Page 1 of 1

CONTACT FILER REGARDING IMAGE CLARITY

24-05041

Public Utilities Commission of Nevada
Electronic Filing

Submitted: 10/18/2024 1:35:23 PM
Reference: 91cb3f9a-1965-45fd-b7d5-43ac6ecdda74
Payment Reference: fd-b7d5-43ac6ecdda74
Filed For: Advanced Energy United
In accordance with NRS Chapter 719,

this filing has been electronically signed and filed
by: /s Blake Elder

By electronically filing the document(s),
the filer attests to the authenticity of the electronic signature(s) contained therein.

This filing has been electronically filed and deemed to be signed by an authorized
agent or

representative of the signer(s) and
Advanced Energy United

file:///C:/docket/ TIF/HTMCover/91cb319a-1965-45fd-b7d5-43ac6ecdda74 . html 10/18/2024



FILED WITH THE PUBLIC UTILITIES COMMISSION OF NEVADA - 10/18/2024

BEFORE THE PUBLIC UTILITIES COMMISSION OF NEVADA

Joint Application of Nevada Power Company d/b/a
NV Energy and Sierra Pacific Power Company d/b/a
NV Energy for approval of their joint 2025-2044
integrated resource plan, for the three year Action Plan
period 2025-2027, and the Energy Supply Plan period
of 2025-2027.

Docket No. 24-05041

R g

BEFORE THE PUBLIC UTILITIES COMMISSION OF NEVADA

Nevada Power Company d/b/a NV Energy and
Sierra Pacific Power Company d/b/a NV Energy

Docket No. 24-05041

Prepared Direct Testimony of

Maria Roumpani, PhD

on behalf of

Advanced Energy United



I

I1.

TABLE OF CONTENTS

INTRODUCTION AND SUMMARY OF RECOMMENDATIONS. ..., 1
BACKGROUND: NVE’S DEVELOPMENT OF PORTFOLIO OPTIONS. ................ 7

III. NVE’S BALANCED PLAN RESULTS IN HIGHER COSTS, EMISSIONS, AND

RISKS IN THE NEAR TERM THAN ITS RENEWABLE PLAN. ... 11

A. NVE’S EVALUATION OF THE RENEWABLE PLAN VERSUS THE BALANCED
PLAN FAILS TO ACCURATELY ASSESS THE COSTS ASSOCIATED WITH THESE
P AN S e 11

B. THE INITIAL MODEL RUN UNDERPINNING THE BALANCED PLAN’S
ADDITION OF NEW GAS CT GENERATION BY 2028 (L.E., THE PLEXOS LT BASE
CASE) WAS BASED ON ERRONEOUS COST ASSUMPTIONS..........coocoiiiiiiii, 19

C. THE RENEWABLE PLAN PERFORMS BETTER THAN THE BALANCED PLAN IN
TERMS OF EMISSIONS .. e, 23

D. THE SELECTION OF THE BALANCED PLAN DOES NOT ACCOUNT FOR ALL
THE RISKS ASSOCIATED WITH NEW GAS RESOURCE ADDITIONS. ......................... 25

E. THE BENEFITS OF ALLEVIATING THE MUST-RUN CONSTRAINT AT VALMY
VIA NEW CT INVESTMENTS ARE SMALL COMPARED TO THE SYSTEM-WIDE
BENEFITS OF AN ALTERNATIVE INVESMENT IN NEW BESS RESOURCES.

F. RECOMMENDATIONS . ... oo 31

IV. THE RENEWABLE PLAN SHOULD BE ADOPTED AS THE PREFERRED PLAN

AND MODIFIED TO ACCELERATE BESS RESOURCE ADDITIONS FROM 2030
TO 2028, .o 32

NVE’S IRP PROCESS IS NOT DESIGNED TO IDENTIFY FUTURE PORTFOLIO
NEEDS AND ALLOW THOSE NEEDS TO DRIVE A ROBUST PROCUREMENT
PROCESS. oo 38

A. NVE’S 2023 SOLICITATION PROCESS HAD SIGNIFICANT SHORTCOMINGS
THAT LIKELY LED TO A SUBOPTIMAL 2024 RESOURCE PORTFOLIO.................... 38

B. NVE’S SELECTIVE USE OF INFORMATION FROM PROJECT BIDS IN ITS
PORTFOLIO OPTIMIZATION MODELING YIELDS BIASED RESULTS. ....................... 41

C. OTHER JURISDICTIONS HAVE MORE ROBUST PROCUREMENT PROCESSES
THAT ARE MORE CLEARLY LINKED TO THE RELEVANT RESOURCE PLANNING
AN ALY SE S e 44

D. NVE’S CANDIDATE RESOURCES FOR MEDIUM- AND LONG-TERM NEEDS DO
NOT CAPTURE RECENT ADVANCEMENTS FOR LONG-DURATION ENERGY
STORAGE OR ADVANCED GEOTHERMAL. ..o 47

E. RECOMMENDATIONS . ... e 50



VI. NVE’S SUPPLY PLAN FAILS TO SUFFICIENTLY CONSIDER FLEXIBLE LOAD
RESOURCES THAT COULD ADDRESS NEAR-TERM CAPACITY NEEDS,
RESULT IN ADDITIONAL BENEFITS, AND MITIGATE RISK EXPOSURE.......54

