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L INTRODUCTION

Q 1. Please state your name, business address, and position.

A. My name is Nicholas W. Miller. T am a principal with HickoryLedge LLC, a consultancy
providing technical services. My business address is 124 Clipp Rd, Delmar, NY 12054.

Q2. On whose behalf are you testifying in this proceeding?

A. [ am submitting testimony on behalf of the Alliance for Affordable Energy and Union of
Concerned Scientists (collectively, the “NPOs”).

Q 3. Please summarize your work experience and educational background.

A. I am an internationally known power system engineer, with specialization in integration

of wind and solar power to bulk power systems. | hold Bachelor and Master of
Engineering Degrees in Electric Power Engineering from Rensselaer Polytechnic

Institute in Troy, New York.

I presently provide technical advice to regulatory bodies (including the Public Utility
Commission of Hawai‘i), renewable project developers, grid operators in the US, the US
Department of Energy, and I perform research with a variety of research entities. |
recently conducted research on bulk grid stability for the Midcontinent Independent
System Operator (“MISO™). I lead the Stability Task Force of Energy Systems
Integration Group, with a focus on oscillatory behavior of inverter dominant power

systems.

I spent 3/8 of a century with General Electric Company and affiliated companies (“GE”),
serving my final decade in the role of Senior Technical Director for GE Energy
Consulting. In the last 16 years at GE, I led analytical developments for integration of
GE Wind Turbine-Generators into power systems, spearheading efforts to develop new
applications, controls and systems for large-scale coordination of wind and solar
generation with other system resources. | have lectured and provided consultation on

wind and solar power integration to governments and institutions in more than three



10

12

13
14
15

16
17
18
19
20
21
22

23

24

25
26

LPSC Docket No. U-37882
Direct Testimony of Nicholas W. Miller — Public Version
Page 2 of 24

Q4.

dozen countries. My work on new techniques for the analysis and control of transient
and voltage stability of very large power systems is cited in my Institute of Electrical and

Electronics Engineers (“IEEE”) Fellowship.

I am an elected member of the National Academy of Engineering, an IEEE Life Fellow, a

Licensed Professional Engineer in NY, and a Distinguished Member of CIGRE.

My resume is attached as Exhibit NWM-2.

Have you previously testified before the Louisiana Public Service Commission
(“LPSC” or “Commission”)?

Yes, | submitted testimony on behalf of the same NPOs (the Alliance for Affordable
Energy and Union of Concerned Scientists) under LPSC Docket No. U-37425,
“Application for approval of generation and transmission resources in connection with

service to a single customer for a project in North Louisiana.”

What is the purpose of your testimony?
My testimony evaluates electric system reliability-driven aspects of Entergy Louisiana,

LLC’s (“ELL” or “Company”) proposal.

What information did you review in preparing your testimony?

[ reviewed ELL’s testimony, exhibits, workpapers, and discovery responses (including
the attachments produced with those responses). I also reviewed industry materials and
presentations regarding the interconnection of large loads and impacts of large data
centers from the North American Electric Reliability Corporation (“NERC”), the Federal
Energy Regulatory Commission (“FERC”), and Energy Systems Integration Group
(“ESIG”).

Please summarize your findings.
Based on my review and analysis, | conclude the following:

The Company’s generation and transmission-related proposals unnecessarily dismiss

options that could improve reliability and reduce project costs to all stakeholders.
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The proposal insufficiently addresses flexibility and seasonality issues.

The proposal insufficiently exploits opportunities for transmission to produce reliability

benefits and reduce overall project costs.

The proposal insufficiently addresses ongoing technical issues that will inevitably arise

after initial approvals and project execution.

I1. THE COMPANY’S GENERATION AND TRANSMISSION-RELATED
PROPOSALS UNNECESSARILY DISMISS OPTIONS THAT COULD REDUCE
PROJECT COSTS TO ALL STAKEHOLDERS.

Q 8. Please briefly describe the reliability-related components of the Company’s
Application.

A. As noted in ELL testimony', the Company is proposing the addition of seven large
combined-cycle combustion turbine units (“CCCTs”) in the ELL system and three battery
energy storage systems along with substantial S00kV and 230kV transmission line

additions. Other supporting substations and lower voltage additions are included as well.
Q9. What considerations are missing that you believe may reduce project costs?

