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EXECUTIVE SUMMARY

» 11 organizational groups INPUTS = 4,898 miles of new transmission
+ 150 meetings > 498 miles of 345 kV

+ 3,750 solutions evaluated < 1,871 miles of 765 kV
+ 345 miles of rebuilt transmission

» 27-month Study
c R =103 new transmission projects

RESULTS
« Increases regional transferability + $19.4B E&C costs

- Improves system resiliency + $26.6B 40-year PV cost
« Addresses load shed and stability issue areas « $151.5B - $248.5B lower 40-year APC

« Proactive investment against future issues - 5.70 - 9.36 40-year B/C ratio range

The 2025 ITPassessmentis a landmark transmission planning study fi historic in scope and

potential impact fi 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 resilieng

can be evaluated together. Last year,S P Pnembers approved $7.7B in new transmissioni

the | argest plan in SPPds history. This YVheards pl
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,

SPPcould see anincreasei n t h e faommial energyrcdangumption by as much as136%.

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

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

establi shment of ttrhnemissionsystpm Thisdrrayserve@dittie relgidon well

asthe SPP footprint experienced an increasein renewable generation and equitable cost

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

the345 kV backbone expanded into a viThe®2024I1B”5 KkV ne
led to SPPrecommending and approving its first 765 kV transmission project. With the 2025

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

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

cost ratio as high as9.5-to-1 for future 2.
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S P Ptigrssmission system is at capacityand 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 clearaccelerated load growth is the largest driver of
transmission needsacross the SPP footprint. Load is rising today it is projected to grow
significantly over the next 10 years Load forecastsreceived by SPP from the localtransmission
owners (TOs)for the upcoming 2026 ITP indicate even higher demand ahead. The ITP embraces
this growth asa sign of economic strength that will bring benefits to states, utilities, and the
SPPregional transmission organization (RTO. This growth presents a critical decision: maintain
areactionary 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 transmissionwould require four to seven

times more infrastructure to deliver the same capacity as 765kV il resulting in greater right -
of-way impacts, higher construction costs, lower efficiency, and shortterm fixes that do not

keep pace with the long-term needs. In contrast, harnessingt oday 6 s rkdiewsk 345
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 SPR® s -tirad slystem 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 2025ITPassessmenthighlights the
opportunity to transform the SPP systeminto an instrument of economic growth by :

X Ensuing preparedness for future load growth
X Supporting efficient and prudent stakeholder investment
x Enhandng 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 wouldd el i ver twof ol d value: ad«
challenges while preparing for tomorrow. SPP & s r e s i | demonstragted howdhe y s i s
recommended transmission projects mitigate extreme summer and winter conditions that
exacerbate system issues. The 2025 I TP highlights
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 2308345 kV lines operate as multilane highways, and 5003765 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 bya percentage comparable to the expected load increase

between the 2025 and 2026 ITP in the SPP footprint 20843%, 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 | ower voltage oOoroadsdé provide Iimited
volume of new demand.

2025 ITP
Final Portfolio

Southwest
Power Pool

A Reactive Device
A Tap
<4 Transformer
Substation
Terminal Equipment
= = New Line 69 kV
=== New Line 115 kV
=== New Line 138 kV
= = New Line 161 kV
=== New Line 230 kV
= = New Line 345 kV
= = New Line 765 kV
== Rebuild Line 69 kV
— Rebuild Line 115 kV
Rebuild Line 138 kv
Rebuild Line 161 kV

Rebuild Line 230 kv
=== Rebuild Line 345 kv

Figure0.1: 2025 ITP Final Portfolio

AN INVESTMENTIN THE FUTUREOF THEGRID

Moving forward with this recommended investment s u p p o r t math ®WwaRl@& $ealthier 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 Is 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' These costsled 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
futuresBassumptions, generation resource plans align systemdemand and resource adequacy
requirements with existing and planned generation retirements, new resource additions, and
utility integrated resource plans(IRP9 to maintain reliability. The future scenarios, which
incorporate the agreed-upon assumptions, show that the footprint will experience steep
increases in the cost of energywithout additional transmission and generation .

x Future 1 (69 GW peak): Average price increase of ~$1,321/MWh across zones. Outlier
regions (Southwestern Public Service §PS, Upper Missouri Zone (UMZ)) drive much of
this change, but normalized results show +$10612/MWh, or 3084 0 % above todayos
levels.
x Future 2 (80 GW peak): Average price increase of ~$1,658/MWh across zones, with
pressures evident systemwide. Normalized results still showsignificant increases of
+$1506200/MWh, representinga 30006 6 7% ri se from todayds prices:s

With projected demand and future generation, the above cost increases for each marginal MW,
beyond today& demand, will impact the cost of energy in the future. Accordingly, customers
will see an increasein their utility bill .

THEBESTSOLUTIONS FORSFP MEMBERS

The best path forward to address the challenges the SPP members are facings to invest in new
extra-high-voltage (EHV)t r ans mi s s i 0 nofi0aer@5KkV mckisomeacgpable 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

Oi nter st at 6the system wilhremaig in @ sdate 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 costapproximately 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 asexpanded substations, additional transformers, and other reactive support
devices.

-

‘ -
- F1 Flow/F2 Flow MW ‘4

$37B in equivalent 345 kV

W 2,102/1,945 MW [pe— S
7 2,269/2,655 MW |
| g . 4 . .“‘ 7 >

1,400/2,030 MW

. 1,372/1,488 MW |
265 KV lines < 10 ,

345 kV lines = 48 WacAloidulin e

~
~ N

Te
.
-

.

B4 1,750/1,750 MW

Loading Assumptions: 765 kV: 2340 MVA | 345 kV: 400 MVA

Figure 0.2: F1/F2 LineHow in MWs for Recommended 765 kVLines

CULTIVATERELIABILITY ANDPREPARE FOR THEBJTURE

The decision to either expand 765 kV or remain at 345 kVwill 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 preparednessfor the years to
come future issues. Acting now by creating a 765 kV systemwould 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 measureswith the current 345 kV array would soon be
outdated and inadequate. The more advisable option, investing in this 765 kV backbone within
the SPP systemwill put SPP and its members on track to maintain operational readiness in the
ear | y ,vihileddvidgsthe 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 than3,500 potential solutions
developed by SPP stakeholders and SPP stafflhe resulting portfolio is comprised of 106
transmission projects that altogether contain:

2,530 miles of new high voltage (HV) transmission
1,871 miles of new EHV 765 kV transmission

498 miles of new EHV345 kV transmission

344 miles of rebuilt HV transmission infrastructure

X X X X

2025 ITP PORTFOLIO BENEFITS

The 2025 ITPassessmentbuilds upon the investment from the previous ITP cycle and calls for
further intentional investment to ensure the powe
Transmission unlocks access to the cheapest energy across our Htate 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, mtigating 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 preparednessvould be
$194 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 investmentis 5. 70-to-1in Future 1 and 9.36-to-1in
Future 2. SPP anttipates a payback on the investment after an average ofthree years of being
in service?

