.24: Future 1 Capacity Additions by Area and Resource Type 

 
Figure 2.25: Future 2 Capacity Additions by Area and Resource Type 
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2.2.3 CONSTRAINT ASSESSMENT 

SPP considers transmission constraints when managing the flow of energy across physical 

bottlenecks on the transmission system in the least-costly manner. These study-specific 

constraints play a critical role in determining economic transmission needs, as the constraint 

assessment identifies future bottlenecks and defines which constraints will be monitored for 

congestion in the MEM.  

SPP conducted an assessment to develop the list of transmission constraints used in the 

security-constrained unit commitment (SCUC) and security-constrained economic dispatch 

(SCED) analysis for all futures and study years. SPP defined the initial list of constraints by 

leveraging the SPP permanent flowgate list18, which consists of NERC-defined flowgates that 

are impactful to modeled regions and recent temporary flowgates identified by SPP in real 

time. This process is outlined in Figure 2.26 below. 

In accordance with the directive from the SPP SPC, the 2025 ITP includes analysis of resiliency 

conditions. The constraint assessment milestone took steps to incorporate this directive into 

the development of the final event file. In addition to the normal MEMs, SPP staff also 

developed RMEMs, which consist of summer and winter seasons for year five and year 10, with 

the two separate futures. Contingencies and constraints were identified across both the MEMs 

and the RMEMs to obtain the list of constraints that make up the event files for the 2025 ITP. 

In the 2025 ITP, consistent with previous cycles, SPP included contingencies on 200 kV+ 

equipment with a loading of 10% or greater. The purpose of this criterion is to evaluate the 

impact of contingencies involving HV equipment, even when that equipment experiences 

relatively low flows. 

SPP considered constraints identified in neighboring areas for inclusion as a part of the ITP 

study constraint list. Due to drastic load increases, when simulated in PROMOD, substantial 

emergency energy is observed and thus limits the number of constraints that can be identified. 

To obtain a holistic list of constraints, SPP relaxed flowgate ratings that were among the 

emergency energy being dispatched to allow any masked constraints to be identified. This is 

not unlike the relaxation runs that SPP staff normally conducts during the needs assessment, 

the main difference being that the relaxations due to this effort for the ITP are captured in the 

event files. This ensures consistent results can be observed when performing PROMOD 

simulations. The TWG reviewed and approved the identified constraints as potentially limiting 

the incremental transfer of power throughout the transmiss ion system, both under system 

intact and contingency situations. 

Even with these relaxations in place in the event files, there was concern that some constraints 

could still be masked by the emergency energy and focused congestion it caused. As additional 

insurance, during the needs assessment milestone, SPP staff incorporated placeholder potential 

 

18 Posted on OASIS: https://www.oasis.oati.com/SWPP/index.html 
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transmission projects into the simulations conducted on the MEMs to help identify these 

constraints. These placeholder transmission projects significantly reduced the emergency 

energy being observed. Additionally, these projects were solely used for identifying additional 

constraints and were not permanently put into the models . This effort created an additional 

batch of constraints which SPP added to the event file as a part of this effort. This was to ensure 

all economic needs were able to be captured for the needs posting to allow projects to resolve 

the issues that were identified. 

The southeastern SPP footprint was identified as a target area in the 2025 ITP. One way in 

which SPP gave additional focus to identifying needs within  this target area was by including 

N-1 interfaces in the target area, modeled after the PSOSWEPCOTIES interface.  

The PSOSWEPCOTIES interface is a flowgate that monitors the collective flow of the following 

lines: 

�x Craig Junction ð DeQueen 138 kV 

�x Craig Junction ð Gordon Tap 138 kV 

�x Ashdown West ð Craig Junction 138 kV 

�x Longwood ð Sarepta 345 kV 

�x Lydia ð Valliant 345 kV 

�x Northwest Texarkana ð Valliant 345 kV 

This allowed SPP to properly capture the full magnitude of congestion within the target area. 

These seven interfaces each had a unique rating corresponding to the associated contingency. 

For six of the seven added interfaces, the contingency was an element within the original 

PSOSWEPCOTIES interface definition. The additional contingency considered was the loss of 

the 345 kV line from Sarepta ð El Dorado. The N-1 interface that experienced the most 

congestion was the PSOSWEPCO SARLO interface, with a contingency of the 345 kV line from 

Sarepta to Longwood. 
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Figure 2.26: High Level Constraint Assessment Process19 

2.3 MARKET POWERFLOW MODEL 
Due to the MOPC approved waiver on July 16, 2025, the market powerflow  model (MPM) set 

was removed from the 2025 ITP Assessment. 

2.4 BENCHMARKING 

2.4.1 POWERFLOW MODEL 

SPP staff performed two benchmarks related to the 2025 ITP BR powerflow models. The first 

benchmark was a load and generation value comparison between the 2024 ITP and 2025 ITP BR 

powerflow models. The second benchmark was a load and generation value comparison 

between the 2025 ITP BR powerflow models and real-time operational data. SPP staff 

conducted model comparisons to verify the accuracy of the powerflow model data, including:   

 

19  The Constraint Assessment methodology can be found in the ITP Manual version 2.16 
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�x Comparison of the summer and winter peak BR model load totals (2024 ITP versus 2025 

ITP), as shown in Figure 2.27 and Figure 2.28. 

�x Comparison of the summer and winter peak BR model generation dispatch totals for 

years two, five and 10 (2024 ITP versus 2025 ITP), as shown in Figure 2.29 and Figure 

2.30. 

�x Additionally, the year 10 summer and winter peak generator retirements in the 2025 ITP 

BR powerflow models are shown Figure 2.31.  

 
Figure 2.27: Summer Peak Year-Two Load Totals Comparison 
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Figure 2.28: Winter Peak Year-Two Load Totals Comparison 

 

Figure 2.29: Summer Peak (MW) Years 2, 5, and 10 Generation Dispatch Comparison 
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Figure 2.30: Winter Peak (MW) Years 2, 5, and 10 Generation Dispatch Comparison 

 
Figure 2.31: 2025 ITP Summer and Winter Year 10 Retirement 

Operational model benchmarking for this assessment compared the 2024 summer and winter 

peak BR powerflow models against the real-time non-coincident operational data for the 2024 - 

2025 winter and 2025 summer timeframe. Model comparisons were conducted to verify the 

accuracy of the powerflow model data, including:  
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�x Comparison of the 2025 summer and 2024-2025 winter load totals (BR model versus 

real-time non-coincident operational data), as shown in Figure 2.32 and Figure 2.33. 