Broadly, the justification for the addition of seven large CCCTs is based on insufficiently
detailed resource adequacy (“RA™) analysis. More temporal and spatial detail over a
broader range of alternatives is needed in the analysis used to justify the resource
additions. The Company has followed the MISO mandated ? planning reserve margin
requirement (“PRMR™) approach to meet their load serving entity (“LSE”) resource
adequacy requirements (“RAR”). “The RAR is established to ensure that LSEs have

enough Planning Resources to reliably serve load™. This method looks at relatively

! Direct Testimony of Phillip R. May at 5:18-6:3 (“May Direct™).

*> MISO, Planning Reserve Margin Requirement (PRMR) Allocation (April 15, 2026),
https://cdn.misoenergy.org/20260415%20RASC%201tem%2007%20PRMR%20Allocation%20(RASC-
2020-4%20and%202019-2)750560.pdf.

* MISO, Planning Reserve Margin Requirement (PRMR) (July 6, 2026),
https://help.misoenergy.org/knowledgebase/article/K A-01099/en-us.
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Q 10.

simple metrics of seasonal coincident load and available accredited capacity. This is
appropriate for smaller incremental planning and capacity additions, but insufficient for

massive, transformative projects of the scale proposed here.

The Company has provided some seasonal Loss-of-Load Expectation (“LOLE”)
analysis,* mostly specific to their preferred plan, but broadly defers to MISO for more
detailed resource adequacy analysis as a matter of course. Ordinarily, MISO controls
resource dispatch across the whole regional grid, and ultimately exercises control to
avoid loss-of-load events. However, as FERC has noted their intent to “...expedite the
integration of large loads onto the transmission system, providing the speed to power that
is critical...” . For decisions of this magnitude, postponing or avoiding detailed analysis
does not serve the public interest. By having the Company do more complete RA
analysis now, rather than MISO doing it as subset of a broader and less focused RA
analysis, the kind of detail necessary to adequately evaluate alternatives is applied now.
It should lead to better recommendations and decision making. Deferral to MISO has
risks, since by the time MISO includes this in their broader RA work, recommendations

specific to this project are apt to be fait accompli.
What additional analysis should the Company do?
The Company should conduct a full, multiyear, scenario-based RA analysis that

quantitatively reports a variety of reliability metrics and information that will advise

strategies for validation and improvement of the proposed project plans.

I note, for example, the good practice of Hawaiian Electric Company (“HECQO”), that as
part of their Integrated Grid Plan (“IGP”) Action Plan Annual Update ®. They provide

the Hawai’i Public Utilities Commission with a multiplicity of “heatmaps” in which

" ELL response to data request Staff 1-108, attachment “Reliability and Scarcity Pricing Exposure
Analysis” (HSPM).

* FERC, Fact Sheet | FERC Takes Action to Supercharge America’s Grid for Efficiency, Reliability, and a
Bold Energy Future (June 18, 2026), hitps://www.ferc.gov/news-events/news/fact-sheet-ferc-takes-action-
supercharge-americas-grid-efficiency-reliability-and.

6 Hawaiian Electric Company, Hawaiian Electric - Integrated Grid Plan Action Plan Annual Update 2024,
at 96 figure 2-52, https://hawaiipowered.com/igp/IGP Action Plan Annual Update 2024-06-24.pdf.
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modeled reliability problems (e.g. high Expected Unserved Energy or “EUE”) are
reported by hour and month (288 results) for wide ranging sensitivity analysis, such as
the addition of new generation or changes in outage assumptions. Further, they provide
corresponding graphs of LOLE sensitivity to assumptions (e.g. LOLE vs. count of added
combustion turbines at a site). The results provide the Commission with temporal
granularity on stress, rather than simple pass/fail indices, that they use when considering

HECO requests for permission on infrastructure investment.
Here is an example of such a heatmap from HECO results:

2033 Hawai'i Max. EUE of Mean Sample (No PGV): L - 0 MW Future ICE; R — 24 MW Future ICE,
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Figure 2-52: Hawai'i Island EUE heat map, year 2033. Left - no future firm (H_Y33B_Out24_woPGV); Right ~ three

future ICE units (24 MW) (H_Y33B_Out24_woPGV _w24ICE]).