VII. ADDITIONAL TRANSMISSION OPTIONS COULD UNLOCK RELIABILITY,
COST, AND CLEAN ENERGY BENEFITS FORNVE. ... 58

VIIL CONCLUSION ... 64

Attachment MR-1: CV of Maria Roumpani

Attachment MR-2 (PUBLIC): Public Workpapers of Maria Roumpani

Attachment MR-2 (CONFIDENTIAL): Confidential Workpapers of Maria Roumpani
Attachment MR-3: Selected Data Request Responses

i



10

11

12

13

14

15

16

17

18

19

20

21

I INTRODUCTION AND SUMMARY OF RECOMMENDATIONS

Q. PLEASE STATE YOUR NAME, OCCUPATION, BUSINESS ADDRESS, AND
THE PARTY FOR WHOM YOU ARE FILING TESTIMONY.

A. My name is Maria Roumpani. I am a Founding Partner of Current Energy Group LLC.
My business address is 528 North Treat Avenue, Tucson, Arizona 85716. I am filing testimony
on behalf of Advanced Energy United (“United”).

Q. PLEASE DESCRIBE ADVANCED ENERGY UNITED.

A. United, formerly Advanced Energy Economy, is a national association of businesses
involved in the advanced energy industry sector. Its membership represents a broad coalition of
large and small companies working across the energy technology spectrum, including energy
efficiency, demand response, solar photovoltaics, wind, storage, electric vehicle manufacturer
and charging infrastructure providers, advanced metering infrastructure, transmission and
distribution developers, enabling software, and more. It also includes large energy customers
looking to meet sustainability goals with access to advanced energy resources.

United maintains in-house expertise in resource and transmission planning and
procurement, utility regulation, and energy markets. United also draws on the expertise and input
of its membership.

Q. PLEASE DESCRIBE ADVANCED ENERGY UNITED’S MEMBERS AND
INTERESTS IN NEVADA’S RESOURCE PLANNING.
A. The member companies of United span a wide range of economic interests in NV

Energy’s (“NVE” or “the Companies”) Integrated Resource Plan (“IRP”) and associated
1
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transmission planning and resource procurement. United’s members work with NVE in a wide
variety of ways, as large customers and vendors, as development partners and competitors, and
as providers of direct-to-consumer technologies with large impacts and dependencies on NVE’s
systems and rates. Each of these relationships may affect, and is affected by, NVE’s IRP
planning and related transmission and procurement decisions discussed in this Application.

As United members’ businesses are significantly impacted by NVE’s decision-making,
United members benefit from transparency into the needs and plans of NVE as well as
confidence in the thoroughness of NVE’s decision-making process and the prudency of its
decisions. In particular, United’s developer members have specific interests and expertise in the
resource planning and procurement process for NVE.

Q. PLEASE DESCRIBE YOUR PROFESSIONAL BACKGROUND AND
EXPERIENCE.

A. I specialize in the economic and technical analysis of grid planning and operations issues.
I have conducted analysis and submitted expert testimony or comments on integrated resource
planning, plant economics, unit commitment practices, and power cost issues before state utility
regulators in Arizona, Colorado, Kentucky, Michigan, Minnesota, North Carolina, Oregon,

South Carolina, and Virginia.

Prior to co-founding Current Energy Group in 2024, I was the Technical Director at
Strategen. While at Strategen, I led economic and technical grid modeling engagements,
including capacity expansion, production cost, and energy storage dispatch modeling. My clients

included government entities and state bodies, including the Oregon Public Utility Commission,
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the Kentucky Public Service Commission, the Maryland Office of People’s Counsel, the South
Carolina Office of Regulatory Staff, non-governmental organizations, and trade associations, as
well as large energy buyers.

Before joining Strategen in 2018, I contributed to the development of analytical tools
used in energy impact assessment studies. I have a Ph.D. from the Management Science and
Engineering Department at Stanford University and a Master of Science in Electrical and
Computer Engineering from the National Technical University of Athens, Greece. My full
resume is attached to this testimony as Attachment MR-1.

Q. HAVE YOU PREVIOUSLY TESTIFIED BEFORE THE PUBLIC UTILITIES
COMMISSION OF NEVADA (“COMMISSION™)?

A. No.

Q. WHAT IS THE PURPOSE OF YOUR TESTIMONY IN THIS PROCEEDING?
A. I provide a review and critique of NVE’s supply-side resource planning efforts in the
Companies’ 2025-2044 IRP. I explain how NVE’s selection of the Balanced Plan (which
includes the proposed Valmy combustion turbine (“CT”) additions) does not minimize cost or
risk as much as other potential portfolio options. I discuss how a modified version of the
Renewable Plan would be a superior option. I also explain how NVE’s IRP process is not well
suited for identifying future portfolio needs or creating a robust and competitive procurement
process. Finally, I discuss the role of flexible load resources and “next generation” transmission
solutions in the IRP context. My testimony includes a few references to information NVE has

designated as confidential; as such, all text referencing such confidential information has been
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redacted in this public version of my testimony, and all corresponding, unredacted information is
being submitted separately pursuant to NAC 703.5274(1)(a).