�x Comparison of the 2025 summer and 2024-2025 winter generation dispatch totals (BR 

powerflow  model vs real-time coincident operational data), as shown in Figure 2.34. 

  
Figure 2.32: 2025 Summer Actual vs Planning Model Peak Load Totals 

  
Figure 2.33: 2024-2025 Winter Actual vs Planning Model Peak Load Totals 
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Figure 2.34: 2025 Summer and 2024-2025 Winter Actual vs Planning Model Generation Dispatch 

2.4.2 MARKET ECONOMIC MODEL 

 SYSTEM LOCATIONAL MARGINAL PRICE 
Simulated LMPs were benchmarked against the simulated LMPs from the 2024 ITP. This data 

was compared on an average monthly value-by-area basis. Figure 2.35 portrays the results of 

the benchmarking model for the SPP system. The increases in LMPs in the 2025 ITP are due to 

additional load and higher natural gas prices.  
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Figure 2.35: System LMP Comparison 

 ADJUSTED PRODUCTION COST 
Examining the APC provides insight to which entities generally purchase generation to serve 

their load and which entities generally sell their excess generation. The resulting APCs for SPP 

zones were overall slightly higher in the 2025 ITP than in the 2024 ITP due to the increase in 

load forecasts. 

The APC on a zonal level both increases and decreases depending on the characteristics of the 

zone, including the level of renewable increase, retirements and zonal load forecast changes. 

See Figure 2.36 and Figure 2.37 for a summary of regional and zonal APC results. 
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Figure 2.36: Regional APC Comparison 

 
Figure 2.37: SPP Zonal APC Comparison 

 INTERCHANGE 
The 2024 ITP model interchange was validated against the 2024 ITP and current SPP operations 

data. The duration curve of the 2025 ITP model is similar in shape and magnitude while overall 

exports are slightly lower in the 2025 ITP than in the 2024 ITP. 
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Figure 2.38: Interchange Data Comparison 

 GENERATOR OPERATIONS  

  CAPACITY FACTOR BY UNIT TYPE 

Comparing capacity factors is a method for measuring the similarity between planning 

simulations and historical operations. This benchmark provides a quality control check of 

differences in modeled outages and assumptions regarding renewable, intermittent resources. 

When comparing the capacity factors from the 2025 ITP to those reported to the Energy 

Information Administration  (EIA) for 2022, SPP observed that the capacity factors for 

conventional generation from the 202 5 ITP fell slightly lower than the expected values. 

However, the renewable generation was higher reflecting the abundance of such in SPP. These 

differences in generation between 2025 and 2026 ITP are more aligned with observations seen 

in real-time operations. The difference in capacity factors between the datasets were attributed 

to differences in load forecasts as well as changes in the generation mix.  

Unit Type  

Average Capacity Factor  

 2025 ITP 2026 ITP 

2022 EIA 
Future 1 

2025 

Future 1 

2026 

Nuclear 93.10% 84.28% 87.56% 

Combined Cycle 58.80% 39.27% 39.61% 

CT Gas 14.10% 9.93% 11.86% 

Coal 42.10% 53.13% 65.80% 

ST Gas 17.10% 6.56% 7.65% 

Wind 33.50% 43.18% 42.15% 
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Unit Type  

Average Capacity Factor  

 2025 ITP 2026 ITP 

2022 EIA 
Future 1 

2025 

Future 1 

2026 

Solar 23.30% 29.98% 26.18% 

Table 2.8: Generation Capacity Factor Comparison 

 AVERAGE ENERGY COST 

Examining the average cost per MWh by unit type gives insight into what units will be 

dispatched first (without considering transmission constraints). Overall, the average costs per 

MWh were higher in the 2025 ITP than in the 2024 ITP due to the increase in load forecasts and 

the difference in generation mix .  

Unit Type  

Average Energy Cost ($/MWh)  

2024 ITP 2025 ITP 

Future 1 2025  Future 1 2026  

Nuclear $13.75  $13.98  

Combined Cycle $29.96  $38.82  

CT (Combined 

Turbine) Gas 
$42.60  $53.59  

ST(Steamed 

Turbine) Coal 
$20.93  $24.36  

ST Gas $36.06  $53.84  

Table 2.9: Average Energy Cost Comparison 

 GENERATOR MAINTENANCE OUTAGES 

Generator maintenance outages in the simulations were compared to SPP real-time data. These 

outages have a direct impact on flowgate congestion, system flows and the economics of 

serving load.  

The operations data includes certain outage types that cannot be replicated in these planning 

models. The difference in magnitude between the real-time data and the market economic 

simulated outages is due to the additional operational outages beyond those  required by 

annual maintenance or driven by forced (unplanned) conditions. Although the MEM simulation 

outages do not have as high a magnitude as the historical outages provided by SPP operations, 

the outage rates in the 2025 ITP are very similar to previous ITP assessments which indicate 

that the generator outages for the 2025 ITP are reasonable assumptions. The curves from the 

historical data and the MEM simulations complemented each other in shape, building 

additional confidence in the generator outages represented in the 2025 ITP models. 
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Figure 2.39: Historical Outages vs PROMOD Simulated Outages 

 OPERATING AND SPINNING RESERVE ADEQUACY 

Operating reserve is an important reliability requirement that is modeled to account for 

capacity that might be needed in the event of unplanned unit outages. The operating reserves 

should meet a capacity requirement equal to the capacity of the largest unit multiplied by a 

scaling factor. At least half of this requirement must be fulfilled by spinning reserve.  

The operating reserve capacity requirement was modeled at 1,614 MW and spinning reserve 

requirement was modeled at 807 MW. The reserve requirements were met in the MEM. Figure 

2.40 represents the operating and spinning reserves for each month. 
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Figure 2.40: 2025 ITP Future 1 Operating and Spinning Reserves 

 RENEWABLE GENERATION 

Wind and solar energy output is slightly higher in the 2025 ITP than in the 2024 ITP because of 

wind and solar generation additions identified during the generation review milestone.  

 
Figure 2.41: Wind Energy Output Comparison 
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Figure 2.42: Solar Energy Output Comparison 

2.5 RESILIENCY MODEL DEVELOPMENT 
In October of 2023, the SPC endorsed adding resiliency models and consideration to the 2025 

ITP cycle. This endorsement included three separate conditions to be part of the model 

development process for an additional model set: extreme summer conditions, extreme winter 

conditions, and extreme load growth reflected as spot loads.  