This particular example pair shows the impact of adding 24 MW of internal combustion
engine (“ICE”) generation on EUE. The columns are months, the rows are hour of the
day. Warmer colors represent higher EUE. In the base case on the left, the worst
performance occurs in February at the hour starting 6:00am. The addition of the
generation greatly reduces the number of hours and the amount of EUE, as shown on the
right. This case is noted as being a sensitivity in which another generation resource is
assumed to be unavailable (i.e. PGV, which is a geothermal power plant on Hawai’i

Island.).
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The point [ illustrate here is that for this exercise, the addition of generation (the
ICE in this case) greatly reduces, but does not eliminate, the reliability problems. But,
the relatively fewer number of hours and lower level of EUE in the improved case would
lend itself to solutions that might not include yet more generation. For example, load
participation or alternative charge/discharge strategies for available battery energy
storage, would have a good possibility to further ameliorate the residual EUE. It is this
type of sequential, high temporal resolution investigation that can illuminate economic
options that compliment generation additions. In this filing, such analysis might guide
maintenance outage refinements, better use of proposed energy storage, and possibilities

for load flexibility.

Q 11. What would be the value of such analysis?

A.

The analysis will provide sufficient information to advise the Company regarding the
viability of the options that the Company previously dismissed as unacceptable based
solely on their simple analysis. Specifically, the RA analysis will provide improved both
systemic and seasonality insight, allowing for possible reduction of the amount of new
CCCT generation added. The analysis will focus on the ELL system with complete
representation of adjacent and otherwise relevant systems, so that meaningful insights
into systemic reliability emerge. ELL never operates as an electrical island, so
understanding the interaction with the rest of MISO and the Eastern Interconnection
(“EI”) becomes imperative towards making informed investments for reliability. Aspects
of the analysis will include sensitivity to powerplant maintenance scheduling, improved
understanding of reliability contribution of weather-based renewable resources, and
quantification of possible benefits from load flexibility options. Sensitivity analysis
includes variations in these parameters as input, determining their impact on LOLE and
other reliability metrics. Results will tend to guide investigations towards the best
reliability outcomes. For example, practical adjustment in maintenance schedules (from
baseline assumptions) may result in improved reliability or obviate the needs for some of

the proposed generation projects.
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Q 12. Can you provide some details of the results that could be produced by the

recommended analysis?
A. Results would include, at the least,
- Loss-of-load-expectation (LOLE) with seasonal granularity
- Expected unserved energy (EUE) with monthly and time-of-day granularity
E Detailed documentation of EUE causality,

For a broad range of resource possibilities, transmission limits, maintenance assumptions,
weather assumptions, and outage assumptions. Results should include comparative
metrics that quantitatively inform the efficacy of various alternatives that better meet

project objectives — especially options that lower cost and reduce stakeholder risk.

Q 13. Can you describe the types of data that would be used in such analysis?

A. Input to the analysis input would include details such as seasonal forced outage rates,
detailed maintenance schedules, weather, temporal and spatial load and renewable energy
production forecasts, transmission limits as altered by ELL’s proposed transmission
enhancements, as well as extensive data on thermal and hydro generation. A significant
portion of the required data is likely to be available from MISO, but details specific to the

Company’s service area and assets would need to be current.

Q 14. Can you explain the deficiencies in ELL’s proffered seasonal analysis and how the

recommended analysis helps ameliorate them?

A. In this context, “seasonal analysis” refers to determination of resource adequacy in which
input data is modified according to the four seasons. Results, such as compliance with

PRMR and LOLE are produced and reported with seasonal granularity’ (as well as

7 ELL response to data request Staff 4-21 (explanation of reliability metrics for Table in response to Staff
1-108).
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Q 15.

annual figures). ELL produced LOLE and other seasonal metrics for some cases,®

However, in their seasonal analysis, ELL insufficiently considers:
- options for addressing reliability concerns surrounding plant maintenance
scheduling

- potential contributions of weather-dependent renewables during periods of
capacity stress

- potential contributions of load flexibility

Broadly stated, every improvement in LOLE and EUE by non-generation means is
directionally towards reducing the amount of new generation needed. Combinations of
items such as plant maintenance scheduling, transmission improvements, better
representation of weather-dependent renewables, and load flexibility all have the
possibility to add up to displacing the need for one or more of the requested CCCTs.