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 (2026%

F1 & F2 Breakeven Year 2029

| Breakeven
| Cumulative PV One-Year Benefits = Cumulative PV ATRR One Year Cos
Payback

Cumulative One-Year Benefits = Total 40-Year PV AIR

F2 Portfolio Payback , 2031

F1 Portfolio Payback , 2033

2029 2032 2035 2038 2041 2044 2047 2050 2053 2056 2059 2062 2065 2068
1 F2 Portfolio Cumulative Benefit ® F1 Portfolio Cumulative Benefit ® Cumulative ATRR

Figure 0.4: Final Portfolio Breakeven 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, addingsignificant 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 forecastkd. 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 expansionvould strategically create a 765kV
transmission overlay within the SPP footprint that would play a large role in the benefits listed
above. Thistransmission 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 andthe consideration of numerous alternatives.
This analysisis detailed in section 7.1.

RESILIENCY

To evaluate resiliency appropriately, SPP developed a firstof-its-kind resiliency model.

Sakeholders at the Resiliency Strike Team(RST)an offshoot o f t he 2024 | TP&ds Wint
Strike Team(WWST) coordinated with SPP staffto 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, SP#solated two specific months
(January and July) and applied various system stressors'lhese models were developed foryears
five and 10. The models included additional outages of resources The outages modeled were
not as extreme as thoseexperienced during emergency events but represent an average during
prolonged high temperatures, drought, etc. Similar assumptions were madeto 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 identifed transmission system needsdue to their unique
nature. SPP identifiedthree new need types for consideration in the 2025 ITP Assessment
documented in the 2025 ITP Scopeand 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 analysistesedt he syst emdés abilitogs to shi
of load expectation (LOLE zones under stressed conditions, flagging areas wherezones are

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

flexibility is limited. Load shed analysis focusal on areaswhere load is curtailed due to low

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

these assessments pinpoined vulnerabilities in system performance during peak stress and

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

conditions.

The resiliency analysisprovides value by going beyond traditional reliability and economic

planning, by testing the system under extreme but realistic stress conditions. While resiliency
needswerenot treated as oOomust fixd6, they provide crit
during critical events. By incorporating these insights, SPPstaff was able to prioritize upgrades

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

systemds ability to wi t-imgattdower-prabaldity eventsolvtieiss f r om hi
way, resiliency analysisnformed more holistic planning and ensured that our selected solutions

will deliver the greatest long-term value.

2025 ITP Final Portfolio RMEM 40 Year APC Benefits and Costs (2025%)
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Figure 0.5: Final Portfolio APC Benetfis and CostIncluding Resiliency
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COLLABORATION WITHSPP NEIGHBORS

SPP and its members viewopportunities to collaborate with surrounding utilities asimportant
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 acrossthe seam into SPR segion. This project has been analyzed inrecent studies
including the 2024 Joint Coordinated System Planning (JCSP) assessmeiut did not provide
enough benefits to justify thecost. SPP 6 s n e i gexgressedintetest im eonstructing this
new path and are amenable to cost sharing in order to meet the SPP requiredbenefit-to-cost
thresholds.

Basedon the holistic analysis of the 2025 ITP, SPP identified the following project as most
beneficial: Mariosa Delta/Loose Fallsd Barnett d Clinton 9 Stilwell 345 kV New Line with the line
from Barnett 8 Clinton 9 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 pon resolving cost-sharing arrangements through a
joint study process.

SPP staffanalyzed multiple potential connection points on the SPP side of the seam andthen
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.

STUDYFINALIZATION

Construction of the projects in the 2025 ITPportfolio , if realized, will greatly impact the future

of SPP3&s tsystem.§haindustry isfacing historic challenges that demand adaption

and the pursuit of innovative solutions. At its core, this 2025 ITP portfoliof ur t her s SPPO3 s
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, SPRnd 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 acrossthe SPPregion.
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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 18year regional
transmission plan that provides reliable and economic Stakeholder
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 SPPOATT? the ITP Manual® and the 2025 ITP
scope?

Collaboration

The ITP process is open and transparent, allowing for
stakeholder input throughout the assessment. SPP staff coordinated the gudy results with
other entities, including those embedded within the SPP footprint and neighboring first -tier
entities.

The objectives of the ITP are to:

Resolve reliability criteria violations

Improve access to markets

Improve interconnections with SPP neighbors

Meet expected load-growth demands

Facilitate or respond to expected facility retirements

Synergize with the Generator Interconnection (Gl), Aggregate Transmission Service
Studies (ATSS), and Delivery PoinAssessment(DPA) processes

Address persistent operational issues

Facilitate continuity in the overall transmission expansion plan

x Facilitate a cost effective, responsive and flexible transmission network

X X X X X X

x

8 https://spp.etariff.biz:8443/viewer/viewer.aspx

4 ITP_Manual version 3.Qthe 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.
52025 ITP Scope version 4.0presents the scope and schedué 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-y@ar
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 Driverssection (section 2) describes the
major study drivers in detail for the 2025 ITP. TheModel Development and Benchmarking
section (section 3) summarizes modeling inputs and addressest he concepts behind t
approach, key procedural steps in analysis development and overarching study assumptions.
The Needs Assessmentthrough Project Recommendations sections (sections4-7) address
specific results,discussthe target area, describe projects that merit consideration, and contain
portfolio recommendations, as well asbenefits and costs. Thelnformational 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
SPPtariff. BAtransmission facilities are under the functional control of the SPP RTO, unless
otherwise noted. The study was guided by the 2025 ITP Scopeand SPP ITP ManualAll reports
and documents referenced in this report are available on the SPP website.

Both SPP&6s staff and stakeholders frequently exch
study, and such information is used extensively for ITP assessments. This report doesot

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 COBABORATION

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:

Transmission Working Group (TWG)

Economic Studies Working Group (ESWG)

Model Development Advisory Group (MDAG)

Cost Allocation Working Group (CAWG)

Project Cost Working Group (PCWG)

Markets and Operations Policy Committee (MOPC)
Strategic Planning Committee (SPC)

Regional State Committee (RSC)

Board of Directors (Board)

X X X X X X X X X
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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.

1.3.1PLANNING SUMMIT

In addition to the standard working group meetings and in accordance with Attachment O of
the tariff, SPP held atransmission 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.°

1.4 FINALPORTFOLIO AND NTC RECOMMENDATIONS

The 2025 I TP portfolio will contribute tod SPP®&s

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

future and delivering the best energy value.

portfolio, including SPP&6s nHRICdsimmabtedl.laCoston s
estimates shown in Table 1.1 and throughout this report are current as of October 39, 2025.
SPP staff is incorporatinglimited corrections to cost estimates through board approval. Upon

Board of Directors approval, SPP will post an updated reportwhere B/C6 s, r at e i mpact s,

benefit metrics will be updated based on finalized costs.