The North American Transmission Forum (NATF) worked with Electric Power Research Institute 

(EPRI) to create a definition of ôresiliencyõ for use in Transmission Planning:  

ò�7�K�H���D�E�L�O�L�W�\���R�I���W�K�H���V�\�V�W�H�P���D�Q�G���L�W�V���F�R�P�S�R�Q�H�Q�W�V�����E�R�W�K���H�T�X�L�S�P�H�Q�W���D�Q�G���K�X�P�D�Q�����W�R��������	��S�U�H�S�D�U�H	��I�R�U����
������	��D�Q�W�L�F�L�S�D�W�H����������	��D�E�V�R�U�E����������	��D�G�D�S�W	��W�R�����D�Q�G��������	��U�H�F�R�Y�H�U	��I�U�R�P���Q�R�Q-routine disruptions, including high 

impact-low frequency (HILF) events, in a reasonable amount of �W�L�P�H���µ20 

Not all aspects of resiliency can be directly addressed through transmission planning alone, but 

several are directly addressable through transmission planning.  

To answer and work through the process of resiliency in the 2025 ITP, TWG and ESWG 

repurposed its 2024 ITP WWST into a new strike team called the Resiliency Strick Team (RST) to 

meet weekly with stakeholders to review work/data, provide direction, answer any questions, or 

provide new considerations for next steps in the resiliency planning process. Figure 2.43 shows 

resiliency conceptually included in the 2025 ITP cycle. 

 

20 https://www.natf.net/home/2023/01/11/new -natf-epri-resilience-definition  
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Figure 2.43: Approved by SPC in October 2023 

2.5.1 PROCESS 

The traditional model build process for the  economic and reliability  models requires a large 

amount of data gathering from national data sources alongside Transmission Owners (TOs) and 

LREs within SPP. Key components of this process are existing infrastructure data, forecasted 

load, and forecasted generation. The broader process of the model build is shown in Figure 

2.44. PROMOD is an application used by SPP to build the economic models, while an hour 

selection from the economic model is exported for the po werflow model. The Resiliency 

Powerflow Models (RPM) models reflected that single snapshot for each model year, season, 

and future in a powerflow model.  

 
Figure 2.44: ITP Model Build Milestones 

First, the RST needed to understand how the model build process may differ with the RMEM 

and resiliency market powerflow models (RMPM). The RST considered each milestone that 

feeds into the RMEM and RMPM development and asked where data points may change.  
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Second, the RST needed to define the model changes relative to explicit data input. What 

targets would be used to allow PROMOD to build economic models that may truly reflect 

resiliency events?  

Ultimately, resiliency events had little impact on the siting or resource plans. This meant the 

only resiliency-related changes were an impact to load increases (from extreme heat/cold) and 

reduced generation output (either outages or derates driven by res iliency events).Defining and 

Modeling Extreme Weather Events  

Modeling resiliency events proved immediately complicated and complex. How would 

individual storms be defined? Whatõs the most likely event? If one modeled the same storm 10 

times, it could present 10 different outcomes depending on other external variables such as 

fuel availability or variance in precipitation.  

Following a thorough review of a range of different weather events within the SPP footprint, 

staff and the RST found highlighting any single or small selection of storms would be 

inadequate. Instead of modeling a specific event or multiple specific events, SPP and RST 

determined they would model a combined average of events. This would mostly be measured 

as forecasted load increases and generation outages and derates.  

The next step was determining by how much to increase the load and reduce available 

resources. One possible approach would be to comb through historical data and consider how 

SPP's system performs during resiliency events. All that was needed was to build parameters in 

the historic data that might indicate a resiliency event. SPP uses a Grid Status update tool to 

define current grid conditions on the footprint. This tool measures the balance between 

available resources and forecasted load. If load is forecasted to potentially increase beyond the 

amount of forecasted available resources, SPP applies a "Conservative Operations Advisory". 

This advisory could be used by TP staff to find data that relates to any periods in time when the 

amount of forecasted load has the potential to outpace available resources. This proves an 

excellent data point for considering resiliency events since resiliency events can happen at any 

point in time and highlight the challenge of serving too much load with too few resources.  

SPP isolated five years of historical data during òConservative Operations Advisoryó windows. 

January and July are historically peak season months; therefore, model changes were limited to 

the months of January and July with certain events that happened outside that window 

included. This included a peak heat event in August of 2023 as well as Winter Storm Uri and 

Winter Storm Elliott which happened in February of 2021 and December of 2022, respectively.  
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Figure 2.45: SPP Grid Conditions 

From this data, outage, derates, and capacity factors that reflect resiliency events were 

calculated. These varied by resource type and by state. Figure 2.46 indicates a traditional 

sensitivity model creation process by defining the weather event and modeling it accordingly. 

Figure 2.47 indicates a model build using historical average data to define model metrics, 

where contingencies are measured as either outages or reduced output.  

 

Figure 2.46: Standard Process for Modeling Contingency Events  

 

Figure 2.47: SPP's Process for Modeling Resiliency Contingency Events 

To gather this data, SPP and the RST used Transmission Operations and Generator Availability 

Data System (GADS) databases.  

This methodology gave SPP and its stakeholders a model set that mirrored an average output 

of a collection of severe events to evaluate system performance on. SPP then used this to 

determine needs and evaluate them at a higher level which perfectly suited the objectives of 

resiliency in the 2025 ITP.  
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2.5.2 LOAD PERFORMANCE  

Load is measured in two ways:  

1. Energy ð describes the consumption rate of electricity used; measured in MWh  

2. Peak ð describes the maximum instantaneous ôsnapshotõ of load; measured in MW  

PROMOD needs both those metrics to build load profiles, which is an estimate of daily load for 

each hour of the day. SPP has not traditionally forecasted system load which created a dilemma 

in understanding how extreme temperatures may impact load.  

To determine peak load amounts, the RST evaluated how the historic system peaks aligned 

with ITP forecasts. Since base ITP load forecasting is weather normalized, SPP needed a way to 

evaluate how to incorporate energy and peak numbers that similarly reflect extreme event 

days. Looking at real time data and comparing it against coincident peak data from the ITP, SPP 

was able to determine an estimated spike in load during peak events by season. SPP found that 

load during peak events was 5.09% higher during summer resiliency events than the previous 

five-year ITP average, while winter was 3.7% higherñboth of  which were applied to the 2025 

ITP resiliency models as new non-coincident peaks.  

 
Figure 2.48: Summer Base Load vs Resiliency Load 
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Figure 2.49: Winter Base Load vs Resiliency Load 

Next, SPP had to develop an energy amount ð an estimated total MWh used during these 

window intervals. If the peak load was increased just during this month, the peaks themselves 

may change, but the overall energy demand wouldnõt. This would result in higher peaks and 

lower valleys to balance it out, which isnõt reflective of the load profiles during a peak event. 