More discussion of these non-generation options follows.
Can you elaborate on Plant Maintenance Scheduling aspects?

The Company, including testimony by Daniel Kline’, specifically notes that a significant
factor in their determination of the need for the seven CCCTs is seasonal planned outage
rhythms. This is in keeping with FERC’s directive to consider seasonality'®as well as
extreme weather!!. The Company identified capacity deficiencies occurring during
“typical outage seasons,” i.e. spring and fall; and ELL witness Laura Beauchamp'?
observes ELL “intends to site Pointe Coupee Units 1, 2, & 3 within SELPA [Southeast
Louisiana Planning Area], which will help with outage management,” indicating that the
Company has given some consideration to how maintenance factors into resource

planning. > However, there is a considerable degree of latitude available in the

¥ ELL response to data request Staff 1-108 “Reliability and Scarcity Pricing Exposure Analysis” (HSPM).
? Direct Testimony of Daniel Kline at 19:11-20:20 (“Kline Direct™).

10 Order, Midcontinent Indep. Sys. Operator, Inc., 180 FERC 61141 (Aug. 31, 2022) (FERC Dkt. Nos.
ER22-495-000, ER22-495-001).

"' Order, Transmission Sys. Planning Performance Requirements for Extreme Weather, 183 FERC
61191 (June 15, 2023) (FERC Dkt. No. RM22-10-000).

' Direct Testimony of Laura K. Beauchamp at 69:13-69:17 (“Beauchamp Direct™).
" Id. at 69:13-69:17.
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Q 16.

scheduling of maintenance, which ELL has not thoroughly considered. Good utility
practice takes this latitude into account when scheduling system reliability, so that

maintenance scheduling impacts on resource adequacy are minimized.

I recommend that ELL undertake analysis to identify, at a high level of detail, the extent
to which the reliability impact of the Company’s scheduling assumptions has affected the
capacity addition request. Further, this analysis will advise the Company and the
Commission whether reasonable and prudent approaches that alter the Company’s
assumed maintenance schedules might reduce the claimed need for all seven CCCTs. For
example, the addition of new CCCTs and better seasonal representation of wind and solar
resources may shift or widen the time window for necessary maintenance of existing
resources. In other words, only detailed temporal analysis can reveal how much time is
available on an annual and seasonal basis to perform CCCT maintenance, and thus how
much redundancy of those resources is required. The HECO example of good practice
that I provided above in Q 10 illustrated one approach that could be included for refining
maintenance scheduling. Shifting maintenance within acceptable bounds might reduce

frequency and depth of EUE exposure (as illustrated in the figure).
Can you elaborate on the role of weather-based renewable resources?

The Company notes in several places, including testimony of Nicholas Owens'* and
Laura Beauchamp'?, that solutions that rely solely on renewables are “not viable.” Asked
to elaborate on what “viable” means or how the Company came to the “non-viability”
view, ELL fell back on its expert’s “experience, professional judgment, and training™ and
a bare assertion that renewables plus storage are “prohibitively costly™ without

considering fuel cost savings.'¢

However, the prudent question the Company should be considering is not one of

sole reliance on renewables, but rather if more realistic consideration of renewable

' Direct Testimony of Nicholas W. Owens at 6:14-7:16 (“Owens Direct”).
'* Beauchamp Direct at 75, n. 57.

'® ELL responses to data requests Sierra Club 1-23, NPO 3-15, Staff 1-74, Sierra Club 1-7. Note that ELL
labeled its response to the data request captioned NPO 3-15 with the caption “AAE 3-15.”
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Q17.

contributions might reduce the amount of new CCCT generation that the Company
claims is needed. That witness Daniel Kline’s testimony specifically notes capacity
concerns in the shoulder (maintenance) seasons is significant: wind and solar resources
both tend to have higher capacity factors during those times. MISO reports 47% higher
seasonal capacity credit for wind generation in fall compared to summer. These are
figures calculated by MISO “in accordance with FERC acceptance of the Reliability
Availability & Need (RAN) seasonal capacity construct (ER22-495-000).” "7 Wind
curtailment is also a factor in present MISO capacity determination. New transmission,
including that associated with this project, could favorably impact wind (and solar)

deliverability.