Q. WHAT ARE UNITED’S SPECIFIC RECOMMENDATIONS IN PHASE III OF
THIS PROCEEDING?

A. I recommend the following:

1. The Commission should reject the Balanced Plan as the Preferred Plan.

2. The Commission should order NVE to adopt the Renewable Plan as the Preferred Plan,
with the following modifications:

e Consistent with the Renewable Plan, NVE should procure approximately 500
megawatts (“MW”) of standalone battery energy storage system (“BESS”)
resources in lieu of the Companies’ proposed CT additions at Valmy.

e NVE should accelerate the procurement of these BESS resources from 2030 to
2028 to better address NVE’s open position in 2028 and 2029.

e As part of this BESS procurement, NVE should consider targeting the Valmy
location as a means of partially or wholly reducing the must-run constraint.

3. The Commission should order NVE to issue an all-source Request for Proposals (“RFP”)
as soon as possible to procure additional resources consistent with the needs identified in
the Renewable Plan and this testimony. These specific needs should include:

e Capacity resources that would reduce the Companies’ open position in the 2028

timeline (for example, accelerating the BESS resources included in the Renewable

Plan);
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e Local capacity at the Valmy location. The RFP should specify the resource capabilities
needed to partially or wholly alleviate the must-run constraint by 2031 when the
Companies’ modeling shows that removing the constraint would result in reduced
operations of the Valmy steam units;

e Flexible load resources by 2027, as described in Section VI; and

e Incremental renewable resources as soon as practicable (the Companies’ analysis
shows that renewable resources, including 952 MW of Idaho wind added in 2029,
would be part of an optimal portfolio).

After the Companies receive the bids, a new capacity expansion modeling run should be

conducted in PLEXOS LT and presented to the Commission. This capacity expansion

modeling run should allow the model to select from all qualified resource bids in parallel

while reflecting their actual cost and performance characteristics. The portfolio results should

be presented to the Commission within six months of receipt of the RFP bids through an IRP

amendment. This amendment should also include a procurement plan for contracting with or

acquiring the selected resources.

4. The Commission should order NVE to defer the 2028 Valmy CT additions and instead
pursue the incremental near-term BESS additions contemplated in the Renewable Plan.

5. The Commission should direct NVE to evaluate alternative solutions to alleviating the
Valmy must-run constraint at a future date, including through transmission upgrades,
long-duration storage resource additions, interruptible load demand response, and

contractual arrangements with other local generators.
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6. The Commission should order the following changes to NVE’s future IRP and resource

procurement processes:

The Commission should require NVE to revise its IRP and resource procurement
processes to more closely reflect the two-step process implemented in Colorado.
The Commission should require NVE to better identify system needs in the near-
and medium-term based on more robust capacity expansion modeling in step one
of future processes.

The Commission should require NVE to more clearly link its future RFPs to the
needs identified in step one of future processes.

Following the RFP results, in step two of future processes the Commission should
require NVE to conduct additional capacity expansion modeling that
simultaneously selects from the full range of project bids.

For long-term resource needs, the Commission should require NVE to evaluate a
more complete range of dispatchable options, including long-duration energy

storage, advanced geothermal systems, and flexible loads.

7. The Commission should adopt all of United’s recommendations set forth in its Phase 11

testimony regarding the near-term deployment of flexible load resources.

8. The Commission should order NVE to modify its PLEXOS modeling going forward to

include higher amounts of flexible load resources.

9. The Commission should set a longer-term demand reduction target (e.g., for 2030 and/or

2040) that is greater than 680 MW in 2030 and greater than 1657 MW in 2040.
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10. The Commission should require NVE to conduct a study (to be completed within six

months) of the benefits of “next generation” transmission solutions, including Grid

Enhancing Technologies (“GETs”). At a minimum, the study should include the

following parameters consistent with my testimony in Section VII:

A clearly stated objective that includes 1) identifying where solutions can minimize
operating costs, and 2) identifying where solutions can defer or avoid future
transmission upgrades.

A sufficient time horizon in the evaluation (i.e., 5, 10, and 20 years into the future).
A specified geographic focus (i.e., the entirety of NVE’s transmission system).

A minimum list of benefits to be evaluated, as enumerated in my testimony.

A near-term action plan for implementing solutions that are found to be beneficial.
A Technical Advisory Group to help guide the study process that would include
members from the Bureau of Consumer Protection (“BCP”), the Commission Staff,

the advanced transmission solution industry, and other stakeholders.

I1. BACKGROUND: NVE’S DEVELOPMENT OF PORTFOLIO OPTIONS.

Q. HOW DOES NVE PRESENT ITS PREFERRED RESOURCE PORTFOLIO FOR

THE COMMISSION’S CONSIDERATION?

A. NVE presents its selection of a preferred resource portfolio as essentially a choice

between four alternative plan options: 1) Balanced Plan, 2) Renewable Plan, 3) Low Carbon
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Plan, and 4) No Open Position Plan.! Within these, the Companies further seem to suggest that
there are really two primary choices: the Balanced Plan (NVE’s “preferred” option) and the
Renewable Plan (NVE’s “alternate” option).?

