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MEMORANDUM

TO Rich Wodyka, Carolinas Transmission Planning Collaborative
FROM Michael Hagerty, Peter Heller, The Brattle Group
suBJECT Comments on CTPC March 2025 TAG Meeting on MVST Study

DATE  April 7, 2025

We provide the following comments to the Carolinas Transmission Planning Collaborative
(CTPC) on behalf of the Carolinas Clean Energy Business Association (CCEBA) in response to the
March 20, 2025 CTPC Transmission Advisory Group (TAG) meeting concerning the Multi-Value
Strategic Transmission (MVST) study.

1. CTPC Update on MVST Needs Results

We greatly appreciate the level of detail shared by the CTPC on the MVST needs results. The
detailed spreadsheet listing the number of cases and sensitivities in which violations occurred
on each constraint for each scenario provides clear information for stakeholders to review and
support CTPC in completing the MVST. In addition, the maps showing the location of criteria
violations across DEC and DEP was very helpful for thinking through the areas of needs.

The scale of violations identified by the reliability-based analysis will require prioritizing
violations and identifying clusters of violations that can be solved or reduced by common
transmission solutions. We agree with the CTPC that developing an approach for prioritizing
areas of need is important for identifying “backbone” projects necessary to reduce long-term
costs in the Duke Energy service territories and allowing smaller and lower-voltage transmission
solutions closer to generation and load to be identified through existing generator
interconnection and local reliability studies. This segmentation of transmission development is
crucial for supporting the highest value transmission solutions in the MVST process.
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Additional information on the reliability-driven needs would further aid stakeholders in
understanding and reviewing MVST results. When developing solutions, CTPC should identify
which type of contingency events are driving the violations they are attempting to resolve.
Providing this information will aid stakeholders in understanding future system needs and
identifying potential solutions that can be used to resolve them. For example, resolving an N-1
violation can in some cases be accomplished by implementing a Remedial Action Scheme,
whereas an N-0 violation will require adding new transfer capability or other similar solutions,
such as upgrading or reconductoring an existing line or adding a new greenfield transmission
line.

As noted on the TAG meeting, the current needs results are based on thermal reliability studies
of the future system for three scenarios. Additional needs drivers should also be considered,
including system congestion that can be identified through hourly production cost simulations
and asset renewal projects. For example, the Midcontinent Independent System Operator
(MISO) relied on both reliability drivers and economic drivers (such as congestion, energy
prices, and renewable energy curtailments) when identifying needs to address in its Long-Range
Transmission Planning Tranche 2.1 study.! We request that the CTPC consider including
economic congestion as a driver for new transmission solutions based on the results of its
EnCompass Zonal or Nodal models, when the base case results are available.

2. Selection Criteria for Prioritizing Needs

Given the scale of violations identified, it is necessary to develop an approach for prioritizing
needs. The proposed criteria by the CTPC considers some of the most important factors for
identifying least-regrets backbone projects through a bottom-up analysis and screening out less
significant constraints to address. We provide the following recommendations for refining and
testing the selection criteria:

e Top-Down versus Bottom-Up Screening: Reviewing the DEC and DEP maps of violations,
certain portions of the systems jump out as common corridors between new generation
zones and load centers that should be addressed. CTPC should ensure that the selection
criteria aligns with a top-down assessment of the areas of need. The result of the screening
approach should be to identify corridors that include the most significant violations to
resolve in this cycle, not individual violations.

e Role of Generation Capacity Dependent on Need: Currently, the scoring criteria is heavily
weighted to new generation capacity dependent on resolving each constraint, as shown in

! MISO, MTEP24 Chapter 2 — Regional Long Range Transmission Planning, pp. 21-31.
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the figure below. While this is an important factor, it may tend to miss valuable projects
that provide other benefits to the system and also limits the amount of differentiation
amongst those constraints.

Correlation of Generation Support with Need Score

20
[}
[}

15 °
o ]
3
g 10 e e :
Y o o eam
o C
= e o omsmm
= ) -.e o @
= 5 X X1 X 1
o ® e GomES ¢
] -
= aEmnee
(@] [

0 le

[
-5
-500 4500 9500 14500 19500

Generation Dependent on Need (MW)

e Switch Multiple MVST Scenario and Base Cases to a Scoring Criterion: One potential
proposal to identify other valuable upgrades and differentiate further amongst constraints
would be to switch “Multiple MVST Scenarios and Base Cases” from an exclusion criterion
to one that provides more points for a constraint appearing in more scenarios and base
cases and sensitivities.

e Bulk transmission exclusion: There are significant overloads on 44 kV upgrades in the
reliability studies. Excluding 44 kV upgrades could miss the opportunity to upsize existing
transmission lines and ROW to meet the future needs. CTPC should consider whether a
cluster of 44 kV violations could be resolved by a larger solution than would be identified
through the generator interconnection process, especially if similar violations have already
been identified in the generator interconnection process or 2023 Public Policy study.