Adora - Pilgrims Pride 69 kV New Line ZPC $25,775,000
Altamont Switching - Katy 69 kV Line Rebuild

Katy 69 kV Convert Substation WERE ZPC $15,825,000 100
Amarillo S.E.- Randall 115 kV Rebuild & Newckt 2 SPS E $16,400,000 6.7
Amarillo South & Potash Junction 230/115 kV New

Transformers SPS E $73,670,212

Kiowa & Andrews 345/115 kV New Transformers

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).
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Project Cost -
Coe e - @izl

Amarillo South 230/115 kV New Transformer R $9,421,609
nita 161 kV Reconfiguration WAPA/CIPCC§ E $23,376,447 4.5 TBD
nthem 6 Seminole 8-Mince-8-CrawfishDraw-765 kV $3,831. 771701 5153
New Lines AE S E $1277,131804 131.3 NTC
Anthem 345/138 kV New Transformer AEP R $18,278,500
Aurora 115 kV New Lines & White 345/115 kV New EREC/MRES/WAPA O $84,900,000 19.7 NTC
Transformer
Axtell 345/115 kV New Transformer NPPD E $39,900,000 NTC

Baldwin - Baldwin 69 kV New Line
Cross Roads- Leigh 69 kV Line Switchout
Battle Axe - Wolfcamp Tap 115 kV Double-Circuit New

ETEC/NTEC ZPC $18,700,000 3.0 NTC

Line Battle Axe- Ponderosa- Dollarhide 115 kV New SPS R $224,392,680 56.4 NTC
Line

E\?CLI?\:elleR—eiﬁﬁ;cat Tap- Henderson REG Poynter 69 AEP 7PC $50,424,000 291 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 AEP/NTEC/ETEC ZPC  $108,357,740 46.1 NTC
Pittsburg 138 kV Convert Substation

Pittsburg 69 kV New Substation

Pittsburg 138/69 kV New Transformer

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 Line® 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

fish Draw- Ph 765 kV ircuit N

(Lli:]a;w ish Draw antom 765 kV Second Circuit New SPS R $968,765,507  239.2
(LZirnaewflsh Draw- Phantom 765 kV Single Circuit New Sps R $1.380,079,872 239.2 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

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

NTEC ZPC $64,655,000 21.4 NTC

8 CIPCO is not a member of SPP
9 Project interconnects SPP with a nonSPP TO
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Project Cost -
SO e - @izl

Deaf Smith 230/115 kV New Transformer
|D|amond Tap - Carthage 69 kV Line Rebuild

Diana & SW Shreveport 300 MVAR STATCOMS
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
Emmet - Hope North 115 kV Close Normally Open
Line New Line

Enron Tap- Lea National 115 kV Line Rebuild
Farmers- Amarillo South 115 kV Line Rebuild
FARMRAG Ripley - Argo 69 kV Line Rebuild
Chapel Hill to Adora Closed Loop

Fiesta 115 kV New Capacitor

Ft. Thompson 345/230 kV New Transformer
Harrington - Rolling Hills 230 kV New Line

Hobbs - Kiowa 345 kV Line Tap

Lea National 345/115 kV New Transformer

Hobbs 230/115 kV New Transformer

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

Hobbs - Taylor S.W. Sta. 115 kV Line Rebuilds
Horseshoe Lake- Dunjee - Reno 138 kV Line
Reconductor

Horseshoe Lake- Midway 138 kV New Line
Horseshoe Lake Reconfiguration

Hoskins 345/230 kV New Transformer

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

Nichols 69 kV New Capacitor

Jarbalo Jct.- Mund 115 kV Terminal Upgrades
|Jarred Williamson- V.B. Shaw Tap 69 kV Line Switch
in

Joplin 161 kV Breaker Replacement

Kiowa - Road Runner 345 kV Line Tap

Sand Dunes 345/115 kV New Transformer

AECI/SWPA
AEP

AEP

AEP

SES
SPS

ETEC/NTEC

SPS
WAPA
SPS

SES
SPS
SRS
SPS
OKGE

OKGE
OKGE
NPPD

NTEC

WERE
ETEC/NTEC
EDE

SRS

E
R
R

ZPC

ZPC

ZPC

m>xxn T m m m X" T mMA

N
U
O

ZPC
SC

$9,421,609
$10,704,500
$213,526,744

$52,676,000

$46,938,886

$4,370,000
$6,550,000

$45,710,000

$2,000,000
$49,000,000
$22,357,728

$91,069,269
$18,874,145
$11,300,000
$29,564,677
$16,661,900

$14,300,000
$61,120,000
$18,874,145

$36,470,000

$16,800,000
$0
$275,000

$66,739,588

10.8 NFC
NTC
24.7 NTC
12.0 BD
0.2
2.4
17.7 NTC
NTC
6.4
NTC
NTC
2.9 NTC
15.6 NTC
15.2 NTC
51 NTC
27.4 NTC
9.5
NTC
NTC!
NTC
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 Cost -
SO e - ezl

Knoll - North Hays 115 kV Line Rebuild

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

Lake Murvaul - Tenaska Gateway 138 kV New Line
Murvaul Tap Switch - Lake Murvaul 138 kVckt 1 Line
Reconductor

Tenaska Gateway 138 kV New Substation

Tenaska Gateway 345/138 kV New Transformer

Lamb Co. 115/69 kV New Transformer

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

Lindahl - Simpson 115 kV Terminal Upgrade
Lindsay Water Flood- Choctaw 138 kV New Line
Lone Oak- Chisholm Creek 138 kV New Line
Lone Oak- Tuskahoma- Talihina 138 kV New Line
Lubbock South - Wolfforth 230 kV Line Rebuild
Lynch Tap- Pearl 115 kV Line Rebuild

Lynch Tap- Pearl 115 kV New Line

Maddox - Pearl 115 kV Line Rebuild

Murphy - Quincy 115 kV Line Rebuild

Muskogee Area 345 kV New Lines & Keefton 345 kV
Substation

NE 10th - Reno 138 kV Line Rebuild

Nichols - Hill-Wilson 69 kV Close in Normally Open
Line

North Hays & Chetolah Creek115 kV New Line
North Loving - China Draw 345 kV Line Tap
Sendero 345/115 kV New Transformer

Patentgate - Pioneer 345 kV Line Tap

PCA- Potash Junction 115 kV Voltage Conversion
Phantom - Wood Draw 115 kV Line Rebuild
Phantom 345/115 kV New Transformer
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$4,975,000

$89,910,000

$64,050,000

$5,359,008

$122,205,115

$50,000
$28,039,000
$13,750,000
$82,984,000
$34,978,000
$9,053,022
$23,849,942
$19,290,000
$6,440,000

$67,342,865
$8,392,000
$3,960,000
$23,309,257
$65,386,423
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$8,900,000
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Project Cost -
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Plains Int 115/69 kV New Transformer

Potash Junction 345/230 kV New Transformer SPS
Potter Co - Harrington 230 kV New Line SPS
Potter Co 115 kV New Capacitor SPS
Potter Co 345/230 kV New Transformer SPS
Pruek - Osage 69 kV Line Rebuild GRDA
Quahada- Lea National 115 kV New Line SPS
Quahada 115 kV New Capacitor SPS
Quincy - Milwaukee 115 kV New ckt 2 Line SPS
Randall Co. Intg. 230/115 kV New Transformer SRS
Road Runner- Whitten - Andrews 345 kV New Line SPS
Roanridge Corridor Rebuilds

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

Sage Brush- Road Runner 115 kV New Line SPS
Sage Brush- Pearl 115 kV New Line

Sand Dunes- Red Bluff 115 kV Line Rebuild SPs
Jal- Dollarhide 115 kV Line Rebuild

Sawmill - Turnertown 69 kV New Line ETEC/NTEC
ISeminole 8 Minco & Crawfish Draw765 KV New Lines AEP/OKGE/SPS
ISeminole 0 SW Shreveport 765 kV New Line OKGE/AEP
Smokey Hills- Summit 230 kV Line Rebuild MIDW/WERE
Spring Brook - Tande 345 kV Line Tap & West Bank