Q. ARE THERE OTHER REASONABLE OPTIONS OR VARIATIONS OF
RESOURCE PORTFOLIOS BEYOND THE FOUR PORTFOLIOS NVE PRESENTS?

A. Yes. There are many feasible portfolio options that were not explored by NVE’s analysis
or presented in its findings. Some of these unexplored options are likely to be superior to NVE’s
preferred plan across multiple dimensions.

Q. SETTING ASIDE WHETHER THERE ARE ANY ALTERNATIVE PORTFOLIOS
SUPERIOR TO THOSE NVE CHOSE TO PRESENT, CAN YOU DESCRIBE SOME OF
THE KEY FEATURES OF AND KEY DIFFERENCES BETWEEN NVE’S BALANCED
PLAN AND ITS RENEWABLE PLAN?

A. Yes. Both plans are relatively similar since they were derived from the same initial Base
Case portfolio developed in PLEXOS.? However, there are some key differences. The most
notable difference is that the Balanced Plan includes a 411 MW gas CT addition in 2028, while
the Renewable Plan does not include this addition at all and instead includes 502 MW of
incremental BESS additions in 2030, as well as other incremental BESS additions in subsequent

years. Despite its name, the Renewable Plan does not contain more renewable energy resources

Supply Plan (Volume 8), Pages 6-7 of 393.
z Supply Plan (Volume 8), Page 7 of 393.
3 Supply Plan (Volume 8), Page 240 of 393.
8
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than NVE’s preferred plan. In fact, the Renewable Plan contains 1,000 MW /ess solar by year
2050 than the Balanced Plan. In the medium-term the higher levels of BESS additions in the
Renewable Plan are relatively modest (i.e., 502 MW by 2030), but this differential increases
significantly by year 2050, with BESS additions that are 6,169 MW greater than the
corresponding level in the Balanced Plan.

Table 1: Difference in Resources Between the Renewable and Balanced Plans (MW) *

Difference between the Renewable Plan and the Balanced Plan {MW)

2025 2028 2030 2040 2050
Coal 0 0 0 0 0
Gas 0 -411 -411 -411 -411
Firm 0 0 0 0 0
Other 0 0 0 0 0
Hydro 0 0 0 0 0
Geo 0 0 0 0 0
Wind 0 0 0 -1 -1
Solar 0 0] 0 0 -1000
PSH 0 0 0 0 0
BESS 0 0 502 1460 6169

Q. HAVE YOU REVIEWED THE ANALYTICAL PROCESS THROUGH WHICH

NVE CONSTRUCTED THESE PORTFOLIOS?

A. Yes, I have conducted a detailed review of NVE’s analysis and approach to constructing

the portfolios. The sequence steps for constructing the portfolios can be summarized as follows:
1. Base Case developed: This step constitutes the only true economic optimization of the
resource portfolio by modeling generic resource additions in the PLEXOS LT capacity

expansion model. Adjustments to the Base Case are then made in Steps 2, 3, and 4 below.

4 Table created based on information in Workpaper “2024 IRP Economic Analysis Narrative

Figures™ Tab “EA-7,30,33,36,39 Installed Cap.”
9
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2. Screening Evaluation performed: This step adds potential projects’ to the Base Case
and adjusts placeholder resources to assess how the potential projects compare against
each other. In NVE’s analysis, several CTs and three paired photovoltaic (“PV”)/BESS
resources passed the screening and advanced to the next step.

3. Combination Cases developed: This step develops alternative portfolios through
different combinations of the potential projects that advanced from Step 2.

4. Alternative Plans developed: This step identifies the four portfolios to be considered
for final evaluation.

5. Preferred Plan selected

I discuss each of these steps further in Section V below.

DO YOU THINK NVE’S APPROACH TO CONSTRUCTING THESE

PORTFOLIOS REFLECTS INDUSTRY BEST PRACTICES?

A.

No, I do not believe NVE followed industry best practices. I have many critiques of

NVE’s methodology, which I will describe in greater detail below.

5

NVE compiled a set of “potential projects” that could fill a portion of the Companies” near-term

need for additional capacity and renewable credits. These resource options were developed from a
combination of self-development efforts, request for proposal bid responses, and bilateral negotiations.
They include: CTs at Valmy, CTs at Ft. Churchill, CTs at Harry Allen, CTs at Higgins, Dry Lake East
PV/BESS, Boulder Solar III PV/BESS, Libra PV/BESS, Geo-1, Solar-1, Battery-1, Solar-2, Wind-1.
Supply Plan (Volume 8), Pages 229-231 of 393.

10



N =

AW

10

11

12

13

14

15

16

17

18

19

ImI. NVE’S BALANCED PLAN RESULTS IN HIGHER COSTS. EMISSIONS., AND
RISKS IN THE NEAR TERM THAN ITS RENEWABLE PLAN.

A. NVE’S EVALUATION OF THE RENEWABLE PLAN VERSUS THE BALANCED
PLAN FAILS TO ACCURATELY ASSESS THE COSTS ASSOCIATED WITH
THESE PLANS.