The recommended analysis will give finer temporal and spatial resolution results,
which in turn provide meaningful, quantitative measures of the reliability impact of
renewable resources, which may have been undervalued by the methods used by the
Company. Specifically, finer-resolution representation of wind and solar production and
grid deliverability may show lowered LOLE and EUE that in turn may reduce the amount
of new CCCTs needed to meet reliability goals. This applies for both existing and new
wind and solar resources. New wind and solar resources, in particular, may be shown to
be more “viable” than ELL has determined, because they make a larger contribution to

meeting reliability objectives than ELL’s analysis shows.
Why should load flexibility be considered?

Greater large load flexibility should be considered as it could substantively affect both
capacity additions and transmission design (depending on the type of flexibility
considered), with possible reductions in the required capital costs as well as producing
long-term operational savings. I note that the Company was challenged on this point
during discovery, and responded: “The Customer was not interested in being a demand

3

response customer post-ramp period, as it does not meet their operational requirements.

17 MISO, Planning Year 2025-2026 Wind and Solar Capacity Credit Report (March 2025),

hitps://edn.misoenergy.org/PY%2025-

26%20Wind%20and%20Solar%20Capacity%20Credit%20R eport684294.pdf.

10
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Q18.

Q 19.

'8 This statement does not close the issue of load flexibility, which warrants much further

consideration.

Why would the Customer (Evest LLC) consider load flexibility when they have
explicitly stated they have no interest in participating in demand response

programs?

The Customer’s initial disinterest may be understandable and rational. At this stage they
have zero information about how “flexibility” might impact their operations. It is
understandable for them to demand “firm” service. Further, existing programs are
unlikely to meet their needs. The Customer’s needs are important here, but arriving at a
solution for all customers that upholds public convenience and necessity!” may entail that

the Company (or Commission) insist that flexibility be included.
Then why pursue “flexibility”?

New (“reformed”) innovative arrangements (as per FERC recommendations)? that might
be offered here (perhaps bespoke to LPSC jurisdiction or across MISO) could produce
huge savings for them, allow them to interconnect and ramp power usage more quickly,
or both. The reality of the scale of this project is acknowledged by NERC, which
identified *...unique challenges includ[ing] demand forecasting and planning for system
behavior when some large loads [...] are substantially larger and constructed more

221

quickly than prior loads using the [Bulk-Power System]. A properly designed RA

analysis would provide quantitative insights into the operational impacts of load

'8 ELL response to data request Sierra Club 1-22 (public redacted version).

'” See the Commission’s General Order of September 20, 1983 on certification for construction of electric
generating facilities.

%% Order, PJM Interconnection, L.L.C., 195 FERC § 61211, at 5§ 11(June 18, 2026) (FERC Dkt. No.
EL26-67-000) (“..customers willing to embrace flexibility can reduce the need for Network Upgrades and
generating capacity to serve a co-located load, which speeds up connecting to the grid and reduces costs
for the co-located load as well as other retail customers.™).

?' NERC, Comments in Response to Notice Inviting Comments, FERC Docket No. RM26-4-000 (Nov.
21, 2025), at 5-6, 8 (citing 2024 Long-Term Reliability Assessment (July 11, 2025),
https://www.nerc.com/globalassets/our-work/assessments/2024-1tra_corrected july 2025.pdf.

11
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flexibility through active response to system needs. Metrics of frequency, amplitude and

duration of load response would emerge from the analysis.

For an illustrative example, it would be possible to bound the Customer’s risk
along the lines of “load curtailment would be less than X MW for Y hours, Z times per
year” for a project with fewer CCCTs rather than the proposed seven. Such quantitative
insight would illuminate how the Customer might save money (through reduced capital
expenditure on new generation); guide their decision to offer flexibility; and lead them to
demand that ELL offer arrangements that take advantage of flexibility. The analysis
would likely drive critical design decisions by the Customer at this early stage of
development during which they have flexibility to make critical equipment and process
decisions. It is worth noting that the current state-of-the-art resource adequacy practice®?
for consideration of large-load flexibility has a degree of consensus that better economic
and reliability outcomes are achieved when flexibility is designed into projects in the

early stages. Afier-the-fact offering of flexible rates is largely ineffective® at altering

behavior or providing flexibility benefits.
Q 20. What flexibility options might produce benefits for the stakeholders?

