SELC, SACE, NCSEA, and Sierra Club Questions/Feedback on MVST Benefits
Methodology and Workpapers

Global comments/questions

1. It appears changes have been made to the methodology in the benefits whitepaper from
the original, butitis not clear how TAG feedback has been incorporated. If possible, please
provide the TAG with (1) a redline version of the whitepaper to reflect these changes and (2)
a comment matrix of all TAG feedback received and how these comments were resolved. If
certain comments were not addressed, please also include a justification for not doing so.

A redline version of the whitepaper will be provided. Responses to TAG feedback have been
distributed and posted on the website throughout the process.

2. We do not see the benefits of any evaluated alternative solutions. Please advise whether
the CTPC analyzed benefits of any alternatives and if so, please share the results of this
analysis with the TAG.

Power flow control through the use of series reactors, switching solutions, 44 kV
conversions to 100 kV lines (Right-of-way optimization), and new 100 kV lines were all
evaluated as alternatives to upgrading the overloaded facility.

3. The preferred solutions' benefits were analyzed individually rather than as a portfolio. We
think a portfolio analysis with all solutions would be insightful and could potentially provide
different benefits-to-cost results. This is especially important for benefits dependent on
transfer capability, which must be considered coincidentally and not individually to
accurately capture power flows.

An initial evaluation of individual projects was specifically requested by CTPC stakeholders
and included in the scope document. A portfolio analysis will be performed to ensure the
selected transmission projects are complementary and still achieve the identified benefits.

4. We are puzzled by the negative benefit-to-cost ratio results for some of the solutions.
Please explain how the CTPC believes negative benefits would occur, namely in the
Avoided Capacity Costs and the Energy Savings from Reduced Losses benefits.

For the 4 Wateree solutions that were evaluated, the negative “Energy Savings from
Reduced Losses” is the result of reducing congestion and allowing more energy to
economically flow from DEP to DEC. The net benefit of reduced congestion far outweighs
the additional losses that occur from achieving this benefit.

It should also be noted that not every transmission technology reduces the losses of the
system. Reactors and transmission switching may avoid overloads by discouraging power



flow on the path of least resistance. In the case of Newport 500-230 reactor, the flow
appears to be moving to other heavily loaded facilities resulting in an increase in energy
losses.

Comments/questions for individual benefits

1. Generation Capacity - RA

a. The results show an increase in generation capacity only for the Badin Rebuilds. Given
that the project appears to have minimal changes in transfer capability (in fact, the fewest
changes of all solutions considered), please explain what is driving the increase in
generation capacity for this solution only.

This value was left in the spreadsheet in error during QA and should be 0. We will issue a
revised spreadsheet.

b. In addition, the transfer capability analysis indicates a 1 MW increase in generation
capacity. One MW seems too small to necessitate a new generation facility, in which case
the increased capacity costs would not apply. Would it be more appropriate to simply
include increased O&M?

The use of the peaker method for avoided generation capacity allows the evaluation of
small changes in net peak demand that, when combined with other programs, can impact
the timing of resource need.

c. The transfer capability results appear to show a decrease in transfer capability into
Duke’s territory. Please clarify why this does not result in additional generation being
triggered within Duke’s territory in the model.

Although transfer capability is an input into the Resource Adequacy process, it is not
currently a binding constraint. Small increases and decreases in transfer capability did not
impact the Loss of Load Expectation (LOLE).

d. More broadly, please confirm whether transfer capability impacts are assessed on a
portfolio basis. If not, could the CTPC present these impacts at the portfolio level (rather
than by individual line) to reflect how the system is planned and operated?

The transfer capabilities will be calculated for the selected MVST portfolio, but the transfer
capability is still not a binding constraint for Resource Adequacy.



2. Generation Capacity — Peak Losses

a. With the exception of Newport, the MVST solutions reduce losses during peak hours.
However, the Energy Savings from Reduced Losses benefit shows an increase in losses for
other MVST solutions. Please reconcile these differing results.

As stated above, the increase in energy losses for the 4 Wateree solutions evaluated
appears to be driven by increased transfers from DEP to DEC. The highest transfers are
during hours of high solar generation that can now be transferred to DEC instead of being
curtailed. However, the Peak Loss benefit is focused on only the top 10 peak demand hours
and the decrease in losses across these 4 solutions is relatively minor (~1-2 MW).

3. Congestion and Fuel

a. Adjusted Production Costs (APC) appear to be reported for two years (2029 and 2034).
Please confirm that this is correct and explain the selection of those years. These details
do not appear in the Benefits Whitepaper and should be included.