Q. CAN YOU SUMMARIZE HOW THE BALANCED PLAN AND RENEWABLE
PLAN WERE DEVELOPED BY NVE?

A. The Balanced Plan and the Renewable Plan both reflect updated Combination Cases
developed by NVE as described above. The Companies note that most of the future resource
additions, which are identified as “named placeholders,”® are identical in both plans.”
Meanwhile, the Renewable Plan was presented as “an option that adds no near-term thermal
projects.”® In other words, it appears that the purpose of developing the Renewable Plan was to
evaluate an option that was nearly identical to NVE’s preferred plan, but did not include the
proposed new gas CTs at Valmy.

Q. OTHER THAN REMOVING THE VALMY CTS, DID NVE MAKE OTHER
CHANGES WHEN DEVELOPING THE RENEWABLE PLAN?

A. Yes. NVE made other changes beyond removing the 411 MW Valmy CT additions. As
mentioned above, NVE added significant amounts of battery storage to the Renewable Plan,

particularly in the later years. For instance, 3,400 MW of BESS was added between 2044-2050.

6 According to NVE, “Named placeholders are provided to represent reasonably known projects in

progress or requested and to reflect anticipated Company-owned projects.” Volume 8, Narrative - Supply
Plan, page 240 of 393.
! Volume 8, Narrative - Supply Plan, page 241 of 393.
Volume 8, Narrative - Supply Plan, page 241 of 393.
11
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The chart below shows the

steep ramp up i BESS for the Renewable Plan after 2040, which 1s

absent from the Balanced Plan.

Figure 1: Differences in Resource Buildout between the Renewable and Balanced Plans (MW)°
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Q. WHAT DID NVE’S ANALYSIS FIND WHEN COMPARING THE COST OF THE

TWO PORTFOLIOS?

A NVE’s analysis found that the Renewable Plan has a 20-year Present Worth of Revenue

Requirement (“PWRR”) th

at 1s $321 million higher than the Balanced Plan (a 1.0% increase),

and a 26-year PWRR that is $1,047 million higher than the Balanced Plan (a 2.5% increase).!

? Figure created based on information in Workpaper “2024 IRP Economic Analysis Narrative
Figures™ Tab “EA-7,30,33,36,39 Installed Cap.”

3o

Volume §, Narrative -

~ Supply Plan, pages 271-272 of 393.
12
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Q. HOW DO YOU INTERPRET THIS COST DIFFERENCE?
A. Without further consideration, one might interpret these findings to suggest that
excluding the proposed Valmy CTs results in a slightly more expensive portfolio. However, the
PWRR cost differential 1s primarily driven by other factors. In particular, the 4,700 MW of
BESS additions that NVE chose to add during the 2044-2050 tumeframe play a significant role in
driving up the PWRR of the Renewable Portfolio relative to the Balanced Portfolio. Based on
NVE’s assumptions, I estumate these late-termn BESS additions to add m‘wwl billion 1n capital
costs. ! Moreover, there is not a clear justification for such substantial additions of short-duration
BESS resources in these later years since 1) the Renewable Plan does not contain any additional
renewable resources that might require battery storage for integration, 2) the implied Effective
Load Carrymng Capability (“ELCC”) value of incremental BESS resources in these later years 1s
very low and does not provide significant capacity value relative to other possible resource
options, and 3) these BESS additions were included through hand-picked adjustments made by
NVE and were not part of any economic optimzation (e.g., via PLEXOS LT).

Regarding the ELCC value, it is worth noting that the initial 502 MW of meremental
BESS by 2030 included in the Renewable Plan results in 418 MW of incremental firm capacity
(or approximately 83%).1> However, adding another 5,658 MW of incremental BESS to the

Renewable Plan by 2050 (6,160 MW total increase between the Renewable and Balanced Plan)

11

Based on NVE’s assumption of ! /kW for Battery-Standalone resources in 2040 as shown in
ECON-10, (i.e., 4,700 MW x kW = billion).

2 Comparing the firm capacity of “PPA.Placeholders.Storage. BESS-4" in 2030 between the VBDL1
and BDL2 tables in ECON-5, pages 2 and 5 of 88.

13
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results only in incremental firm capacity of 338 MW (or approximately 5%).!® Given the very
low value of this firm capacity contribution, the Companies’ decision to keep adding short-
duration BESS does not appear logical. Instead, a more logical approach would have been to add
other types of “clean firm” resources in these later years that provide higher capacity value (e.g.,
Long Duration Energy Storage (“LDES”), Advanced Geothermal, hydrogen capable CTs, etc.).
Furthermore, although it is reasonable to assume that the ELCC of energy storage declines due to
saturation, the Companies’ assumptions, approximated in Table 2 below, are quite puzzling, with
5.5 gigawatts (“GW?”) of incremental energy storage in the Renewable Plan reducing the total
BESS firm capacity by 10 MW, i.e., reducing the total BESS firm capacity from 348 MW in

2030 to 338 MW in 2050.1

1 Calculation based on Workpaper “2024 IRP Economic Analysis Narrative Figures” Tab “EA-

31,34,37,40 2050 Firm Cap.”
1 Based on information from the L&R tables (ECON-5) and Workpaper “2024 IRP Economic
Analysis Narrative Figures™ Tab “EA-31,34,37,40 2050 Firm Cap.”