A. The industry has proffered a spectrum of strategies that may facilitate faster and more
economic interconnection of large-loads. The just-released Lawrence Berkeley National

Laboratory (“LBNL”) report “Speed to Power: Solutions for Accelerating Large Load

s 24

Interconnections™ “* approaches the problem in keeping with the urgency expressed by

*2 ESIG, Flexible Interconnections for Large Loads: Regulatory and Tariff Considerations (June 17,
2026), https://www.esig.energy/event/flexible-interconnections-for-large-loads-workshop/.

2 ESIG, Large Loads Task Force, Resource Adequacy with Large Loads: Planning for Flexibility to
Accelerate Integration, at 2 (Apr. 2026), https://www.esig.energy/wp-content/uploads/2026/04/ESIG-
Large-Loads-Resource-Adequacy-ES-2026.pdf (“By treating this flexibility as a planned capacity
resource considered up front, utilities and regional grid operators can transform a potential source of
resource adequacy risk into a system asset......allows planners to flatten the peaks that drive capacity
requirements, reducing the need for new firm generation, while increasing the utilization of existing
capacity and thereby increasing system efficiency and reducing electricity system costs.”) (emphasis
added).

* Fredrich Kahrl & Natalie Mims Frick, Speed to Power: Solutions for Accelerating Large Load
Connections (June 2026), https://eta-publications.lbl.gov/sites/default/files/2026-
06/1bnl large loads speed to power final 1.pdf.

12
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Q21.

the Commission in this docket. That report identifies thirteen solution areas that can both
accelerate and economize interconnection. Of particular relevance here are concepts
presented around Energy Resource Interconnection Service (“ERIS™) for Loads and
Flexible Interconnection. Both of these classes of solution customized to the needs of the
Customer could result in lower overall capital expenditure, building of less new
generation, and reduced risk for ratepayers. Here again, I note the scale of the project:
this new data center load® (including that announced in last year’s Docket No. U-37425)
is roughly equivalent to the average MW loading of New York City. The load is not
monolithic, and inevitably some portions of the customer load should be suitable for

ERIS or other creative solutions.

Are there risks associated with developing proposals that include reliance on load

flexibility from the Customer?

Yes. Some of the available mechanisms for achieving load flexibility have adverse
impacts. One specific concern is that the Customer may shift load from the grid to diesel
generation within the facility. This strategy likely would result in increased polluting
emissions and other environmental (and fuel) costs. Strategies that result in substantial
increase in diesel operation are at odds with the LPSC’s large load guidelines.’® More
creative solutions, such as temporal shifting of some loads within the facility, as well as
regional and national shifting of computational burden to other Customer facilities under
conditions of high system stress, are more environmentally palatable and likely to be
more economic. Should the Commission determine to direct that a load flexibility option

be offered, it should contain guardrails to limit potential resultant environmental harms.

Q 22. Would inclusion of load flexibility impact “around the clock energy needs”?

3 Meta, Teachers and Local Businesses Win as Meta Expands Louisiana Data Center (July 13, 2026),
https://about.fb.com/news/2026/07/teachers-local-businesses-win-as-meta-expands-louisiana-data-center

(*Meta is expanding its Richland Parish, Louisiana data center to 5GW of compute capacity...”).

*® LPSC, Large Load Additions Non-Binding Guidelines, https://Ipsc.louisiana.gov/docs/general/Non-
Binding Guidelines for Potential Large Load Customers.pdf (last accessed July 21, 2026).

(“Utility needs to demonstrate that environmental and local system impacts associated with the utility
serving the load have been identified, and to the extent mitigation is required, a mitigation plan is
developed and that compliance costs are appropriately assigned.”).

13
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A. Almost certainly yes. In ELL testimony,?’ the question regarding prudency “to plan a
portfolio capable of producing enough around-the-clock energy needs, rather than
planning to ‘lean’ on its existing fleet and/or the wholesale spot market™ is raised. Mr.
Owens acknowledges that there is risk of overbuilding, which is presented as a benefit:
“This asymmetry feature of the minimum bill provisions of the ESA not only ensures
sufficient Customer revenue to cover the cost of the proposed resource portfolio but also
creates an upside opportunity for ELL’s customers in the form of potential surplus
capacity that can either can be sold or used to displace resource additions that would
otherwise be needed.” This argument ignores risks to the ratepayers associated with
having even more capital expenditure included in the project than is necessary.
Testimony by Edward Burgess®® states “ELL’s proposal exposes existing customers to
substantial cost risk” and outlines suggestions that “would minimize the risks to existing
customers from rushing to lock in fixed costs for seven new combined cycle

generators.”