Figure 2.50 below shows a comparison between a standard winter and Winter Storm Uri load 

profiles. Figure 2.51 below shows a comparison between a standard summer profile alongside 

record setting peak demand in August of 2023. 
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Figure 2.50: Comparative 24-Hour Normal and Extreme Load Profiles - Summer 

  

Figure 2.51: Comparative 24-Hour Normal and Extreme Load Profiles - Winter 

To develop overall energy demand reflective of extreme event days, shown as MWh, SPP 

considered energy windows during peak events to understand how much energy would be 

consumed. The increase in energy along with increased peak enabled PROMOD to scale up the 
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Pre-final load estimates can be seen in the 2025 ITP Scope, under Section 3: òResiliency 

Condition Analysisó.  

The peak load values determined within the RMEM were incorporated into the applicable RPM 

model per scenario.  

2.5.3 SPOT LOADS 

Spot Loads were included in both the RMEM and RPM models but handled differently. In both 

model series, the loads were only added in the Future 2 cases. In the RMEM models, they were 

added as submitted. However, the RPM models required significant reactive support to solve, 

and directly adding the Spot Loads would have caused voltage collapse. To address this, the 

loads were distributed across all load buses on a pro rata basis. 

2.5.4 GENERATOR PERFORMANCE  

The second component modified in the models  was generator performance. Planned 

maintenance outages and weather-related outages or de-rates are expected circumstances of 

system operations. However, events like Winter Storm Uri have introduced less frequently 

considered risks ð most notably in terms of outages,  fuel availability. Prolonged extreme cold, 

beyond what equipment was designed to withstand, coupled with intense pressure on the 

natural gas system, rendered many normally dependable units unavailable when they were 

needed most. Fuel supply constraints must be treated as a critical reliability contingency. 

Considering generator performance means including  unavailability due to :  

1. De-rates: reduction in a generatorõs maximum power output  

a. Fuel availability  

b. Drought conditions   

c. Temperature-related impacts (heat decreasing output, extreme cold limiting 

output)   

2. Maintenance outages: existing off-peak maintenance outages  

3. Forced outages: extreme event related outages  

a. Ice, frozen equipment or fuel supply 

b. Snow/heavy precipitation  

c. Droughts  

d. Extreme temps (hot or cold) (unit pulled offline completely)   

e. Extreme wind or wind droughts (too much wind, too little wind)   

The key challenge was determining which impacts should happen, when they happen, and how 

they should be applied to the models.   

To better understand generator performance overall, not just related to any one event, SPP 

considered all conservative operations advisories in the past five years, within the same span 
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used for load performance valuation. Generator performance was measured as three distinct 

parts: forced outages, maintenance outages, and de-rates. Data sources for evaluation were 

GADS and SPP Operational data.  

Maintenance outage levels were seen to be normal and not increased above expected 

amounts. Thus, all performance contingencies for generators were split between forced outage 

rates (FOR) and derates.  

Total percent numbers were applied by state and by resource type. Wind and hydro resources 

utilized capacity factor calculations to reduce output with no outages assigned. Other 

conventional generator types did have outages applied as a percent of ôhoursõ in the calendar 

month (744 hours) along with derates.  

E.g. a generator with a forced outage rate of 20% would be offline for 20% of the hours of a full 

month. 

0.2 x 744 = 148.8 hours 

PROMOD uses algorithms to assign FOR for each generator. The hours throughout the month 

that had the highest cumulative MW hours out were compared to historical weather events to 

evaluate the accuracy of the assumptions.  

During Winter Storm Uri, maintenance and forced outage numbers neared 33 GW. In normal 

ITP planning models, outages typically range from 8-12 GW. In the resiliency models, outages 

ranged from 10-17 GW.  

Pre-final generator performance numbers can be found in the 2025 ITP Scope, in Section 3: 

òResiliency Condition Analysisó.  

The generator assumptions determined within the PROMOD model for the peak hour were 

incorporated into the RPM models per scenario.  

2.5.5 CONCLUSION  

The 2025 ITP RMEMs and resiliency powerflow models (RPMs) incorporate combined  load 

increases with generation outages and derates informed by historical data . Leveraging data 

driven insights alongside stakeholder contributions through the RST enabled meaningful 

refinements for the RMEMs and RPMs, resulting in a realistic representation of potential  

resiliency events.  

This effort provides valuable insight into  future SPP system performance during peak 

conditions and marks an important first step towards forward-looking , long-term resiliency 

planning.  
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3 STUDY DRIVERS 

Reflecting on the 2025 ITP, several factors informed the studyñgeneration and load 

projections, resiliency analysis, and target area analysis. However, the most influential factor 

shaping the results of the study was load growth. Accelerated electricity usage began in the 

2024 ITP cycle with concentrated growth in areas such as New Mexico and North Dakota and 

has since spread across the SPP footprint. With the inclusion of large load additions in the 

Future 2 market economic models (MEM), SPP evaluated peak loads approaching 80 GW, and 

forecasts for 2026 indicate growth will not slow. The 10-year summer peak forecast has risen by 

nearly 27% in just four yearsñfrom ~59 GW to ~75 GWñand some scenarios project load 

reaching nearly 200% of SPPõs current system peak. More than any other input, load growth 

defined the transmission needs identified in this cycle. The most significant recommendations 

for transmission buildout are withi n the southern portion of the SPP footprint , but load growth 

moving into the northe rn regions in later studies will continue to drive the need for 

transmission investment.  

Load growth, more than any other factor, strains the electric grid. In SPP, this growth occurs 

both organically and rapidly, driven by large developments such as manufacturing, oil and gas 

electrification, and expanding data centers. Accelerated load growth increases transmission line 

loading, creates more congestion, and heightens the need for voltage support, all of which test 

system reliability. Weather uncertainty, unplanned outages, and aging equipment further limit 

the transmission systemõs ability to serve load under varying conditions.  

Utilities typically schedule maintenance during off -peak seasons, like spring and fall. However, 

rising peak and minimum loads make it difficult to plan outages for critical equipment, such as 

generation plants and transmission lines, because these facilities cannot all be offline 

simultaneously. A recent evaluation of real-time operations in SPP revealed that the grid 

experiences at least 50 outages at any given timeñcontrasting sharply with standard reliability 

analyses, which typically assume zero outages as a baseline condition. 