14
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Table 2: Nameplate and Firm Capacity of BESS additions in the Balanced and Renewable Plans'’

MNameplate Capacity (MW)

Firm Capacity [(MW)

Balanced | Renewable | Balanced | Renewable |
Difference Difference
Plan Plan Plan Plan
2025 946 946 946 946 -
2026 1,343 1,343 1,185 1,185
2027 1,746 1,745 1,502 1,502
2028 2,515 2,515 2,148 2,148
2029 2,573 2,573 - 2,195 2,195
2030 2,733 3,235 2,368 2,716
2031 3,198 3.908 2,721 3,050 29
2032 3,739 4,759 2,989 3,309 320
2033 3,995 5,015 3,116 3,435 319
2034 4,479 5,647 3,320 3,621 a0
2035 4,509 5,677 3,340 3,639 ‘
2036 4,539 5,707 3,358 3,661
2037 4,569 5,737 3,371 3,672
2038 4,517 5,685 3,355 3,656
2039 4,844 6,120 3455 3,774
2040 6,127 7.587 3,791 4,111
2041 5,908 8,368 3,985 4,309
2043 8,366 0,826 4,322 4,657
2043 9,390 10,850 4,563 4,896
2044 10,522 13,300 4,830 8,162
2045 11,407 16,517 5,069 5,374
2045 12,167 17,611 5,158 5472
2047 13439 19,277 5,265 5,595
2048 13,627 19,796 5,303 5,639
2049 14,070 20,238 5,318 5,654
2050 15,413 5,425 5,763
2030-2080 12,840 3,230 3,568
2045-2050 4,891 595 601
2031-2050 12,680 3,057 3,047

= Attachment MR-2 (Public) (Table2 AEUWorkpaper).
15
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Q. BASED ON THIS ANALYSIS, WHAT IS YOUR OVERALL ASSESSMENT OF
NVE’S APPROACH?

A Overall, I'm concerned that NVE’s hand-selected portfolio adjustments inappropriately
inflated the cost of the Renewable Plan by including these very late-term BESS resources that
have little portfolio value and are very uncertain relative to any near-term actions. This gives the
false impression that near-term CT additions are more economic than they truly are, and that
near-term BESS resource additions are less valuable than they truly are. The economics of the
portfolio are largely driven by the ELCC assumptions, which raise several questions.

Q. HOW DO THE ECONOMICS OF THE TWO PORTFOLIOS COMPARE IN THE
NEAR-TERM AND MEDIUM-TERM?

A The following graph shows the difference in the cumulative PWRR between the two
plans. As shown, the PWRR of the Renewable Plan is lower in cost than the Balanced Plan at
least through 2035, and only becomes higher in cost than the Balanced Plan affer the Companies
begin to include significant amounts of BESS towards the 2040 timeframe. These late-term
additions are not linked to the absence of the CTs (which have already been cost-effectively
replaced by BESS in earlier years) and should not dictate the Companies’ overall portfolio

selection.

16
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Figure 2: Differences in PWRR between the Renewable and Balanced Plans (8)'°
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Q. BASED ON THIS ANALYSIS DO YOU AGREE WITH NVE THAT THE
BALANCED PLAN IS THE LEAST COST PORTFOLIO?

A. No. As I demonstrated above, based on NVE’s own analysis, the Renewable Plan is the
least cost portfolio at least through 2035. After 2035, the Renewable Plan may become more
costly, but that is only true if one accepts NVE’s questionable and unsupported assumptions
about the need for significant BESS resource additions in the 2035-2050 timeframe, and the
absence of more economic alternatives in that timeline. Thus, NVE’s conclusion that the

Balanced Plan is least cost depends heavily upon extending the timeframe of the IRP analysis to

1o Figure created based on information in ECON-7.
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20 years or longer, rather than focusing on a shorter period. Furthermore, NVE’s conclusion
depends heavily on NVE’s cost assumptions and on NVE’s assumptions that those hand-selected
BESS additions are economically optimal even though the Companies have not re-optimized the
portfolio in PLEXOS LT to confirm this.

Q. COULD A DIFFERENT SET OF LATE-TERM RESOURCE ADDITIONS (LE.,
2045-2050) COULD BE MORE COST-EFFECTIVE THAN THE 3,400 MW OF BESS NVE
CHOSE?