III. THE PROPOSAL INSUFFICIENTLY EXPLOITS OPPORTUNITIES FOR
TRANSMISSION TO PRODUCE RELIABILITY BENEFITS AND REDUCE
OVERALL PROJECT COSTS

Q 23. Explain opportunities for transmission to produce reliability benefits and reduce

overall project costs.

A. The Company may have the opportunity to increase or even maximize power transfer
capability on new, and existing lines. Some of the appropriate steps will work towards
satisfying FERC mandates for considering new technology and alternative technical

approaches to transmission. Incremental engineering and possibly capital investment in

27 Owens Direct at 7:18-7:21.

* Docket No. U-37882, Direct Testimony and Exhibits of Edward Burgess on behalf of the Alliance for
Affordable Energy and Union of Concerned Scientists at 2 (filed contemporaneously with this testimony).

*Id at 3.
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Q24.

the proposed new lines and existing transmission, beyond that included in the proposal,

may produce substantial benefits,
What benefits?

A major benefit to increased transmission capability is the potential to reduce the amount
of new generation needed. These benefits would be possible due to reduced constraints
on transmission utilization and access to more generation sources including import of
renewable energy to save operational costs. Specifically, increased power carrying
capability on key transmission lines (e.g. the new El Dorado to Smalling line*?), may
relieve interface constraints that limit import from available (and perhaps more
economic) generation resources. As | note below, potential increases with advanced
designs and materials could be substantial. Ratepayers and other stakeholders would
further benefit from reduced fuel usage, and ELL’s ability to better meet Company and
Customer renewable objectives. The ability to move more power around the system will
also produce less stress and fewer constraints associated with maintenance, again by
increasing access to more generation resources during critical maintenance periods. As I

noted above, maintenance outages are one concern driving the capacity additions.

The testimony of Nicholas W. Owens?' is one of several places where the Company
expresses support and expectation that renewables will play a significant role in meeting
portfolio needs. While he dismisses renewable and storage only options, he states: “To
be clear, that is not to say that renewables and storage are non-viable or unattractive as a
general matter. To the contrary, both resource types have attractive characteristics, and
ELL is actively planning large amounts of both. For example, ELL has been actively
engaged in efforts to procure up to 3,000 MW of solar through an accelerated
procurement process authorized by the Commission in Docket No. U-36697 and an
additional 1,500 MW of solar.” But the Company has performed little analysis to

determine the deliverability of such resources. Assuring that the new transmission built

% May Direct at 33:9-33:16.
I Owens Direct at 7:5-7:11.
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Q25.

Q 26.

for this project is designed with the maximum power carrying capability is a least-regrets

investment in the uncertain future of the regional grid.
How would the Company quantify these benefits?

The performance benefits, particularly changes in individual line and inter-area power
transfer limits would be quantified by standard network analysis (loadflow and transient
stability) of the type already performed as due diligence by the Company for this project.
Incremental sensitivities, using improved thermal (and possibly dynamic) limits would be
quantified through sensitivity (with and without) cases. Reliability quantification,
primarily in the form of improved reliability metrics of the type outlined above, would
come out of sensitivity analysis that would be a natural part of the recommended

reliability analysis.

What technologies are likely to produce overall benefits for the project and

stakeholders?

FERC Order 1920 mandates* that systems must consider the use of Grid Enhancing
Technologies (“GETs™) such as “(1) dynamic line ratings, (2) advanced power flow
control devices, (3) advanced conductors and (4) transmission switching” in the design of
new transmission. The recent FERC Show Cause Order*® will also require MISO to
consider advanced transmission technologies. The Company is already accustomed to
including static VAR compensators (SVCs) - a flexible AC transmission (FACTS)
technology in their “toolkit”. However, advanced line designs, especially for the new
500kV lines, that use the latest configurations and advanced conductors will almost
certainly increase the power carrying capability of the proposed lines. It is unclear
whether the Company considered advanced conductors in its analysis. In rebuttal, I
recommend that the Company clarify. I do not expect that major changes, such as

rerouting or elimination of proposed lines from the portfolio will result from such power

32 Order, Building for the Future Through Electric Regional Transmission Planning and Cost Allocation,
187 FERC 61068, P 1198 (May 13, 2024) (FERC Dkt. No. RM21-17-000),
https://www.ferc.gov/media/e [-rm21-17-000.