Increases in load also require increases in the generation available to serve the load. SPP 

requires LREs carry more generation than their load through a PRM. This additional generation 

provides additional protection to the system in case of planned or unplanned issues to the 

generation fleet. As expected, with more generation connected, the transmission capability of 

the grid to transmit energy from generation facilities to load is of critical importance.  
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Figure 3.1: Need Drivers 

Load growth is like adding new businesses or housing developments to an already busy road 

network. More homes and businesses mean more cars on the streets, increasing congestion. 

Large volumes of traffic can slow the flow, cause bottlenecks, or even gridlock in certain areas. 

Similarly, as electricity demand rises, the transmission system can become overloaded. If the 

system cannot handle the increased load, it can lead to voltage drops, congestion, and even 

outagesñjust like a traffic jam prevents cars from reaching their destinations efficiently.  There 

are three primary components to the load growth that's driving the results of the 2025 ITP.  

�x Power Delivery Issues  ð In the southern portion of the SPP footprint, load growth is 

concentrated in areas where the transmission network is already near capacity. Like a 

congested highway, these lines cannot efficiently carry additional electricity demand, 

creating bottlenecks in the system. 

�x Voltage Instability  ð As transmission lines carry more electricity, the system 

experiences drops in voltage. In constrained areas, additional load growth can lead to 

voltage collapse in planning models. This is not just theoreticalñSPP real-time 

operations have experienced voltage instability in these regions multiple times. Heavy 

òtrafficó combined with weak network points makes these areas increasingly vulnerable. 

�x Regionwide Load Growth  ð Beyond the concentrated hotspots, load is rising across 

the entire SPP footprint. While this growth is more distributed, it is widespread, 

requiring a robust and expanded transmission system capable of efficiently delivering 

energyñlike expanding a regional road network to prevent gridlock and keep traffic 

flowing smoothly.  
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Together, these factors explain why load growth emerged as the defining driver of the 2025 ITP 

results and why large-scale transmission expansion remains essential to addressing both 

localized and regionwide needs. 

3.1 POWER DELIVERY ISSUES 
As demand rises, the limited ability to transfer power into specific areas creates risks for both 

reliability and economic delivery of energy. The image below highlights areas with inlet and 

outlet issues experiencing the most problems delivering power to heavily concentrated load 

areas. The figure also illustrates in red, the pockets of load growth, and blue, the pockets of 

load decreases since 2023 ITP. Being able to deliver sufficient power into these areas was a 

major study driver.  

 
Figure 3.2: Areas of Load Growth and Power Delivery Issue 
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There are two specific regions in the southern part of the SPP footprint that are projecting load 

growth warranting large scale transmission. The first is in northern Louisiana (SWEPCO), the 

location of the target area for this study. The other area is in New Mexico and west Texas (SPS). 

Both SWEPCO and portions of SPS function as transmission peninsulas within the SPP footprint, 

with limited ties to surrounding regions. This limited transfer capability has already, at least 

partially, contributed to real -time load shed events and creates challenges in delivering power 

to serve forecasted growth.  

The SWEPCO area has a DC tie to Electric Reliability Council of Texas (ERCOT) and a 345 kV tie 

to MISO but has limited paths into the broader SPP system. Firm load growth of ~500 MW is 

expected, along with an additional 1,000 MW of high -certainty large load in the next five years. 

Without significant transmission expansion, delivering power to meet this growth will be 

limited and would additionally further strain the existing network. Conditions are compounded 

and exacerbated when there are contingencies that further limit their connections to the 

broader SPP system. Additional paths are needed to both this peninsula and the SPS peninsula.  

Transmission into the southern SPS area in the 2025 ITP models is limited today with future 

expansion already underway. A double circuit 345 kV line (Crossroads-Hobbs-Roadrunner) and 

SPPõs first 765 kV line (Potter-Crossroads-Phantom) are currently under construction with in -

service dates of 2026 and 2031, respectively. However, with ~4,000 MW of anticipated new firm 

load in the SPS area over the next 10 years, the ability for transmission to reliably deliver power 

is severely constrained. These power delivery issues show up in the adjusted production cost 

models by way of emergency energy, which will be discussed later in the economic analysis of 

this report, and by way of voltage collapse, discussed in Section 3.2.  

3.2 VOLTAGE INSTABILITY  
In addition to delivery limitations, both SWEPCO and southern SPS also face heightened risk of 

voltage instability due to their peninsula -like configurations. With few transmission connections 

to the broader grid, voltage support is constrained, particular ly under stressed system 

conditions. 

The limited ties mentioned above reduce SWEPCOs ability to receive voltage support from the 

broader grid during high -demand periods or contingencies. This contributed to observed real-

time load shed events, and with ~1,500 MW of additional load on the horizon, the risk of 

localized voltage instability remains elevated ñ and without new transmission, that instability 

could escalate into voltage collapse, where voltages fall uncontrollably and the system cannot 

recover. 

Voltage collapse issues identified in the 2024 ITP, within SPS, persisted and worsened into the 

2025 ITP, even after accounting for planned generation additions. SPP was forced to add the 

previously-approved 765 kV line into models representing a point in time before the line is 

expected to be placed in-service. This was done only to allow the models to solve. The single-

circuit 765 kV line approved in 2024 was considered a good first step solution at the time, but 

now further reinforcements are required as load growth accelerates. Given the limited ties, the 
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area is less equipped to rely on regional voltage support. Transmission expansion remains the 

most effective way to mitigate instability risks. Below is a figure that illustrates the points on the 

SPS system with thermal (yellow) and voltage (blue) needs. The red dots indicate the reactive 

support that was required to get the models to converge so that the analysis could be 

performed. Additionally, the table in the figure outlines the number of voltage needs measured 

at less than 0.7 per unit (p.u.). In real-time, voltages measured at this level would require load 

shed before cascading outages damage the entire grid.  

 
Figure 3.3: SPS Thermal and Voltage Needs with Required Reactive Support 

3.3 REGION WIDE LOAD GROWTH 

3.3.1 BASE LOAD FORECASTS 

SPPõs ITP process is a 27-month study with one study beginning and completing each calendar 

year. During any given time of the year at least two, sometimes three, ITPs are underway, but at 

different points of progress. Because of its lengthy study timeline, data for the subsequent 

study is available by the time portfolio development for the current study is under way.  SPP 

uses this information to inform decision making.   
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Load growth is evident in 2025 ITP, but forecasts in 2026 ITP are of much larger magnitude, 

which give additional certainty to the increase in 2025 ITP.  