South New Substation & Farmvale Tap 345/115 kV BEPC/MWE
New Transformer

St. Joseph Maryville- Midway - Avenue City 161 kV

Line Rebuild

Stanley- Huxley 69 kV New Line ETEC
Stillwell 161 kV Breaker Replacements KCPL
Tolk 345/230 kV New Transformer SPS
Trosper- Reno 138 kV Line Rebuild OKGE
TWA - North Congress 161 kV Line Rebuild

Twist 115 kV New Capacitor SPS
URECG Gum Springs- NTEC Hallsville 138 kV New

Line

Diana East- Diana 138 kV New Line ETEC/NTEC
Diana - Noonday 138 kV Line Retermination

NTEC Hallsville- Noonday 138 kV Line Rebuild

Valliant Weyco - Valliant 138 kV Second Circuit AEP
Virgil Fodnes - Harrisburg 115 kV Line Rebuilds EREC
Whitten - Jal 115 kV Line Rebuild SPS
Woodward - Crawfish Draw 765 kV New Line SPS/OKGE
Woodward - Potter Co 765 kV New Line SPS/OKGE

2025 ITP AssessmenReport
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R
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$11,685,333
$16,400,000
$35,632,657
$4,500,000
$18,874,145
$10,182,000
$41,535,548
$2,880,000
$5,558,000
$9,421,609
$210,916,862
$69,284,706

$21,094,275

$107,841,361

$19,514,794

$46,800,000

$2,554,639897

11.9

8.9

4.8

1.0

41.6
25.7

33.6

114

14.0

384.6

$2,372,127,949 314.6

$81,824,363

$27,823,202

$56,096,451

$75,680,000
$7,204,679
$18,874,145
$6,178,000
$6,088,666
$4,500,000

$49,360,000

$21,222,123
$18,980,000
$9,940,739

38.6

43.0
22.0

2.6
29

21.1

3.6
131
7.9

$1,790,026,304 263.9

$1,348,925,000
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; D Project Cost ; -
R (25

Woodward 0 Viola 8 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 Recommendatios

2025 ITP
Reliability
Projects

Southwest
Power Pool

A Reactive Device

A Tap

== Transformer
Substation
Terminal Equipment

=-= New Line 69 kV

=== New Line 115 kV

=== New Line 138 kV

= = New Line 161 kV

=== New Line 230 kV

= = New Line 345 kV

= = New Line 765 kV
Rebuild Line 69 kV
Rebuild Line 115 kV
Rebuild Line 138 kV

Rebuild Line 161 kV
Rebuild Line 230 kV
Rebuild Line 345 kv
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.Stockton Tap
Transformer
Substation
Terminal Equipment
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Baker ‘ Asbury Plant New Line 230 kV
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Figure 1.2: 2025 ITPShort Circuit Reliability Projects
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2025 TP

_ Operational
Projects

Southwest
Power Pool

2025 ITP AssessmenReport

A Reactive Device

A Tap

4= Transformer
Substation
Terminal Equipment

| == New Line 69 kV

=== New Line 115 kV

=== New Line 138 kV

= = New Line 161 kV

=== New Line 230 kV

= = New Line 345 kV

= = New Line 765 kV
Rebuild Line 69 kV
Rebuild Line 115 kV
Rebuild Line 138 kV

Rebuild Line 161 kV
Rebuild Line 230 kV
Rebuild Line 345 kv
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2025 ITP
_Economic
Projects

Southwest
Power Pool

A Reactive Device
A Tap
== Transformer
Substation
Terminal Equipment
=-= New Line 69 kV
=== New Line 115 kV
=== New Line 138 kV
= = New Line 161 kV
=== New Line 230 kV
= = New Line 345 kV
= = New Line 765 kV
Rebuild Line 69 kV
Rebuild Line 115 kV
Rebuild Line 138 kV
Rebuild Line 161 kV
Rebuild Line 230 kV
Rebuild Line 345 kv

Figure 1.4: 2025 ITPEconomic Projects ‘

2025 ITP AssessmenReport 36



Southwest Power Pool, Inc.

2 MODEL DEVELOPMENAND
BENCHMARKING

2.1 BASE RELIABILITY MODELS

2.1.1GENERATION AND LOAD

The generation and load data incorporated in the 2025 ITPBRmodels is based on
specifications documented in the ITP Manual. For items not specified in the ITP Manual, SPP
followed the SPP MDAG Procedure Manuaf' 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 trans mission service to the lesser of the full long-term firm
transmission service amount or nameplate amount, with remaining generation coming from
conventional resources. In theseBRmodels, 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 areasas outlined in section 2.1.1 of
the ITP Manualto get the models to solve . The total generation, over 6,800 MW, added to
address shortfall is outlined in the table below.

X X X X

BEPC 584

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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X X

OKGE 252

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 ResourcedAdded to Solve the 2025 ITP BR Model

Section 2.4.1details the generation dispatch and load in the BRmodels.

2.1.2TOPOLOGY

Topology data in the 2025 ITP BRmodels includes the existing transmission system, existing
NTCNTGC's, outage data according to TPL Standards and the 202ZEastern 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 202ERAGMMWG model series.

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

2.1.3SHORTCIRCUIT MODEL

SPP developed ashort-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) TPI001

standard.*?

2.2 MARKET MODEL INPUTS

2.2.1MODEL ASSUMPTIONS AND DATA

2.2.1.1

FUTURES DEVELOPMENT

The ESWG, with input from the SPC and TWG, developed twdéuture 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

Future 2 2Emerging

Future 1 2Reference Case

KEY ASSUMPTIONS

Technologies

As submitted in
load forecast

Peak Demand
Growth Rates

As submitted in
load forecast

Energy Demand
Growth Rates

Current industry
forecast (Hitachi
& S&P Global)

Natural Gas Prices

Current industry

Coal Prices . .
I forecast (Hitachi)

Current industry
forecast (Hitachi)

Emissions Prices

Fossil Fuel

) Current forecast
Retirements

Increase due to electric
vehicle growth

Increase due to electric
vehicle growth

Current industry forecast
(Hitachi & S&P Global)

Current industry forecast
(Hitachi)

Current industry forecast
(Hitachi)

Based on IRP feedback;
subject to generator
owner (GO) review

Higher Increase due to
electric vehicle growth &
additional loads

Higher Increase due to
electric vehicle growth &
additional loads

Current industry forecast
(Hitachi & S&P Global)

Current industry forecast
(Hitachi)

Current industry forecast
(Hitachi)

Based on IRP feedback;
subject to generator owner
(GO) review

12 NERC Standard TP1001-5 Transmission System Planning Performance Requirements
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DRIVERS

Future 2 2Emerging

Future 1 2Reference Case .
KEY ASSUMPTIONS Technologies

Environmental Current

. . Current regulations Current regulations
Regulations regulations
As submitted in load As submitted in load
. . forecast (Separate load forecast (Separate load
¥ As submitted in (Sep . (Sep :
Demand Response forecast may be submitted  forecast may be submitted
load forecast . .
for use in Resource for use in Resource
Planning) Planning)