The MVST power flow study was based on the 10-year cases (2034/35). The MVST nodal
production cost model for 2034 was built to align with these cases. A separate 5-year
model (2029) was set up to help with QA and to understand the near-term benefits if a
transmission project were to go in-service earlier than 2034.

b. In addition, the magnitude and direction of APC results differ significantly between 2029
and 2034 across solutions, so much so as to suggest an error in the benefits calculations.
Please explain what is driving these differences and identify the key modelinputs or
assumptions that change between 2029 and 2034.

Due to interconnection lead times, generators that are not currently moving through the
interconnection queue were removed from the 2029 case. This results in significantly less
new generation online in the 2029 case and significantly less congestion.

c. Please provide an explanation of the underlying calculations/equations used in the year
specific cells (Columns G:AK).

e Forthe years before the project in-service date, the value is 0.
e Ifthe projectisin-service and the year is before 2034, the 2029 values are used and
escalated for inflation.

e Startingin 2034, if the projectis in-service, the 2034 values are used and escalated
for inflation.



4. Energy Savings - Losses

a. Similar to the APC question above, losses appear to be evaluated in 2029 and 2034.
Please confirm that this is correct, explain why those years were selected, and identify the
key model inputs or assumptions that change between 2029 and 2034.

See response to 3a and 3b.

b. For this benefit, please also provide an explanation of the underlying
calculations/equations used in the year specific cells (Columns G:AK).

Same as 3c.

c. Please clarify whether the "Change in Losses vs Base" are the cumulative hourly losses
over the measured year for the listed subregion.

The cumulative hourly losses over the measured year by BAA (or subregion) are an output
from the model. The “Change in Losses vs Base” are the difference in these losses between
the base and change case (with MVST solution).

d. Please explain why the sensitivities are only applied to this benefit. Additionally, why is
the low/high load sensitivity represented as a change in marginal costs rather than changes
in input parameters? We would expect changes in load to impact the magnitude of the
losses, not the price.

Due to data and runtime limitations, it is not feasible to run 4 sensitivities on each of the 11
MVST solutions across all 3 scenarios. However, these sensitivities have been developed
and were designed to demonstrate a directional impact on the production costs.

These sensitivities will be modeled for the selected MVST solution portfolio and should
impact the Peak Loss, Congestion and Fuel, and Energy Loss benefits.

In addition to impacting the production costs, the low load (-10%) sensitivity and high load
sensitivity (+10%) have an almost proportional impact on line losses.

5. Avoided Customer Outages

a. Please clarify why negative values are hard-coded into the benefits calculation for the
Harley-Hogback conversions (rows 25 & 26), which differs from all other formulas (in
columns J:AL), and confirm the intended interpretation.

The Harley Hogback projects are unique from the other MVST solutions evaluated because
they include the benefit of deferring or avoiding transmission projects that have been
identified in the plan. During an early draft of the benefits, it was noted that we were taking
credit for the benefits of avoiding the Harley and Hogback lines and taking credit for the
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Avoided Customer Outage benefits of re-building them. When we made the adjustment to
only include Avoided Customer Outage benefits for accelerating the projects from their

current target date, we had to also include the negative Avoided Customer Outage benefits
for deferring the projects.



CCEBA Comments on Preliminary MVST Benefits Analysis

The Carolinas Transmission Planning Collaborative (CTPC) provided draft results of their
2024 MVST benefits analysis on January 7, 2026. CCEBA appreciates the work that the
CTPC has done so far to implement the MVST process and the opportunity to submit
comments on the draft analysis.

We respectfully submit the following comments and questions to the CTPC for your
consideration and look forward to working with the CTPC as it completes this important
analysis for identifying cost-effective long-term transmission needs for its system.

General Comments:

We appreciate the CTPC providing the draft results and updated benefits
whitepaper to help us understand the MVST analysis and benefits results at a high-
level.

As this is the first time that the CTPC is completing the MVST, it would be helpful to
stakeholders to go through the benefits analysis approach, base case results, and
change case results in more detail than provided to-date to understand what the
modeling is showing and whether it is accurately capturing transmission benefits.

The CTPC plans to dedicate an upcoming TAG Meeting to discussing MVST benefit
analysis results.

Given the levels of reliability violations identified in the needs phase of the analysis,
we would expect significantly high congestion and fuel cost savings from several of
the proposed projects.

Reliability cases intentionally model stressful conditions that may only occurin a
few hours a year to ensure generation can be dispatched to serve load. Although all
reliability violations identified may not result in economic congestion, the amount
of congestion in the model by 2034 is significantly higher than the current-state due
to the changes in the resource portfolio.

Canyou please clarify whether CTPC will complete an analysis of the MVST
portfolio once individual solutions are found to be beneficial?

Yes, an MVST portfolio analysis will be provided including the full scenario and
sensitivity results.

Proposals and Costs:

Canyou please make clearer in the results summary which proposals are
associated with which clusters from the Solutions meeting?