The following charts using SPPõs base reliability (BR) peak load forecast and large load 

submissions highlight this load growth in various ways: 

�x Using 2024 and 2025 ITP data, seven of 11 SPP states (highlighted by yellow boxes)21, 

with at least 1,000 MW of load, show 2025 ITP or 2026 ITP year two load values higher 

than their 2024 year 10 load (Figure 3.4)  

�x Using 2026 ITP data, eight of 17 SPP powerflow areas expect to see peak demand 

growth exceed 20% comparing the 2023 and 2026 ITP year 10 forecast values (Figure 

3.5) 

�x Using 2025 ITP data, seven of 15 states expect peak loads to grow by at least 20% in the 

next eight years (Figure 3.6) 

�x Using 2023 -2026 ITP data, the regional load value for year 10 has increased by almost 

27% (Figure 3.7) 

 
Figure 3.4: Year 10 Load from 2024 ITP compared to Year 2 of 2025 and 2026 ITP 

 

21 Colorado, Minnesota, Montana, and Wyoming not graphed  
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Figure 3.5: Percent Increase in Load from 2023 ITP to 2026 ITP 

 
Figure 3.6: Load Growth by State 
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Figure 3.7: 2023-2026 ITP BR Peak Loads 

3.3.2 ADDITION OF SPOT LOADS THROUGH RESILIENCY 
CONDITIONS 

During the scoping effort for the 2025 ITP, staff began receiving stakeholder input regarding 

the potential impacts of large load interconnections on the transmission system. Previously, 

load growth had been observed generally at 0.5% to 2% growth rates through the firm load 

forecast, however, data centers and other large individual loads began requesting service from 

SPP customers. These loads were varying in size and are showing interest in connecting 

quickly--  faster than the transmission system can possibly be built out.  As part of the scoping 

process, the SPC recommended SPP expand upon the 2024 ITP winter weather analysis and 

consider additional resiliency conditions. One of the additional  conditions became the spot 

load resiliency condition scoped for Future 2 of the 2025 ITP.  

 

Spot loads were collected by a survey sent out to the stakeholder community during the 

scoping effort for the 2025 ITP. Because of the continued growth spot loads will be included in 

both futures for 2026 ITP. In the 2025 ITP cycle, stakeholders submitted ~11 GW of new large 

loads for consideration, and in the 2026 ITP that number increases to ~30 GW.  
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Figure 3.8: 2025 ITP vs. 2026 ITP Spot Loads 

While much of the nationõs focus on spot loads is around data centers, the spot loads 

submitted in the ITP are not limited to a single sector. These large additions are tied to oil and 

gas electrification, manufacturing, and industrial production as well. These loads span multiple 

sectors that underpin U.S. technology, energy, and economic security, reinforcing the strategic 

importance of timely transmission investment. Other Independent System Operator (ISO)/RTOs 

are reporting similar growth trajectories, underscoring that this is a national trend, not a 

regional anomaly. Load growth of this magnitude introduces serious challenges ñ thermal 

overloads, voltage collapse, and economic inefficiencies ñ exacerbated by extreme weather 

and generation shortfalls. 
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Figure 3.9: Spot Load Classifications 

When accounting for both firm and spot load additions, total demand across the SPP system is 

escalating at an unprecedented pace. As shown in the chart below, the 2026 ITP projects that 

system load will almost double over the next decade. For perspective, todayõs system is 

supported by 72,884 miles of transmission. Doubling the load on that same network will 

necessitate a commensurate and significant expansion of transmission infrastructure. Even in 

the 2025 ITP, which reflects a 35% increase in load, the analysis points to the need for large-

scale transmission additions. The scale of growth ahead moves beyond incremental upgrades 

ñ it requires transformational buildout across the footprint.  

 

 



Southwest Power Pool, Inc. 

 

2025 ITP Assessment Report  95 

 

 
Figure 3.10: SPP Load Growth by Study  
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4 NEEDS ASSESSMENT 

During each ITP Assessment, SPP and its member organizations collaborate to develop and 

analyze the regional transmission systemõs needs. These needs serve as the springboard from 

which SPP and stakeholders collaborate to identify solutions and develop a robust final 

portfolio.   

During the 2024 ITP project cycle, winter weather powerflow models were created that 

considered resiliency conditions without including resiliency needs. While most challenges from 

the winter weather models were addressed through the base needs, there were other 

considerations SPP and stakeholders wanted to include for evaluating the powerflow models. 

For the 2024 ITP cycle, SPP evaluated base solutions against their ability to also increase 

transferability in the powerflow models, which acted as a justification for selecting some 

projects over others. As a result, it was determined that  the scope of the 2025 ITP needs 

assessment would be expanded to include the development of resiliency needs. These needs, 

along with the reliability, economic, policy and persistent operational are detailed below.  

4.1 ECONOMIC NEEDS 

4.1.1 MARKET ECONOMIC MODELS  

SPP determined economic needs based on the congestion score associated with a constraint 

comprised of a monitored element and a contingent element pair. In accordance with the ITP 

Manual, SPP calculated the congestion score by multiplying the number of hours a constraint is 

congested in the model by the average shadow price of that constraint.   

 

Unique constraints with a congestion score greater than $50,000/MW were identified as 

economic needs within each future. Additional constraints with the same monitored element 

paired with a different contingency were also included if this congestion score threshold was 

met. Some needs appeared in multiple futures.  

 

The economic needs assessment also analyzed the southeastern SPP footprint target area. To 

look more comprehensively at the congestion in this target area, SPP used a reduced threshold 

of $20,000/MW to identify needs.   

 

There were 792 unique economic needs (monitored-contingent element pairs) in the 2025 ITP ð 

more than two -times that of the 2024 ITP. The largest congestion scores were observed in 

these three SPP areas: Tulsa, OK (Greater River Dam Authority (GRDA)), New Mexico (SPS), and 

southeastern SPP footprint target area (American Electric Power (AEP)). This aggressive 

congestion is attributed to large load growth beyond the ability of the transmission system to 

deliver. A high number of monitored constraints contributed to the increased number of 
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economic needs overall. While not the focus of the ITP, some facilities outside of the SPP 

footprint also observed high congestion scores. To be identified as a need, external facilities 

must meet the congestion score threshold and provide at least $1 million in potential benefit to 

SPPõs region. Other notable congestion was observed in northwest North Dakota, eastern South 

Dakota, western Nebraska, eastern Nebraska, northeast Kansas/western Missouri, southwest 

Missouri, northeast Oklahoma, and northwest Texas.  