Distributed As submitted in As submitted in load As submitted in load
Generation (Solar) load forecast forecast forecast
As submitted in As submitted in load As submitted in load
Energy Efficiency
load forecast forecast forecast

Per ITP Resource Siting Per ITP Resource Siting
Manual Manual

Resource Siting

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

2.2.1.2 LOAD AND ENERGY FORECASTS

The 2025 ITP load review focused on load data through 2034. The load data was derived from
the BRmodel set, and stakeholders were asked to identify/update the following parameters:

Assignment of loads to companies

Forecasted system peak load (MW)

Loss factors

Load factors

Load demand group assignments

Monthly peak and energy allocations

Station service loads

Resource planning peak loads and load factors

X X X X X X X X

The ESWG and TW&pproved 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
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80.0

Peak Load (GW)
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o
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SPP Peak Load by Model Year

66.5

Study Year

69.8

Figure 2.1: Coincident Peak Loady Model Year

2213 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 Manualdefines and outlines these requirements as percentagesas shownin 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 foaed on
requirements thro

renewabl e

Generation Capacity or Statewide Year
State RPS Type . Year 5
- Energy Based | or by utility 10

Colorado
Kansas
Minnesota
Missouri

New Mexico
North Dakota
Oklahoma
South Dakota
Texas

Mandate
Goal
Mandate
Mandate
Mandate
Goal
Goal
Goal
Mandate

ugh

76.4

2034.

Both Energy (MWh) Utility 30%
Both Capacity (MW) Utility 20%
Both Energy (MWh) Utility 25%
Both Energy (MWh) Utility 15%
Both Energy (MWh) Utility 40%
Both Energy (MWh) State 10%
Both Capacity (MW) State 15%
Both Energy (MWh) State 10%
Solar Capacity (MW)  State 0% 1°
Table 2.3: Renewable Policy Review Table
of O0Botho¢ indicates that

“A generation type
15 Capacity goal of 1965 MW of solar by 2025. Capacity goal is minute compared to load
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2214 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 BRmodels, stakeholders were given the chance to
request additional generation resources in the ITP models through the Resource Addition
Request (RAR) processAs a result of the RAR process, 484 MW of windgeneration, 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, wasadded 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.

2025 ITP Nameplate Capacity by Fuel Type (GW)

160.00

— 140.00
=
€ 120.00
>
'S 100.00
o
S 80.00
g
& 60.00
o
(0]
£ 40.00
2
20.00 -
Son ] ] | |
2026 2029 2034 2029 2034
All Future 1 Future 2

M Coal Gas B Nuclear BMHydro BEWind B Solar B Other M Battery Storage

Figure 2.2: Nameplate Capacity by Fuel Type
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2025 ITP Annual Energy by Fuel Type (TWh)
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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.

2025 ITP Conventional Generation Retirements

8
6.7 6.7
§ 6
e
%‘ 4 3.5 35
I 3.0 3.0
o
S
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2
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l 03 o01 . 0.01 0.30 . 0.01 0.30
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2026 2029 2034 2029 2034
All Future 1 Future 2
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Figure 2.4: Conventional Generation Retirements (GW)
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2.2.15 FUEL PRICES

To develop the fuel price forecast, SPP utilized the Hitachi Simulation Ready Data Fall 2022
Reference Case, Hitachi fundamental forecast (for longterm 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 2031, these prices increase from $4.84
per one million BTUsto $6.22/ MM Btus and $2.54MM Btus to $3.09/MM Btus for natural gas
and coal, respectively.

2025 ITP Fuel Costs ($/MMBtu)

$/MMBtu
O FP N W b 01 O N 00 ©

2026 2028 2030 2032 2034 2036 2038 2040 2042
Study Year

ce@-- Coal - 2024 ITP Y2==@=— Coal - 2025 ITP F1 Y2
Gas - 2024 ITP Y2 Gas - 2025 ITP F1 Y2

Figure 2.5: Annual Average Fuel Price Forecast

2.2.2RESOURCE PLAN

To evaluate transmission for a 10-year horizon, a key component begins with identifying the
resource outlook for each future. As an example, he SPP generation portfolio will not be the
same in 10 years, due to the changing load forecasts, resource retirements and fastchanging
mix of resource additions. SPP developed resource expansion plangor future years to meet
renewable portfolio standards, resource reserve marginrequirements, and future specific
renewabl e and emerging technology projections.

2.2.21 RENEWABLE RESOURCE EXPANSION PLAN

SPP analyzed each utility to determine if the assumed renewable mandates and goals identified
by the RPRcould 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 wi

nd

and

s ol

ar

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 6938.7 MW in

Future 2.

Future 1 Policy Additions

4000
3443.4
3500
3000
g
é 2500
£ 2000 1721.7
g 1320.9
S 1500
1000 660.5
0
2029 2034

Total
m Wind

 Solar

Future 2 Policy Additions

8000

7000

6000

Capacity (MW)
w Y (o)
o o o
o o o
o o o

2675.8

1337.9

2029

6938.7

3469.4

2034

Figure 2.6: SPP Renewable Generation Assignments Meet Mandates and Goals

Total
m Wind

W Solar

After ensuring RPSwere met by assigning renewables,SPPaccredited the remaining projected
renewable capacity to each pricing zone.

SPP also accredited projected windand solar additions to deficient zones to maximize the
available accreditation of renewables for each zone. Resources were accredited in the following

order:

Existing generation

Policy wind and solar additions
Projected solar additions
Projected storage additions
Projected wind additions
Conventional additions

X X X X X X

2025 ITP AssessmenReport
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2.2.2.2 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 zoneds capacity margin requirement.

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

by each resour ce -tayyngdamabiliey (EL@CH foriboathesummeraand winter
seasons. The ELCC is defined by ®B&iRgbstheResour ce Ad
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

N ) F1Y10 F2 Y5 F2 Y10

Resource
Type Scoped Total Scoped Total Scoped Total Scoped Total
Amount ELCC Amount ELCC Amount ELCC Amount ELCC
9,100 5,223 18,400 7,452 19,100 7,736 26,100 9,109
48,900 8,069 55,200 9,108 54,800 9,042 61,100 11,242
6,600 2,878 13,200 8,065 9,600 5,866 19,200 8,026
Storage

Table 2.4: Summer2025 Total Accreditation for Wind, Solar and Energy Storage (MW)

Winter

F1Y5 F1Y10 F2 Y5 F2 Y10
Resource Scoped Scoped Scoped Scoped
Type Ped - rotal ELCC PeA - rotal ELCC PeA - rotal ELCC PeA - otal ELCC
Amount Amount Amount Amount

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

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

Table 2.5: Winter 2025 Total Accreditation for Wind, Solar and Energy Storage (MW)
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Before assigning each zone accredied resourcesfrom 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% foryear five and 35% for year 10 PRMfor the winter resource
plans. If a zonehad not met its PRM, SPP staftvould have identified a zonal shortfall and
assigned a conventional capacity from the conventional resource plan. In the 2025 ITP,
however, it was unnecessary forSPPto allocate conventional capacity becauseall 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.