3. Benefits Whitepaper

The draft MVST Cost-Benefit Analysis Whitepaper provides a summary of the approaches that

the CTPC will utilize for analyzing six benefits of transmission solutions identified through the
needs analysis. We provide the following feedback on the approaches for analyzing MVST
solutions.
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a. Defining the Case without MVST Solutions (the “Reference Case”)

Quantifying the benefits of MVST solutions should be based on a clear articulation of the
system both with the MVST solutions and without the MVST solutions. The case without the
MVST solutions is often referred to as the “but-for” case or the “reference case” or the “base
case.” We propose to use the term “reference case” to describe the future system without the
proposed MVST solutions. The reference case should include a description of the future system
both in terms of transmission and generation resources.

We propose that the MVST reference case include the same generation and storage capacity as
in the three MVST scenarios, both in terms of the quantity and the locations. In the reference
case, Duke Energy and other members of the CTPC would identify upgrades through the
existing generator interconnection process and reliability studies, instead of proactively
identifying transmission through the MVST to support those resources. This approach (which
we refer to as Approach 1) would result in identifying lower-voltage transmission upgrades
utilizing existing transmission rights of way for interconnecting new resources. This reference
case would tend to result in higher-cost transmission upgrades than identified through
proactive transmission planning and would require that the Avoided Transmission Investment
metric include both current reliability-driven upgrades and future interconnection-related
network upgrades to accurately quantify the benefits of the proactively-developed projects.

Alternatively, the CTPC could assume that the reference case includes generation resources
built in the same locations as the MVST scenarios, but without any additional network upgrades
beyond what is included in the 2024 CTPC Transmission Plan. This alternative approach to
defining the reference case (Approach 2) would create a lot of congested generation since the
transmission system would not have been built for the resources to be deliverable to load.
Defining the reference case in this way will result in significant production cost savings due to
the high curtailments of resources but lower avoided transmission costs (since limited
transmission is built in the reference case).

It is our understanding that the CTPC is intending to define the reference case based on
Approach 2 based on the MVST Study Scope document. It is worthwhile to make sure that the
reference case is clearly and consistently applied throughout the study as it will have important
impact on the benefits analysis. We would be interested in discussing these different
approaches to defining the reference case with the CTPC if further input would be helpful.
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b. Avoided Generation Capacity Costs

The avoided generation capacity costs metric will capture the cost savings of upgrades that
reduce the generation capacity required to achieve reliability goals. The definition of the
reference case will be important for determining the right approach for quantifying these cost
savings. If Approach 1 is used for defining the reference case, all new resources will already be
deliverable to load within its BAA, but transmission could increase transfer capability between
BAAs. If Approach 2 is used, MVST-identified transmission solutions could increase access to
constrained resources during reliability events and avoid the need for other resources closer to
load. In this case, intra-BAA transfer capability should also be evaluated in the analysis
proposed by CTPC in the whitepaper for quantifying the amount of avoided generation capacity
due to the MVST solutions.

What is the assumed value of avoided generation capacity that CTPC plans to use for this metric
and the Generation Capacity Savings from Reduced Losses?

C. Avoided Transmission Investment

As noted above, the CTPC should add avoided generation interconnection upgrades to this
category to reflect the proposed “reference case.” The current proposal only includes
reliability-driven projects identified through the 2024 Reliability study. That approach will be
insufficient because the model used for identifying reliability-driven upgrades did not include
the same future generation resources.

The CTPC should provide a list of asset renewal projects that are needed in the next 10-15 years
in the high-priority regions identified through the screening analysis. The list of projects will aid
CTPC and its stakeholders in identifying solutions that will replace aging infrastructure that
would have been re-built anyway, potentially at a later date. CTPC should include the avoided
costs of future asset renewal projects as a benefit, accounting for when the costs would have
been avoided if the MVST project is not developed. This benefit is in addition to the Avoided
Customer Outages metric since it is based on replacing an aging line that would have been
rebuilt without the MVST project.

d. Congestion and Fuel Savings

We are encouraged by the development of a nodal production cost model and expect that the
availability of a nodal model will increase the accuracy of the analysis of congestion and fuel
savings. CTPC should attempt to complete as much of its MVST analysis as possible using the
nodal production cost model.
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If a zonal model is used, Duke should provide more information on how the zones will be set
within the simulations. We recommend that Duke design the zones to align with portions of
their system that will require significant transmission upgrades so that the model captures the
impact of transmission upgrades on generation dispatch.

We request that the CTPC provide additional details on the input assumptions for the
production cost model (whether zonal or nodal), including the basis for developing daily load
shapes and renewable energy generation shapes, the physical and contingency constraints
implemented in the model, assumptions regarding transmission and generation outages, and
ways that the CTPC will capture production cost savings under high stress conditions when

transmission tends to be the most valuable.

e. Energy Savings from Reduced Losses

We request that CTPC provide more information on how energy losses will be quantified based
on the features available in Encompass Nodal. Most production cost models assume fixed
losses but account for energy losses in the dispatch. Please explain whether EnCompass Nodal
takes a similar approach to estimating energy losses.
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