Yes, a column will be added that links solution alternatives to their cluster.

Please provide a justification for why these particular proposals were selected to be
evaluated at this stage. It is unclear based on the information provided to date.



MVST Solutions:

https://carolinastpc.org/media/highlights/2025/08/08/TAG_Meeting_Presentation_-
MVST_Solutions_08 08 2025 FINAL.pdf

Solutions Meeting Supplemental Information Request:

https://carolinastpc.org/media/reference/2025/08/29/CTPC_-
MVST_ Solutions_Supplemental Request Response _08292025.pdf

See Responses to CCEBA comments in sections 1,2,3, and 5:

https://carolinastpc.org/media/reference/2025/10/16/CTPC_Response_to_TAG _Co
mments_on MVST Solutions - 10142025.pdf

This documentincludes links to supplemental information provided:

https://carolinastpc.org/media/reference/2025/08/29/MVST_Needs_by Solution_ C
luster_08272025.xlsx

https://carolinastpc.org/media/reference/2025/10/16/MVST_DEP_Needs-
NoOFW_Sensitivity rev3_10142025.xlsx

For each proposal, can you please provide more information on the upgrades
modeled and the impact they have on the system in terms of transfer capability?

The scope of the MVST proposed solutions were shared during the Solutions
meeting but they will be summarized in a separate file to complement the benefits
analysis. As far as the impacts on transfer capability, the changes appear to be
driven by two transmission constraints.

For CPLE to DUK, the transfer capability is correlated to whether the solution
increases or decreases flow on the Parr Black 230 kV line, which is a tie line
between DUK and Dominion SC.

For DUK to CPLW, the transfer capability decreased after adding the Cliffside
500/230 transformer due to increased loading on the Hogback 100 kV line, which is
addressed by another proposed MVST solution.

Some of the MVST solutions appear to compliment each other, which will be
verified in the MVST portfolio analysis.

Canyou please clarify what is included in the “Wateree — Open Wateree B&W”
solution? Is this solutions proposing to open these lines during specific
circumstances or on a permanent basis?

This solution tests the impact and associated benefits of running these lines open
permanently.

Please provide a justification for the proposed online dates for these proposals.
Many of these upgrades would appear to be able to come online sooner than 2034.
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The modeling focused on 2034. All proposed projects should be able to enter
service by 2034 but detailed scoping for the selected MVST projects included in the
CTPC planis required to determine the exact project lead times.

What is the basis for the PVRR factor used to estimate the PV of project costs?

The PVRR factor approximates the ratio to convert the NPV of the capital outlay to a
full revenue requirement for transmission. The PVRR reflects the transmission costs
that will be recovered from ratepayers and is more appropriate for comparison
against the benefits.

Generation Capacity Cost Savings due to Reduced PRM:

Please explain the Preliminary Transfer Analysis Results in more detail. Why do so
many upgrades reduce the transfer limits? Or do negative values indicate an
increase in transfer limits?

See the response above about the impact on transfer capability.

In summary, some of the solutions evaluated increased loading on other lines that
become the limit on transfer capability. However, many of the MVST solutions
appear to be complimentary, which will be evaluated in the MVST portfolio analysis.

Why does the Badin Rebuilds resultin 1 MW change in Generation Needed?
This value was left in the spreadsheet in error during QA and should be 0. We will
issue a revised spreadsheet.

Why were increased transfers between DEC and DEP not considered?

The utility DEP is made up of 2 Balancing Authority Areas named CPLE and CPLW.
Since they are geographically separated, their transfers were evaluated
independently.

Generation Capacity Cost Savings due to Reduced Losses:

Please provide in more detail how Duke estimates the change in losses during peak
hour periods based on EnCompass results?

The losses are calculated for each hour in Encompass so the hourly values are
filtered to just the top 10 winter hours with the highest demand. The average losses
from these 10 hours are compared between the reference case and each case with
an MVST solution to calculate a peak loss impact.

Does EnCompass assume fixed losses or does it solve for losses? It is more
common in our experience for production cost models to assume fixed losses.



Fixed loss assumptions are common in production cost models. However,
Encompass introduced the option to calculate the losses for all transmission
elements for each hour based on the transmission flow on that element in that
hour. The model is still dispatching to serve the inputted load forecast thatincludes
a loss assumption, but this new capability allows the user to calculate the hourly
transmission losses and approximate the marginal impact on production costs to
serve those losses.

Congestion and Fuel Savings:

As noted above, the level of congestion and fuel savings is surprisingly low given the
amount of new low-variable cost solar added to the system and the violations
identified in the needs analysis.

Please provide detail on constraints modeled and the amount of congestion on
those constraints in the Base Case.