Summer Nameplate Capacity Additions by Fuel Type (MW)
16000
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o
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Figure 2.7: SummerNameplate Capacity Additions by Technology (MW)
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Winter Nameplate Capacity Additions by Fuel Type (MW)
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Figure 2.8: Winter Nameplate Capacity Additions by Technology (MW)
Summer Accredited Capacity Additions by Technology (MW)
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Figure 2.9: Summer SPP Accredited Capacity Additions by Technology (MW)
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Winter Accredited Capacity Additions by Technology (MW)
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Figure 2.10: Winter Accredited Capacity Additions by Technology (MW)

2.2.2.3 SITING PLAN

The Siting Planis the final determination of where resources added via the scope, resource
planning, and IRPtemplates 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® 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.

2.2.2.3.1 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) Gl queue requests

o Stakeholder submitted sites

o0 Previous ITP sites

16 Documented in the ITP Resource Siting Manual

2025 ITP AssessmenReport 49



Southwest Power Pool, Inc.

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, stakeholderscould 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
footprintin MW.

2025 ITP Solar Siting
Future 1-Year 5

Southwest
Power Pool

* 083
® 84-244
® 245431

® 432885

! . 886-1816
|

Figure2.11: Future 1 Year 5 Solar Siting
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2025 ITP Solar Siting
Future 2-Year 5

Southwest
Power Pool

0-83
84-244
245-431

432-885

886-1816

Figure 2.12: Future2 Year5 Solar Siting

2025 ITP Solar Siting
Future 1-Year 10

Southwest
Power Pool

0-83
84-244
245-431

432-885

886-1816

Figure 2.13: Future 1 Year10 Solar Siting
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2025 ITP Solar Siting
Future 2-Year 10

Southwest
Power Pool

F

* 0-83
84-244
245-431

432-885

886-1816

Figure 2.14: Future 2 Year 10 Solar Siting

2.2.2.3.2 WIND SITING
Wind sites were selected from Gl queue requests that required the lowest total interconnection
cost'’ 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

Gl 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.

7 The total interconnection costs include the total costs assigned for all interconnection related upgrades
and network upgrades.
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2025 ITP Wind Siting
Future 1-Year 5

Southwest
Power Pool
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886-1816

Figure 2.15: Future 1 Year 5 Wind Siting

2025 ITP Wind Siting
Future 2-Year 5

Southwest
Power Pool

0-83
84-244
245-431

432-885

886-1816

Figure 2.16: Future 2 Year5 Wind Siting
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2025 ITP Wind Siting
Future 1-Year 10

Southwest
Power Pool
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432-885
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Figure 2.17: Future1 Year 10 Wind Siting

2025 ITP Wind Siting
Future 2-Year 10

Southwest
Power Pool
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Figure 2.18: Future 2 Year 10 Wind Siting
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2.2.2.3.3 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 Gl 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 battery capacity were associated with solar
sites and half were associated with wind sites, with the percentage of the capacity related to
battery storage Gl 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 existingco-located battery Gl
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 eseranking 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.

2025 ITP Battery Siting
Future 1-Year §

Southwest
Power Pool

1-90
91-204
205-338

339-610

611-1200

Figure 2.19: Future 1 Year 5 Battery Siting
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2025 ITP Battery Siting
Future 2-Year 5

Southwest
Power Pool

1-90
91-204
205-338

339-610

611-1200

Figure 2.20: Future 2 Year5 Battery Siting

2025 ITP Battery Siting
Future 1-Year 10

Southwest
Power Pool
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91-204
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339-610

611-1200

Figure 2.21: Future 1 Year10 Battery Siting
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2025 ITP Battery Siting
Future 2-Year 10

So
Po

1-90
91-204
205-338

339-610

611-1200

Figure 2.22: Future 2 Year 10 Battery Siting

2.2.2.3.4 CONVENTIONAL SITING

As part of the futures devel opment process, membe
t e mp | Haff ,eduested 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 ITRP.
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2025 ITP Conventional Siting
Future 2-Year 10

Southwest
Power Pool

1-90
91-204
205-338

339-610

611-1200

Figure 2.23: Conventional Sting Map

2224 GENERATOR OUTLET FACILITIES

GOFs are facilities incorporated by SPP into theMEMs 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 Gl 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 sted. If the sited amount of
generation exceeded the FCITC availability calculated at the site, then a GORay be identified
to allow for adequate outlet capability. The GOF upgrades for this study resulted from the siting
availability checks and are shown inTable 2.6 and Table 2.7 below.

Site (=)

Denison  Rebuild the Denison to Boyer
230 kV 69 kV 2.88 mile line

Rebuild the existing Neset to
Tioga 230kV 1 mile line to

GEN2017-222

GEN2017-048 Zh;%ske\t/ achieve a minimum X X X X IA
summer/emergency rating of
615 MVA
Virgil . .
GEN-2017-175 Fodness ePulld the UticaJettoNapa X X A
230 kV Jct 115 kV 13.16 mile line
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Site o F1 F2 F1 F2

GEN2017-175

GEN2017-175

GEN2017-175

GEN2017-119

GEN2017-010,
48

GEN-2018-074

GEN2018-074

GEN2018-074

GEN-2018-065,
68,
131, 132

GEN-2018-065,
68,
131, 132

GEN-2018-065,
68,
131, 132

GEN2018-065,
68,
131, 132

Virgil
Fodness
230 kV
Virgil
Fodness
230 kV
Virgil
Fodness
230 kV

Elm Creek
345 kV

Rhame
230 kV,
Neset
230 kV

Denison
230 kV

Denison
230 kV

Denison
230 kV

Antelope
345 kV

Antelope
345 kV

Antelope
345 kV

Antelope
345 kV

Table 2.6: Generator OutletFacilitiesidentified from Gl studies
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Rebuild the Yankton Jct to
Gavins 115 kV 4.03 mile line

Rebuild the Yankton Jct to
Napa Jct 115 kV 2.7 mile line

Build a second 230 kV line
from Virgil Fodnessto G17-
175-TAP (29.8 miles)
Replace the existing230/115
kV transformer at Concordia
West
Replace the existing
Broadland 345/230 kV
Transformer to achieve a
minimum Summer/Normal
rating of 471 MVA

Build approximately 2.88
miles of second 230kV line
from Denison to Boyer

Rebuild approximately 0.33
miles of 69 kV line from
K335AMAI to K338WTCT

Rebuild approximately 0.69
miles of 69 kV line from Boyer
to K335AMAI

Build a second 345/115 kV
transformer at Antelope

Rebuild the Battle Creek to
County Line 115 kV 10.96
mile Line to a minimum
rating of 227 MVA
Rebuild the Battle Creek to
Norfork North 115 kV 10.56
mile Line to a minimum
rating of 222 MVA
Rebuild the County Line to
Antelope 115 kV 12.2 mile
Line to a minimum rating of
231 MV

X

X

X

X

IA

FCITC/
DISIS

FCITC/
DISIS

FCITC/
DISIS

FCITC/
DISIS

FCITC/
DISIS

FCITC/
DISIS

FCITC/
DISIS
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F1|F2| F1 | F2

Viola 345 kV

Viola 345 kV

Nichols 115 kV

Nichols 115 kV

Beatrice Power Station
115 kV

Beatrice Power Station
115 kV

Beatrice Power Station
115kV

Plant X 115kV

Nichols 115 kV

Nichols 115 kV

Nichols 115 kV

Monument 115 kV

Monument 115 kV

Jones 230kV

Jones 230kV

Rebuild Viola to Wichita 345 kV line to
achieve a minimum rating of 1170 MVA

Build a third 345/138 kV transformer at Viola

Rebuild Nichols to Whitaker 115 kV line to a
minimum rating of 360 MVA

Rebuild Whitaker to Centerport 115 kV line to
a minimum rating of 360 MVA

Rebuild Beatrice to Harbine 115 kV line to a
minimum rating of 115 MVA,;