# Order, Midcontinent Independent System Operator, Inc., 195 FERC 4 61212, at 74, P 126 (June 18,
2026) (FERC Dkt. No. EL26-70-000) (https://www.ferc.gov/media/e-8-el26-70-000).

16
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carrying increases. However, as | note above, increases in transfer capability may
facilitate access to more generation resources, especially under high stress conditions.
Transfer limits may change with temperature, time-of-day, or season. Increased
capability during shoulder seasons with milder temperatures are possible. Such increased
transfer capability will aid reliability and will provide more access to renewable

generation in the region. Both are stated objectives of the Company.

I note that the line designs proposed®* are 20 years old. Consideration of newer,
advanced line design offers a means to increase power transfer capability on individual
circuits, often with the same or even reduced tower height and right-of-way width. The
standard line (and tower) design has a natural constraint on power transfer: the surge
impedance loading. New line designs, so-called high surge impedance lines (HSIL)*>,
(including commercially available offerings such as the BOLD™ design’®) can raise this

limit by as much as 30%, while having minimal impact on capital cost.

Further, I note that system analysis, especially transient stability work has been
performed on *
While I appreciate that the Company has included light load conditions in their analysis
this time, the huge scale of the project greatly increases the likelihood that other
operating conditions will be found that challenge the system operability — stressing
thermal, voltage and transient stability limits. Higher performance transmission designs
represent low regrets, proactive approaches to anticipated, but as yet unquantified,

performance challenges.

Q 27. Please elaborate on reliability quantification and sensitivity analysis.

3 Kline Direct, Exhibit DK-3 at 1 of 5.

35 Bhuban Dhamala & Mona Ghassemi, Transmission Expansion Planning via Unconventional High
Surge Impedance Loading (HSIL) Lines, IEEE 2023, NAPS58826.2023.10318761 (2023),

https://par.nsf.gov/serviets/purl/10524659.

* Bold, Testing & Development, https://boldtransmission.com (last accessed July 21, 2026).

*TELL response to data request Staff 1-129, attachment “Project Omega Transient Stability Analysis”
(HSPM).
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A.

IV.

Q28.

Reliability analysis of the type recommended here relies on relatively detailed
representation of both the load and generation across seasons, days and hours. Reliability
metrics such as LOLE and EUE that underpin simpler targets such as planning reserve
margin (“PRM?”) consider not only the ability of the grid to generate enough power to
meet demand, but also its ability to deliver that power to where it is needed. A failure of
either condition contributes to degraded reliability metrics. The Company has used
individual circuit power carrying limits, based on assumed line design, in their analysis.
Such limits are only one of the class of inputs (as mentioned above) to the reliability
analysis. Situations in which there is sufficient generation to meet load, but under which
transmission limits preclude delivery will be one of the class of outputs from analysis.
The amount (MW), duration (hours) and EUE — including specifically statistical
expectation of Customer unserved load energy - for “base” and “improved” designs
would be revealed by sensitivity cases. Improved performance could be monetized, most
importantly in this context by conceivably reducing the amount of new generation that

needs to be added to the system for the Evest hyperscale data center proposal.

THE PROPOSAL INSUFFICIENTLY ADDRESSES ONGOING TECHNICAL
ISSUES THAT WILL INEVITABLY ARISE AFTER INITIAL APPROVALS AND
PROJECT EXECUTION

What “ongoing” technical issues present reliability concerns?

The Company properly recognizes that there are risks associated with the project, not all
of which are fully addressed at this time. In a discovery response *%, ELL states
“Company will impose project-specific performance requirements to ensure the load can
be reliably served without degrading overall system performance. This process is

currently ongoing with the Customer.”

* ELL response to data request UCS 1-3 (public redacted version).
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