The model has Transmission constraints which are included with the Yes Energy
Eastern Interconnection nodal models which were used to build the MVST nodal
study cases. The model also includes constraints from the contingency analysis
results of the MVST cases performed in PSS/E and TARA. In total, there are 299 BA
interchange, transmission limits, and individual branch constraints modeled for
DEC and DEP.

Did you calculate the marginal cost of energy across different zones in the model
that you can share and use to identify key corridors for congestion?

The marginal cost of energy is calculated in the nodal model but key corridors were
identified in power flow analysis results as well. One of the key corridors thatis
expected to see congestion in the future is from CPLE to DUK and CPLW (east to
west). This corridor has been an emphasis of strategic transmission, starting with
the RZEP 2.0 project to upgrade the Lilesville-Oakboro 230 kV lines. In addition,
MVST has evaluated constraints in the Badin and Wateree cluster to enable more
transfer along this corridor. More specifically, four different solutions were
evaluated for addressing congestion in the Wateree cluster.

How much solar curtailment occurs in the Base Case? What portions of the system
experience the highest curtailments?

The Scenario 2 2034 base case saw 5.04% of solar generation curtailed in DEP and
2.45% of solar curtailed in DEC.

Is solar being dispatched as a zero variable cost resource?
Yes, all renewables in the model have zero costs to dispatch.

Please provide detail on the changes in generation with the addition of one of the
Proposals, such as the Cliffside 500-230 Transformer or Wateree — Rebuilds, as well
as the calculation of the APC Savings for that solution.
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For the Wateree — Rebuilds scenario, the model shows a decrease in fossil
generation (less CC, CT, and Coal generation) from DEC, and some increase in
Solar & CC generation from DEP. There is also a larger observed flow of interchange

from DEP -> DEC.

APC calculations for the Wateree Rebuilds case are shown below. The individual
components of the APC were taken from the 2034 study year and are all shown in

2034$.
2034 Study Year — Scenario 2 (Base Case)
BA DEC (DUK) DEP-East (CPLE) DEP-West (CPLW)
A) Production Cost ($000) 3,672,120 1,477,221 183,113
B) Sales Value ($000) 39,694 452,918 3,362
C) Purchase Cost ($000) 735,626 94,701 78,024
D) APC (A-B+C) 4,368,051 1,119,004 257,775

2034 Study Year — Wateree Rebuilds (Change Case)

DEC (DUK) DEP-East (CPLE) DEP-West (CPLW)
A) Production Cost ($000) 3,547,291 1,488,310 181,866
B) Sales Value ($000) 36,031 501,392 3,322
C) Purchase Cost ($000) 832,442 96,795 78,797
D) APC (A-B+C) 4,343,703 1,083,713 257,341

APC

Savings (Base Minus Change Case)

DEC (DUK)

DEP-East (CPLE)

DEP-West (CPLW)

APC Savings ($000)

24,349

35,290

434

e Why does Newport 500-230 Reactor increase APC?

The Newport reactor results in more flow routing through the Wateree area to serve
the load near the Newport area. The Newport reactor provides relief to the local
constraints but further increases Wateree congestion to the extent that the overall

APC is increased.

e Canyou please explain why the Wateree proposals show larger APC savings than

other solutions?

Many of the Wateree solutions provide relief to the constraints in the area (Camden
DuPont - Wateree 115kV, Edgemoor 100kV, Bush River Tie BK7&8 LT) which resultin
more economic utilization of resources, including a significant reduction in solar
curtailment in CPLE. A larger utilization of CPLE->DUK BA-to-BA transfers are also
observed with many of the Wateree solutions.




Avoided Outages:

Please explain how the changes in outages can be negative?

By deferring a project that is already in the transmission plan, you are also deferring
the benefit of replacing that aging infrastructure and reducing the outage risk.

Please provide the calculations for the value in Rows 40-60.

The values in Rows 40-60 were calculated in Duke’s Copperleaf tool, utilizing the
Transmission Line Risk value. This tool quantifies the risk of customer outages
based on an asset score, the amount of assets, and the customers that would be
impacted if this line were to experience an equipment failure.

Avoided Transmission Upgrades:

We are surprised by the relatively low number of avoided reliability upgrades. Can
you please explain why that is given the amount of upgrades DEC and DEP need to
build in their respective systems in the next 5-10 years?

MVST solutions were prioritized based on their effectiveness at reducing loading on
overloaded facilities. However, even the major transmission solutions tested only
reduced overloading significantly on a few identified Needs and some solutions
tested didn’t have a material impact on any of the overloads.

Please provide the full list of avoidable transmission projects.
See CTPC Plan:

https://carolinastpc.org/media/reference/2025/02/28/2024 CTPC_Collaborative T
ransmission_Plan_FINAL_Report_02-28-2025.pdf
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