Rebuild Beatrice Power Station to Clatonia
115 kV line to a minimum rating of 225 MVA,;

Rebuild Clatonia to Sheldon 115 kV line to a
minimum rating of 220 MVA,;

Replaceplant X station (WH ALM20171)
230/115/13.2 kV transformer ckt 1

Rebuild Centerport to East Plant Interchange
115 kV line to a minimum rating of 325 MVA

Rebuild Rolling Hills Interchange to Nichols
115 kV line to a minimum rating of 270 MVA

Rebuild East Plant Interchange 230/115 kV
Transformer to minimum rating of 265 MVA

Rebuild Monument Sub to West Hobbs
Switching Station 115 kV line to a minimum
rating of 185 MVA

Rebuild Maddox Station to Monument Sub
115 kV line to a minimum rating of 330 MVA

Rebuild Sundown Interchange to Wolfforth
Interchange 230 kV line to a minimum rating
of 520 MVA

Rebuild Wolfforth Interchange 3 to Terry
County Interchange 230 kV line to a
minimum rating of 260 MVA

X

X

Table 2.7: Generator Outlet Facilities identified fromFCITC analysis

2.2.2.5 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 TransmissionPlan (MISO LRTP23) continued fleet change (CFC) and accelerated
fleet change (AFC) futures.Associated Electric Cooperative Inc(AECIl)and Saskatchewan Power
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FCITC

FCITC

FCITC

FCITC

FCITC

FCITC

FCITC

FCITC

FCITC

FCITC

FCITC

FCITC

FCITC
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(SASHK 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.

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

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

SPP considers transmission constraintsvhen managing the flow of energy across physical
bottlenecks on the transmission system in the least-costly manner. These studyspecific
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 @onstraints by
leveraging the SPP permanent flowgatelist'®, which consists of NERCGdefined flowgates that
are impactful to modeled regions and recent temporary flowgates identified by SPP in real
time. This process is outlined inFigure 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 RMEMSs, which consist of summer and winter seasons for yeafive 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 narmally 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 incorporateglaceholder potential

18 Posted on OASIShttps://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. Theseplaceholder 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 addedto 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 toidentifying needs within this target area was by including
N-1 interfaces in the target area, modeled after the PSOSWEPCOTHinterface.

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

Craig Junction 8 DeQueen 138 kV
Craig Junction d Gordon Tap 138 kV
Ashdown West d Craig Junction 138 kV
Longwood & Sarepta 345 kV

Lydia 0 Valliant 345 kV

Northwest Texarkanad Valliant 345 kV

X X X X X X

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
PSOSWEPCOTHnterface definition. The additional contingency considered was the loss of
the 345 kV line from Sarepta d ElDorado. The N-1 interface that experienced the most
congestion was the PSOSWEPCO SARLO interface, with a congjancy of the 345 kV line from
Sarepta to Longwood.
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Copper Plate SPP Flowgate
Dispatch Dispatch

NERC and SPP Permanent,
Temporary & Archive Contingency Creation
Contingencies

Multi-Hour Reliability Hour
Violations Violations

Constraint Creation — per Scenario

SPP Permanent & Temporary

. . ITP Constraints
Contingencies

Figure 2.26: High Level Constraint Assessment ProceSs

2.3 MARKET POWERFLOW MODEL

Due to the MOPCapproved waiver on July 16, 2025, the market powerflow model (MPM) set
was removed from the 2025 ITP Assessment.

2.4 BENCHMARKING

2.4 1POWERFLOW MODEL

SPP staff performed two benchmarks related to the 2025 ITPBRpowerflow models. The first
benchmark was a load and generation value comparison between the 2024 ITP and 2025 ITPB
powerflow models. The second benchmark was a load and generation value comparison
between the 2025 ITPBRpowerflow 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 2.5

2025 ITP AssessmenReport 64



Southwest Power Pool, Inc.

x Comparison of the summer and winter peak BRmodel load totals (2024 ITP versus 2025
ITP), as shown inFigure 2.27 and Figure 2.28.

x Comparison of the summer and winter peak BRmodel generation dispatch totals for

years two, five and 10 (2024 ITP versus 2025 ITP), as shown kigure 2.29 and Figure
2.30.

X Additionally, the year 10 summer and winter peak generator retirements in the 2025 ITP
BRpowerflow models are shown Figure 2.31.
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Figure 2.27: Summer Peak YeafTwo Load Totals Comparison
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Winter Peak Load Totals
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Figure 2.28: Winter Peak YearTwo Load Totals Comparison
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Winter Peak Generation Dispatch
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Figure 2.30: Winter Peak (MW) Year®, 5,and 10 Generation Dispatch Comparison

2025 ITP Summer and Winter Year 10 Retirements
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Figure2.31: 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 (BRmodel 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.
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Figure 2.32: 2025 Summer Actual vs Planning Model Peak Load Totals

20242025 Winter Actual vs. Planning Model Peak Load Totals
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Figure 2.33: 2024-2025 Winter Actual vs Planning Model Peak Load Totals
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2025 Summer and 2024- 2025 Winter Actual vs Planning

Model Generation Dispatch
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Figure 2.34: 2025 Summer and 20242025 Winter Actual vs Planning Model Generation Dispatch

2.4.2MARKET ECONOMIC MODEL

2421 SYSTEM LOCATIONAL MARGINAL PRICE
Simulated LMPs were benchmarked againsthe 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 increasein LMPs in the 2025 ITPare due to
additional load and higher natural gas prices.
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System LMP Comparison
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Figure 2.35: System LMP Comparison

2422 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 increasein
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.
SeeFigure 2.36 and Figure 2.37 for a summary of regional and zonal APC results.
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Regional APC Comparison
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Figure 2.36: Regional APC Comparison

SPP Zonal APC Comparison
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Figure 2.37: SPP Zonal APC Comparison

2423 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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SPRExternal Interchange Duration Curve

-z N
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Figure 2.38: Interchange Data Comparison

2424 GENERATOR OPERATIONS

24.2.4.1 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 ITPfell slightly lower than the expected values.
However, the renewable generation was higherreflecting the abundance of such in SPP. These
differences in generation between 2025 and 2026 ITP are morealigned 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.

Average Capacity Factor

2025 ITP 2026 ITP

Future 1 Future 1
A2 PAOYAS) 2026

Unit Type

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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Average Capacity Factor

2025 ITP 2026 ITP

Future 1 Future 1
2022 EIA 2025 2026
Solar 23.30% 29.98% 26.18%
Table 2.8: Generation Capacity Factor Comparison

Unit Type

24.242AVERAGE ENERGY COST

Examining the average cost perMWh 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 theincrease inload forecasts and
the difference in generation mix.