A. Yes. Reviewing the nameplate and firm capacity provided by BESS in the two plans, the
Renewable Plan adds 3.4 GW of nameplate capacity from 4-hour BESS more than the Balanced
Plan in years 2045-2050. This leads to more than $600 million of incremental PWRR.!7
However, these additions result in firm capacity from BESS of 6 MW and are thus simply not
necessary (no significant capacity difference exists between the Renewable and Balanced Plan
during any year for this period). If all of the incremental BESS additions beyond the 502 MW of
BESS additions in 2030 were removed from the Renewable Plan, then the Plan’s PWRR would
be reduced by more than $1.2 billion, and would be approximately $200 million lower than the
Balanced Plan’s PWRR.!® It is worth repeating that the incremental BESS additions in the
Renewable Plan after the first 502 MW lead to a reduction in the overall firm capacity based on
the Companies’ assumptions, and thus the resulting PWRR should not be relied upon to inform

the selection of the Preferred Portfolio. Given that the Companies did not re-optimize the Plan

7 See Attachment MR-2 (Confidential) (CONFIDENTIAL BESSCost AEUWorkpaper).
18 See Attachment MR-2 (Confidential) (CONFIDENTIAL BESSCost AEUWorkpaper).
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after including the 2030 BESS (instead of the CTs), there could be a plan in which optimized
capacity additions would result in a Plan with lower PWRR over the entire planning period.
Those could include longer duration energy storage options, as well as flexible load resources,
which I further discuss in Section VI, or even firm capacity based on other emerging
technologies.

B. THE INITIAL MODEL RUN UNDERPINNING THE BALANCED PLAN’S

ADDITION OF NEW GAS CT GENERATION BY 2028 (LE., THE PLEXOS LT
BASE CASE) WAS BASED ON ERRONEQUS COST ASSUMPTIONS.

Q. CAN YOU EXPLAIN HOW NVE JUSTIFIED THE INCLUSION OF 411 MW OF
NEW GAS GENERATION BY 2028 IN ITS PREFERRED PORTFOLIO?

A. The inclusion of 411 MW of new gas generation stems initially from NVE’s PLEXOS
LT model run that was performed to develop the Base Case, which was ultimately used to
develop the Balanced Plan (i.e., the Preferred Portfolio) after some adjustments. PLEXOS LT is
a capacity expansion model that uses mathematical optimization to identify the least cost
portfolio of resources based on a set of input assumptions. Based on the modeling assumptions
NVE chose, the PLEXOS LT model economically selected to add a 420 MW gas CT resource by
2027 in the Base Case. Notably, this result persists in subsequent steps of NVE’s analysis. These
subsequent steps include manual adjustments to add or subtract resources, but none of them “re-
optimize” the plan to determine if the gas addition is still part of a least cost portfolio. Thus, the

CT addition is “baked in” from the initial Base Case model run.
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Q. WHAT ARE SOME OF THE KEY MODELING ASSUMPTIONS PLEXOS USED
TO DETERMINE RESOURCE ADDITIONS IN THE BASE CASE?

A. Some of the most important modeling assumptions include the timing of resource needs
(e.g., MW by year) and the cost of candidate resources that can meet those needs (e.g., $/kW
capital costs). Since NVE has a significant open position, its capacity resource needs are
essentially immediate. As such, capacity cost ($/kW) and year of availability are undoubtedly the
driving factors determining model-selected resource additions in the Base Case.

Q. DO YOU THINK THE CAPACITY COST ASSUMPTIONS NVE USED IN ITS
PLEXOS LT MODELING WERE CORRECT?

A No. NVE’s cost assumptions for the Base Case were inconsistent with both reputable
public data sources and NVE’s own estimates of capital costs.

Q. CAN YOU EXPLAIN FURTHER WHY THE COMPANIES’ CANDIDATE
RESOURCE COSTS WERE ERRONEOUS?

A Yes. Technical Appendix ECON-10 includes information regarding candidate resources
considered in the Companies’ PLEXOS modeling. Those inputs informed the development of the
Base Case, which resulted in the selection of 420 MW of new CT capacity. According to the
Appendix, the capital cost NVE assumed for new CT capacity was -/kW (in 2024 dollars)."

This is significantly lower than the actual Valmy CT costs, which the Companies reported as

19 ECON-10 — Candidate Resources.
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being $1,433/kW 2% Additionally, the 2024 Advanced Technology Baseline (“ATB”)?!—a
publicly available database of technology costs developed by the National Renewable Energy
Laboratory that the Companies relied upon for many of their cost assumptions*?>— projects the
capital cost for a CT resource in 2027 to be $1,462/kW.23 In other words, the Companies’ cost
assumptions for new CT units that led to the selection of new CTs in the Base Case were -%
too low.

Meanwhile, the Companies’ cost assumptions for potential alternatives the model could
select instead of the CTs were too high. For example, for a paired resource of BESS and PV, the
Companies assume capital expenses of _/kW (in 2024 dollars) for the solar asset in 2030,
and _/kW (in 2024 dollars) for the battery asset in 2030,2* thus leading to a combined
capital cost of $3,564/kW 2> This estimate does not adequately reflect the synergistic effects of a
paired resource that reduce its capital costs, and it also assumes high costs for solar. In contrast,

the ATB projects a combined capital cost for a paired BESS and PV resource with similar

20

Volume 8, Narrative - Supply Plan, Page 19 of 393.

Electricity Annual Technology Baseline, available at
https://data.openei.org/files/6006/2024%20v2%20Annual%20Technology%20Baseline%20Workbook %2
OErrata%207-19-2024 xlsx.

2 See, e.g., Volume 8, Narrative - Supply Plan, page 90 of 393 (the Companies” cost assumptions for
renewable energy and energy storage resources were based on the ATB).