 
Figure 4.1: Map of Max Economic Congestion Across all MEM Scenarios 

SPP observed the impact of reliability needs on the economic models. In the 2025 ITP 

economic models, these reliability needs contributed to severely congested transmission which 

led the powerflow software to dispatch highly expensive fictitious  òemergency energyó to serve 

load. This created a high APC in the base economic models. More affordable, real, generation 

could not serve this load because the software is designed to honor transmission constraints. 

The 2025 ITP portfolio significantly reduces the dispatch of this expensive òemergency energy,ó 

greatly reducing the APC.  
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Table 4.1 shows the top 25 economic needs and their corresponding scenarios. A full list of all 

economic needs identified in the 2025 ITP needs assessment document can be found on SPPõs 

secure file-sharing application GlobalScape.22 

Constraint Name  Scenario 

Max 

Congestion 

Score ($/MW)  

Copper Head - Road Runner 115 kV ckt 1 FTLO (For the loss of) Crossroads - 

Phantom 765 kV ckt 1 
Year 10 49,185,804 

Catoosa 161/138 kV Transformer ckt 1 FTLO Chouteau - Rock Point 138 kV ckt 1 Year 10 39,584,586 

Road Runner - Tiptop Solar 115 kV ckt 1 FTLO Base Case 
Years 5 

& 10 
32,832,473 

Catoosa 161/138 kV Transformer ckt 1 FTLO Catoosa 161/138 kV Transformer ckt 

3 
Year 10 28,115,282 

Catoosa 161/138 kV Transformer ckt 1 FTLO Catoosa - Catoosa 138 kV ckt Z Year 10 18,342,394 

Lea Road - Ward 115 kV ckt 1 FTLO Base Case 
Years 5 

& 10 
11,130,479 

Black River - North Loving 115 kV ckt 1 FTLO China Draw 345/115 kV 

Transformer ckt 1 

Years 5 

& 10 
8,448,894 

Hobbs - Millen Tap 115 kV ckt 1 FTLO Base Case Year 10 8,440,167 

South Jal - Whitten 115 kV ckt 1 1 FTLO Hobbs - Side Winder 345 kV ckt 1 Year 5 8,200,308 

East Plant - Harrington West 230 kV ckt 1 FTLO Nichols - Whitake 115 kV ckt 1 Year 10 8,134,314 

Phantom 345/115 kV Transformer ckt 3 FTLO Phantom 345/115 kV ckt 1 Year 10 7,792,280 

Enron Tap - Lea National 115 kV ckt 1 FTLO Lea National - Quahada 115 kV ckt 1 
Years 5 

& 10 
7,536,000 

Carlsbad - Magnum 115 kV ckt 1 FTLO PCA - Potash Junction 115 kV ckt 1 Year 10 7,339,784 

East Plant - Harrington East 230 kV ckt 1 FTLO Center Port - Witaker 115 kV ckt 1 Year 10 7,077,833 

Flournoy - General Motors 138 kV ckt 1 FTLO Longwood - Oak Pan Harr 138 kV 

ckt 1 

Years 5 

& 10 
7,021,267 

Quahada - Tomahawk 115 kV ckt 1 FTLO Base Case 
Years 5 

& 10 
6,726,651 

 

22 The 2025 ITP needs list can be found on GlobalScape under ITP �Æ ITP �Æ NCD (CEII, RSD) �Æ NDA�Æ 

2025 ITP �Æ 2025 ITP Needs Assessment. 
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Constraint Name  Scenario 

Max 

Congestion 

Score ($/MW)  

General Motors - Southwest Shreveport 138 kV ckt 1 FTLO Longwood - Oak Pan 

Harr 138 kV ckt 1 

Years 5 

& 10 
6,659,659 

Bodle - Brown 138 kV ckt 1 FTLO Brown - South Brown 138 kV ckt 1 
Years 5 

& 10 
6,642,330 

Blanco- Floyd County 115 kV ckt 1 FTLO Floyd County - Tuco 115 kV ckt 1 Year 10 6,582,410 

Cox - Hale County 115 kV ckt 1 FTLO Base Case Year 10 6,551,738 

Maddox - Pearle 115 kV ckt 1 FTLO Lea National - Quahada 115 kV ckt 1 
Years 5 

& 10 
6,520,881 

Phantom - Wood Draw 115 kV ckt 1 FTLO China Draw 345/115 kV Transformer 

ckt 1 
Year 10 6,460,372 

Lynch Tap - Pearle 115 kV ckt 1 FTLO Lea National - Quahada 115 kV ckt 1 
Years 5 

& 10 
6,414,425 

Nichols - Whitaker 115 kV ckt 1 FTLO Base Case Year 10 6,381,858 

Deaf Smith 230/115 kV Transformer ckt 2 FTLO Deaf Smith 230/115 kV 

Transformer ckt 1 
Year 10 6,322,033 

Table 4.1: 2025 ITP Top 25 Congested Constraints 

 
Figure 4.2: 2025 ITP Economic Needs Map - SPP Only 
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Figure 4.3: 2025 ITP Economic Needs Map - SPP & External Areas 

4.1.2 RESILIENCY MARKET ECONOMIC MODELS 

 CONGESTED CONSTRAINTS  
SPP identified resiliency needs based on congested constraints using the RMEMs. To identify a 

list of congested constraints, the standard MEM analysis methodology described in Section 4.1 

of the ITP Manual was applied to the RMEMs. As the RMEMs are only 1-month simulations, a 

proportional congestion threshold was calculated by dividing the annual flowgate congestion 

score of $50,000/MW by 12. SPP used the resulting monthly flowgate congestion score of 

$4,246/MW to identify needs in this assessment. To analyze the southeastern SPP target area, 

SPP applied a proportional $1,667/MW threshold.  

There were 652 unique economic needs (monitored-contingent element pairs) in the 2025 ITP. 

SPP observed the largest congestion scores in these three SPP areas: Tulsa, OK (GRDA), New 

Mexico (SPS), and southeastern SPP footprint target area (AEP). This was consistent with the 

most congested areas identified in the MEMs.  

Congestion was especially aggressive because of the resiliency conditions applied to the RMEM 

models. In the summer models, this included extreme summer weather conditions such as 
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effects of prolonged high temperatures, droughts, low wind and generation maintenance 

outages. In the winter models, this included effects of extreme cold and duration such as 

increased load, capacity reductions or temperature related outages and limited fuel availability. 

In the Future 2 models, there was increased load from higher-than-expected EV adoption and 

load growth (including large spot loads). A  high number of monitored constraints contributed 

to a significant number of economic needs overall.  

