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EXECUTIVE SUMMARY

COLLABORATION

« 11 Organizational Groups,
138+ meetings

« Evaluated >2,100 solutions

« 27-month study

« 2,333 miles of new transmission
= 1,495 miles 345 kV
« 293 miles 765 kV
« 495 miles of rebuilt transmission
+ 89 new transmission projects

« More reliable and resilient grid Final Portfolio Benefits
= Cost levelization across SPP +$7.68B E&C costs
footprint. +$10.77B 40-year PV cost
« Relief of operaﬁomloohgestlon +$88.7B - $95.7B Lower
« Facilitation of generation 40-year APC
interconnection, resource adequacy +8.23 - 8.88 40-year
and delivery point load additions B/C ratio range

INTRODUCTION

The 2024 Integrated Transmission Planning (ITP) Assessment ushers SPP into a new era of investment in
the grid of the future. This portfolio signifies the footprint’s prioritization of reliability and driving
increasing value beyond reliability by recommending projects that also address resiliency and economic
concerns. To help meet the energy needs of our members today and in the future, SPP developed a
portfolio of nearly 100 transmission projects to address reliability, economic, policy and operational
needs. Additionally, SPP focused on improving system resiliency by identifying and recommending
NTCs for projects that can help support the system during extreme weather events. The 2024 ITP
portfolio recognizes that more transmission must be built to meet the supply and demand challenge
the SPP footprint is facing.

BENEFITS

The 2024 ITP portfolio comes with an investment of $7.68 billion and boasts a benefit-to-cost(B/C) ratio
of 8.23-8.88'. The recommended investment estimated savings to ratepayers and the B/C ratios are the
highest values in the history of the ITP. Arriving at a portfolio recommendation involved extensive
stakeholder collaboration and support. The proactive transmission planning of the ITP is expected to
maximize the benefit to SPP’s end-use customers and levelize Locational Marginal Prices (LMPs) across
the footprint. The portfolio of projects will reliably support the delivery of power to SPP’s growing load.

! The calculations of the benefit ratios do not include the projects identified in the final reliability assessment.
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The estimated net impact to ratepayers is a savings of $10.55 to $11.47 on the average retail residential
monthly bill.

2024 ITP Final Portfolio APC Benefits and Costs (2024%)

$100.00 8.88 B/C
8.23 B/C
$80.00
(%]
S $60.00
% $95.66 B
$40.00 $88.68 B
$20.00
$0.00 $10.77 B $10.77 B
Final Portfolio Final Portfolio
Future 1 Future 2

B Economic Benefit B Study Cost B/C
Figure 0.1: 2024 ITP Final Portfolio APC Benefits and Costs (2024$)

SPP expects the recommended consolidated portfolio to be cost beneficial within the first year of being
placed in-service and to pay back the total investment within the first three years.

. $90 |
S F1 & F2 Breakeven Year 2028
E $80 l Breakeven

$70 | Cumulative PV One-Year Benefits = Cumulative PV ATRR One-Yea

Payback

$60 Cumulative One-Year Benefits = Total 40-Year P

$50

$40

$30 F1 & F2 Portfolio Payback 2031

$20

$10

$0

2028 2031 2034 2037 2040 2043 2046 2049 2052 2055 2058 2061 2064 2067
m F2 Portfolio Cumulative Benefit ® F1 Portfolio Cumulative Benefit m Cumulative ATRR

Figure 0.2: Final Portfolio Break-even and Payback Dates

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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SPP recognized that the SPP footprint is facing a Generational Challenge® as the need arises to balance
new sources of demand, like data centers, crypto mining, mining, and oil and gas production, with the
retirement of conventional resources that use coal and natural as fuel sources. The 2024 ITP considered
a uniquely sharp increase in load at multiple sites across the SPP footprint compared to previous ITP
assessments.

To ensure timely, informed, and adequate transmission investment to support continued load growth,
SPP identified areas in the SPP footprint which are forecasted to experience rapid load growth within
the next 10 years. SPP used this information to inform decisions made while crafting the 2024 ITP
portfolio.

SPP’s Aspire 2026 Strategic plan guided SPP while conducting the 2024 ITP.* SPP developed this five-
year strategic plan in 2020 to shape what SPP would achieve in the subsequent five years. The
outcomes of the 2024 ITP align with the following defined 2026 aspirations, value propositions and
strategic opportunities.

¢ Deliver greater, more equitable value to our members — The economic projects within the
2024 ITP portfolio continue the levelization of energy costs east toward SPP members currently
experiencing higher than average prices.

e Achieve seamless boundaries — The 2024 ITP portfolio recommends transmission that
improves intra-regional transfer capability and provides greater access to renewable energy for
a broader set of SPP members and SPP’s neighbors.