Average Energy Cost ($/MWh)
Unit Type 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

2.4.2.43GENERATOR MAINTENANCE OUTAGES

Generator maintenance outages in the simulations were compared to SPP realtime 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 prevous ITP assessments whiclindicate

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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Historical Outages v. PROMOD Simulated Outages
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Figure 2.39: Historical Outages s PROMOD Simulated Outages

2.4.2440PERATING 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 theMEM. Figure
2.40 represents the operating and spinning reserves for each month.
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2025 ITP Future 1 2025 Operating and Spinning Reserves
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Figure 2.40: 2025 ITP Future 1 Operating and Spinning Reserves

2.4.245RENEWABLE 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.

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

2.5 RESILIENCYMODEL DEVELOPMENT

In October of 2023, the SPCendorsed 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 withElectric Power Researchnstitute
(EPRJ to create a definition of desiliencydfor use in Transmission Planning:

07KH DELOLW\ RI WKH VI\IVWHP DQG LWV FRPSRQHQWYV ERWK HTXL
DQWLFLSDWH DEVRUE D G D-soiting/disrutiqns, includihgl kighY HU TURP
impact-low frequency (HILF) events, in a reasonable amount oV L B°H

Not all aspects of resiliency can be directly addressed through transmission planning alone, but
several are directly addressable throughtransmission planning.

To answer and work through the process of resiliency in the 2025 ITP, TWG and ESWG
repurposed its 2024 ITP WWSTinto a new strike team called the Resiliency Strick TeamRST) 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:/fwww.natf.net/home/2023/01/11/new -natf-epri-resilience-definition
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Benefits of Option 3 include the ability to

OPTION 3 CONCEPT model multiple resiliency conditions such as

an extreme winter, summer, or drought

Identify resiliency benefits
of projects based upon
Develop additional data approved set of criteria
representing an extreme Screen solutions on full + Consider APC savings from
condition such as an 8760 hours and additional cy conditions
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vortex event
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T | i | o Sept. J Alternate seasonal (or weekly) data used to create
9 P range of possible benefits attributed to resiliency

Figure 2.43: Approved by SPC in October 2023

2.5.1PROCESS

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 isan application used by SPPto 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.

Load Renewable Resource Plan Resource Plan Siting Plan
Review Policy Review Phase 1 (RP1) Phase 2 (RP2) 8. GOFs

Generation
Review

Models (BR, SC, MEM, MPM) Constraint Assessment
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 resiliency events)Defining and
Modeling Extreme Weather Events

Modeling resiliency events proved immediately complicated and complex. How would

individual stormsbe defined? Whatds the most | ikely event ?
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 determinng 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 increasebeyond 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 isolatedfivey ear s of hi stori cal data during oConserva:
January and July are historically peak season months; thereforemodel 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 2023as well asWinter Storm Uri and

Winter Storm Elliott which happened in February of 2021 and December of 2022 respectively.
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SOUTHWEST POWER POOL GRID CONDITIONS

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 stateFigure 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.

Build model
reflecting
contingencies

Define
Weather Event

e
S Build model

reflecting
contingencies

average
output
contingencies

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

To gather this data, SPP andhe RST used Transmission Operations an@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.SPPthen 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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2.5.2LOAD PERFORMANCE

Load is measured in two ways:

1. Energyd describes the consumption rate of electricity used; measured inMWh
2. Peakddescribesthemaximumi nst ant aneous &6snapshww d of | oad

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 forecass. 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 sunmer resiliency events than the previous
five-year ITP average, while winter was 3.7% highdr both of which were applied to the 2025
ITPresiliency models as new non-coincident peaks.

Summer Base Load vs Resiliency Load
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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 & 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
lower valleystobalan c e i t

Figure 2.50 below shows a comparison between a standard winter and Winter Storm Uri load
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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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24-Hour Normal and Extreme Load Profiles- Summer
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Figure 2.50: Comparative 24-Hour Normal and Extreme Load Profiles Summer
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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. Theincrease inenergy along with increased peak enabled PROMOD toscale up the

load profiles appropriately .
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Pref i nal | oad esti mates can be seen in the 2025 I T
Condition Analysisboé.

The peak load values determined within the RMEM were incorporated into the applicable RPM
model per scenario.

2.5.3SPOT LOADS

Spot Loads were included in both the RMEM and RPM models buthandled differently. In both
model series, the loads were only added in the Future 2 casesin the RMEM models,they were
added as submitted. However, the RPMmodels required significant reactive support to solve,
and directly adding the Spot Loadswould have causedvoltage collapse. To addressthis, the
loads were distributed acrossall load buses on a pro rata basis.

2.5.4GENERATOR PERFORMANCE

The second component modified in the models was generator performance. Planned
maintenance outages and weather-related outages or de-rates are expectedcircumstancesof
system operations. However, events like Winter Storm Uri have introduced less frequently
considered risks 8 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.
Condgdering generator performance means including unavailability due to:

1. De-rates:reductionina gener ator &8s maxi mum power outoput
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. lce, frozen equipment or fuel supply
Snow/heavy precipitation
Droughts
Extreme temps (hot or cold) (unit pulled offline completely)
Extreme wind or wind droughts (too much wind, too little wind)

®aoo

The key challenge was determiningwhich 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 pastfive 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 derates. 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 app
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 generatorThe 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 812 GW. In theresiliency models, outages
ranged from 10-17 GW.

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

The generator assumptions determined within the PROMOD model for the peak hour were
incorporated into the RPM models per scenario.

2.5.5CONCLUSION

The 2025 ITPRMEMs and resiliency powerflow models (RPMg incorporate combined load
increases with generation outages and deratesinformed by historical data. Leveraging data
driven insights alongside stakeholder contributions through the RST enabled meaningful
refinements for the RMEMsand 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 studyi generation and load

projections, resiliency analysis, andtarget area analysis However, the most influential factor
shaping the results of the study was load growth. Accelerated electricity usagebegan in the
2024 1TP cycle with concentrated growth in areas such as New Mexico and North Dakotaand
has since spread across the SPP footprint. With the inclusion of large load additions in the
Future 2 market economic models (MEM), SPP evaluated peakoads 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 yeardi from ~59 GW to ~75 GWi and some scenarios project load
reaching nearly 200% eak MdBeRMRDany other mpueload grevthst em p
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

t he transmi ssi onsergejosdunderdvarying domditiang. y t o

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 facilies cannot all be offline
simultaneously. A recent evaluation of realtime operations in SPP revealed that the grid
experiences at least 50 outages at any given timéi contrasting sharply with standard reliability
analyses, which typically assume zero outags as a baseline condition.

Increases in load also require increases in the generation available to serve the loadSPP
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 gridlack 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
outagesh just 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 0 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 8 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 theoreticali SPP realtime
operations have experienced voltage instability in these regions multiple times. Heavy
otrafficdé combined with weak network points me

X Regionwide Load Growth & 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
energyi like 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 (CrossroadsHobbs-Roadrunner) and
SPPO6s first 7-6€rbssriadsPhantong ard cBremtly under construction with in -
service dates of 2026 and2031, 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 deliery 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 i 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) needsThe 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 re&time, voltages measured at this level would require load
shed before cascading outages damage the entire grid.

» ‘ o
Voltage Count of Voltage
(kV) Needs < 0.7 PU
69 3
115 54

230 5
345

Figure 3.3: SPS Thermal and Voltage Needs with Required Reactive Support

3.3 REGION WIDE LOAD GROWTH

3.3.1BASE LOAD FORECASTS
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