While not the focus of the ITP, some facilities outside of the SPP footprint also observed high 

congestion scores. Like non-resiliency market economic models, to be identified as a need, 

external facilities must meet the congestion score threshold and provide at least $1 million in 

potential benefit to SPPõs region. Other notable congestion was observed in southeastern New 

Mexico, in the Texas panhandle and in northeastern Oklahoma.  

Constraint Name  Scenario 
Max Congestion 

Score ($/MW)  

Catoosa 161/138 kV Transformer ckt 1 FTLO Choteau - Rocky Point 

138 kV ckt 1  
Year 10 4,464,000  

Sand Dunes - WIPP 115 kV ckt 1 FTLO Copper Head - Road Runner 

115 kV ckt 1  
Year 5 4,464,000  

Copper Head - Road Runner 115 kV ckt 1 FTLO Crossroads - Phantom 

765 kV ckt 1  
Year 10 4,464,000  

11th Street - Catoosa 138 kV ckt 1 FTLO Choteau - Rocky Point 138 kV 

ckt 1  
Year 10 4,445,099  

Choteau - Rocky Point 138 kV ckt 1 FTLO Base Case  Year 10 4,366,542  

Cherokee Data Center East Tap - Tulsa North 138 kV ckt 1 FTLO Base 

Case  
Year 10 4,044,706  

11th Street - Catoosa 138 kV ckt 1 FTLO 21st Street - Tulsa Southeast 

138 kV ckt 1  

Year 5 & 

10 
3,936,692  

East Plant - Harrington West 230 kV ckt 1 FTLO Nichols - Whitake 115 

kV ckt 1  
Year 10 3,850,609  

American Airlines - Mingo Airport Rd 138 kV ckt 1 FTLO Base Case  Year 10 3,758,042  

Hobbs - Millen Tap 115 kV ckt 1 FTLO Base Case  Year 10 3,721,908  

Black River - North Loving 115 kV ckt 1 FTLO China Draw 345/115 kV 

Transformer ckt 1  

Year 5 & 

10 
3,710,863  

East Plant - Harrington West 230 kV ckt 1 FTLO Centerport - Whitaker 

115 kV ckt 1  
Year 10 3,610,528  

Carlsbad - Magnum 115 kV ckt 1 FTLO PCA - Potash Junction 115 kV 

ckt 1  
Year 10 3,536,954  

Enron Tap - Lea National 115 kV ckt 1 FTLO Lea National - Quahada 

115 kV ckt 1  

Year 5 & 

10 
3,528,000  

Phantom 345/115 kV Transformer ckt 3 FTLO Phantom 345/115 kV ckt 

1  
Year 10 3,408,545  

Cox - Hale County 115 kV ckt 1 FTLO Base Case  Year 10 3,382,566  

Nichols - Whitaker 115 kV ckt 1 FTLO Base Case  Year 10 3,370,781  

Blanco- Floyd County 115 kV ckt 1 FTLO Floyd County - Tuco 115 kV 

ckt 1  
Year 10 3,314,358  
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Constraint Name  Scenario 
Max Congestion 

Score ($/MW)  

Quahada - Tomahawk 115 kV ckt 1 FTLO Base Case  Year 5 & 

10 
3,237,757  

American Airlines - Mingo Airport Rd 138 kV ckt 1 FTLO Choteau - 

Rocky Point 138 kV ckt 1  
Year 10 3,186,346  

Maddox - Pearle 115 kV ckt 1 FTLO Lea National - Quahada 115 kV 

ckt 1  
Year 10 3,181,774  

Deaf Smith 230/115 kV Transformer ckt 2 FTLO Deaf Smith 230/115 

kV Transformer ckt 1  
Year 10 3,156,469  

Lynch Tap - Pearle 115 kV ckt 1 FTLO Lea National - Quahada 115 kV 

ckt 1  

Year 5 & 

10 
3,153,816  

Kress - Kress Rural Tap 115 kV ckt 1 FTLO Cox - Hale County 115 kV 

ckt 1  
Year 10 3,127,330  

Phantom - Wood Draw 115 kV ckt 1 FTLO China Draw 345/115 kV 

Transformer ckt 1  
Year 10 3,106,741  

Table 4.2: Top 25 Most Congested Constraints in RMEM Models 

4.2 RELIABILITY NEEDS 

4.2.1 BASE RELIABILITY NEEDS ASSESSMENT 

Contingency analysis for the BR models consisted of analyzing P0, P1 and P2.1 planning events 

from Table 1 in the NERC TPL-001 standard, as well as remaining events that do not allow for 

non-consequential load loss or the interruption of firm transmission service. Because the 2025 

ITPõs NERC TPL-001 P3 planning event analysis identified an exceptionally large number of 

transmission needs, SPP limited reporting to the 10 worst violations per monitored element in 

each model. This approach aligns with SPPõs existing practice for publishing P6 event violations 

under the NERC TPL compliance assessment.  

During the needs assessment, potential violations were solved or marked invalid through 

methods such as reactive device setting adjustments, model updates, and identification of 

invalid contingencies, non-load-serving buses and facilities not under SPPõs functional control. 

Preliminary violations were posted ahead of the needs assessment to provide TOs with the 

opportunity to review the violations and provide invalidation feedback prior to the posting of 

the needs and opening of the detailed project proposa ls (DPP) window. Stakeholder feedback 

improved the quality of the final list of identified needs, helped staff remove invalid needs and 

improved the pertinence of DPPs submitted by stakeholders.  

Figure 4.4 and Figure 4.5 summarize the final quantity of thermal and voltage needs that were 

unable to be mitigated during the screening process. Figure 4.6 and Figure 4.7 show their 

locations. 
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Figure 4.4: Unique BR Thermal Needs by Season 

 
Figure 4.5: Unique BR Voltage Needs by Season 
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Figure 4.6: BR Needs - Thermal 
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Figure 4.7: BR Needs - Voltage 

4.2.2 NON-CONVERGED CONTINGENCY CASES 

SPP used engineering judgment to resolve non-converged cases from the contingency analysis. 

All non-converged cases were resolved either through alternate powerflow solve 

methodologies, model corrections, or the contingencies were determined to be invalid. Voltage 

collapse was identified in all BR cases. The two main areas where voltage collapse occurred 

were southern New Mexico and Oklahoma around Texas Border.  

4.2.3 SHORT-CIRCUIT ASSESSMENT 

SPP provided the total bus fault current study results for single-line-to-ground (SLG) and three-

phase faults to transmission planners (TPs) for review.  

TPs were required to evaluate the results and indicate if any fault-interrupting equipment 

would have its duty ratings exceeded by the maximum available fault current. For equipment 












































































































































































































































































































