¢ Innovative Transmission Planning — SPP staff and stakeholders took advantage of a strategic
opportunity in the 2024 ITP by creating multiple extreme winter weather models sets with
recommended transmission investment to improve system resiliency.

e Attain high-quality decisions though an efficient collaborative stakeholder process — SPP
staff and stakeholders championed the 2024 ITP at over 138 stakeholder working group
meetings over 27 months. Stakeholders provided valuable feedback during these meetings. SPP
staff held numerous conversations with individual local Transmission Owners (TO) to discuss
project feasibility and identify the best solutions. Additionally, SPP staff provided quarterly
updates to the Markets and Operations Policy Committee (MOPC) of pertinent technical details
and challenges as the ITP Assessment continued to evolve. These key pieces of the overall
collaboration between SPP staff and stakeholders contributed to the strong support for the
2024 ITP portfolio voiced by stakeholders at working groups, the 2024 Engineering Planning
Summit, and the MOPC meetings leading up to the final proposal.

¢ Drive value beyond reliability- While developing the 2024 ITP portfolio, SPP staff looked for
projects that could provide benefits beyond reliability. SPP staff identified 12 projects that
provide reliability and economic benefits. The B/C ratios of the recommended economic
groupings of projects were the highest ever recorded in the ITP at almost 23-to-1 and 26-to-1
for Future 1 and Future 2, respectively.

3 https://spp.org/media/2162/our-generational-challenge-infographic.pdf; https://spp.org/media/2163/our-
generational-challenge-paper.pdf
4 https://www.spp.org/spp-documents-filings/?2id=467485
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Achieve collaboratively and engage passionately- SPP staff created a Winter Weather Strike
Team (WWST) made up of interested stakeholders to support model development and analysis
methodologies. The WWST met weekly for most of the 2023 calendar year to brainstorm the
optimal approach to evaluate extreme winter weather as a meaningful input into the 2024 ITP.
The outcome of this collaboration resulted in clear direction and path forward for the
Transmission Working Group (TWG) and Economic Studies Working Group (ESWG). In April
2023, after significant staff and stakeholder collaboration, the MOPC approved the revised 2024
ITP scope which directed analysis of two target areas that were impacted by extreme winter
weather.

To develop a robust portfolio, SPP evaluated more than 2,100 solutions developed by SPP stakeholders
and SPP staff. The analysis resulted in the recommendation to approve 88 new transmission projects,
including:

1,788 miles of new extra-high-voltage (EHV) transmission
148 miles of rebuilt EHV transmission infrastructure

545 miles of new high-voltage transmission

347 miles of rebuilt high-voltage transmission infrastructure

These projects uphold SPP’s requirement to support firm deliverability of capacity for reliability, and a
commitment to resolving transmission congestion across the SPP footprint.

The 2024 ITP portfolio is comprised of reliability, winter weather, economic, short circuit and operational
projects that will mitigate 1,062 system issues. Reliability projects allow the region to meet compliance
requirements and keep the lights on by providing loading relief, voltage support, and system
protection. Winter weather projects address voltage and thermal overload violations that SPP observed
during winter storm Elliott and a generically modeled winter storm based on aggregation of common
stressors from multiple previous storms. Economic projects allow the region to lower energy costs
through mitigation of transmission congestion.
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Load growth, economic inputs and
winter weather model development
resulted in a significant amount of
2024 ITP needs

2024 ITP Needs

Southwest
Power Pool

Thermal
Voltage
*  Short Circuit

Economic

Figure 0.3: Map of 2024 ITP Needs as of DPP Window Opening®

DIVERSE PORTFOLIO BENEFITS

2024 ITP PORTFOLIO BENEFITS

The 2024 ITP portfolio projects will benefit the SPP region in a myriad of ways. Based on the
implementation of the portfolio, SPP observed benefits to reliability, resilience, and decreased cost for
end-use customers. SPP addressed uniquely sharp load increases in New Mexico by recommending its
first 765 kV line from Phantom to Crossroads to Potter as detailed in section 6.1.12.2. This project spans
from the panhandle of Texas to southeastern New Mexico, delivering much needed energy to a remote
area of the region. To address the rapid load growth in North Dakota and South Dakota, SPP staff
recommended a network of new and upgraded lines across this area. These projects are detailed in
section 6.1.13.1. These recommendations for EHV solutions into this area of concentrated load growth
contribute to SPP’s strategic opportunity to develop a robust “grid of the future.”

SPP crafted the 2024 ITP portfolio to capitalize on the economic benefits of improved system flows
caused by projects identified in the reliability portfolio. SPP is optimizing seams by extending EHV
transmission into southern central Missouri where the SPP region shares customers with neighboring
utilities. This transmission will enable lower cost energy from the central part of SPP to reach an area
where real-time pricing data shows consistently higher prices compared to the rest of SPP. Additionally,

> Prior to the opening of the Detailed Project Proposal (DPP) window (Feb. 2024), SPP staff collaborated with the
local Transmission Owners (TOs) to invalidated needs. Additional invalidation occurred following the opening of
the DPP window.
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SPP expects the 2024 ITP portfolio projects to increase energy equity by expanding SPP’s EHV footprint
to areas designated by the U.S. Department of Energy (DOE) as National Interest Electric Transmission
Corridors (NIETC).

SPP’s analysis of resiliency against winter storms identified projects that improve system voltages
throughout the approved target areas. These projects include transmission necessary for generation
from outside of this area to reliably reach the loads. Increasing imports is especially important when the
limited natural gas supply restricts local generation or transmission congestion prevents local
generation from coming online. SPP also identified projects that increased the transmission system’s
ability to transfer power from north to south within the SPP footprint by approximately 1.5 GW. This
further increases resiliency against extreme winter storms by enabling SPP’s northern generation
facilities which are hardened to withstand extreme temperatures to deliver power to the southern
portion of SPP’s footprint.

WINTER STORM ANALYSIS

SPP recognizes that all generation struggles to perform during extreme weather when demand is
highest and human health and safety are at greatest risk. SPP also acknowledges that these risks will
increase exponentially if we don't take the steps necessary to address our Generational Challenge. In
2021 and 2022, the central United States experienced multiple historic winter storms producing record-
low temperatures and record-high electricity use. The conditions severely tested the flexibility of the
overall bulk electric system. To increase the resiliency of the SPP transmission system against such
storms and drive value beyond reliability, SPP and its member organizations collaborated throughout
the 2024 ITP to employ innovative transmission planning strategies by developing two winter weather
cases. One case was based on winter storm Elliott (December 2022) and one captured footprint-wide
winter storm effects. SPP recommends Notification to Construct (NTC) issuance for most of the projects
in Table 0.1 as shown in Figure 1.3 to address the violations observed in these winter weather cases. SPP
staff found that when the full portfolio was applied to the year two and year five Elliott-based Winter
Weather models, no load shed would be expected to occur.
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2024 ITP Winter
Weather Needs:
Reliability

Southwest
Power Pool

* Overload
* Voltage

Figure 0.4: Winter Weather Needs

General Description | State | Miles | Cost

Aurora - Reeds Spring 161 kV Rebuild MO 23.7 $37,904,869
Aurora H.T. - Monett 161 kV Ckt 1 Rebuild MO 11.5 $22,835,547
Branson North- Ozark Dam 161 kV Ckt 1 Rebuild MO 7.1 $12,375,255
Buffalo Flats - Delaware 345 kV New Line KS/OK 1546 $484,090,326
Compton Ridge - Roark Creek, Table Rock - Nixa,

Reeds Spring - Branson Northwest 161 kV Line MO 2 $70,122,330
Taps

Delaware - Monett 345 kV Ckt 1 New Line OK/MO 1145 $342,608,905
EIm Creek - Tobias 345 kV New Line KS/NE 85.2 $148,419,672
Holcomb - Sidney 345 kV Ckt 1 New Line KS/NE 300 $887,460,816
Monett - North Branson 345 kV Ckt 1 New Line MO 47.2 $165,800,962
Ozark Dam - For§yth North - Ozark South 161 kV MO 282 $38,032,729
Voltage Conversion

Reed Springs - North Branson - Northwest Branson MO 99 $17.108,010

- Branson North 161 kV Rebuild

Total: 783.9  $2,226,759,421
Table 0.1: Winter Weather Projects

SPP is collaborating with stakeholders to improve the transmission system to address concerns of
resource adequacy and deliverability, which were highlighted by recent winter events. As the Balancing
Authority (BA), SPP works with the Load Responsible Entities (LRE) to ensure they supply adequate
resources to serve their load. SPP embraced the opportunity to identify projects that will free
generation blocked by congested lines. The ITP portfolio includes projects that would allow resources to
flow more effectively to serve their loads.
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BENEFITS TO OTHER SPP PLANNING PROCESSES

The 2024 ITP portfolio projects will provide benefits to SPP stakeholders across multiple services and
markets. Unlike other SPP assessments, the ITP provides a holistic analysis of system needs, and thus
selects projects to address needs in a manner that is optimal for the SPP footprint. The 2024 ITP
portfolio provides relief on constraints binding SPP’s congestion hedging markets, and, in turn,
increases SPP’s ability to award ARRs for members.

DELIVERY POINT ASSESSMENT (DPA)

Und