3 ATB projects a cost of $1,300/kW in 2022$. This was converted to 2024$ using inflation of 8% in
2022 and 4.1% in 2023. See https://www.usinflationcalculator.com/inflation/annual-averages-for-rate-of-
inflation/.

2 ECON-10 — Candidate Resources.

“Calculated based on a PV:BESS ratio of. which NVE assumes prior to 2028 (see ECON-10 — Candidate
Resources). Starting in 2028 NVE assumes a. ratio which I calculated to equal to a combined capital
cost of /kW.

21
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configuration to be $2,645/kW in 2030.2¢ This suggests that the Companies modeled paired
BESS and PV resources using a cost that was .% higher than what the ATB estimates.
Q. ARE THERE OTHER POTENTIAL FACTORS THAT MAY HAVE LED NVE TO
OVER-ESTIMATE THE COST OF ALTERNATIVES TO NEW CTS?
A. Yes, my review suggests there may be additional factors. First, although, I have not
performed an in-depth review of the Companies’ ELCC study, its results are quite puzzling as
shown in Table 2, and should not be relied upon to inform the selection of the preferred
portfolio. The ELCC is a critical input in the capacity expansion model, which based on these
assumptions perceives the alternative to CTs to be an unreasonably high amount of BESS.
Furthermore, based on my review of ECON-10 and the Companies’ Supply Plan
Narrative, I was unable to find any indication that the Companies’ cost assumptions for BESS
resources properly reflected the recently enacted Inflation Reduction Act tax credits in the
capacity expansion modeling (although they are reflected in the screening analysis). These
credits would significantly reduce the cost of renewable resources and energy storage —
potentially lowering capital expenses for standalone storage by 30 percent or more — and should
have been included as part of the initial resource selection step. Meanwhile, these credits would
have no impact on the capital cost of fossil fuel additions, including the proposed CTs. An
additional critical factor that leads to an overestimation of the cost of alternatives to new CTs is

the assumed firm capacity of the different resource types, as discussed in Section I11(a).

20 Based on a PV:BESS ratio of . Applying a PV:BESS ratio of . under the ATB assumptions
leads to a combined capital cost of $1,947/kW (adjusted for inflation to reflect 2024 dollars).
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Q. WHAT ARE THE IMPLICATIONS OF THESE ERRONEOUS COST
ASSUMPTIONS FOR THE BASE CASE MODEL RESULTS FROM WHICH NVE
DERIVED ITS RESOURCE PORTFOLIO?

A. Taken together, these erroneous assumptions have the effect of biasing the model towards
selecting new CTs and away from selecting other options such as BESS or BESS paired with
PV. Although the costs of specific projects might differ from either the ATB or placeholder
costs, these erroneous assumptions are informing the Base Case, resulting in a suboptimal initial

portfolio and impacting all subsequent steps and results.

C. THE RENEWABLE PLAN PERFORMS BETTER THAN THE BALANCED PLAN
IN TERMS OF EMISSIONS.

Q. DOES THE RENEWABLE PLAN RESULT IN LOWER EMISSIONS THAN THE
BALANCED PLAN?

A. Yes. According to NVE’s analysis, the Renewable Plan yields a reduction in societal
costs (relative to the Balanced Plan) of approximately $3 million from conventional and toxic air
emissions and $64 million from CO2 emissions.?’

Q. HOW DOES THE RENEWABLE PLAN ACHIEVE THESE REDUCTIONS?

A The Renewable Plan, despite its name, does not include higher levels of renewable
resources (as shown in Table 1). To the contrary, it includes /ess solar than the Balanced Plan:

500 MW less of solar in 2047 and 1 GW less in 2048 and beyond. Still, the Renewable Plan

27 Volume 8, Supply Plan, pages 276 and 280 of 393.
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results in lower emissions than the Balanced Plan. The reduced emissions can largely be

explained by the reduction in gas generation, as illustrated in the figure below.

Figure 3: Difference in Gas Generation and Excess FEnergy between the Renewable and

Renewable Plan Generation - Balanced Plan Generation

(GWh)

Balanced Plans (GWh)?®
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The energy used to displace gas is not provided by increased renewable resources, as there are no

incremental renewable resources in the Renewable Plan; rather, it seems to be associated with

lower levels of “excess energy” in the system. This is likely due to the incremental BESS

additions included in the Renewable Plan starting in 2030, which can absorb “excess” renewable

energy that would otherwise be curtailed and dispatch that energy when it is needed. The BESS

28

Figure created based on information in Workpaper “2024 IRP Economic Analysis Narrative
Figures” Tab “EA-29,32.35,38 Energy Alt Plan.” (Excess Energy is reported as a negative value in the
Companies’ workpapers as it is unneeded - Volume 8- Supply Plan, Page 254 of 393. In this graph, the
reduction of excess energy corresponds to a reduction of excess/unneeded energy in the Renewable Plan.)
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additions also add flexibility to the system, which can reduce costs and inefficiences associated
with ramping up or down thermal generation that would otherwise have to respond to the
changing grid needs.

D. THE SELECTION OF THE BALANCED PLAN DOES NOT ACCOUNT FOR ALL
THE RISKS ASSOCIATED WITH NEW GAS RESOURCE ADDITIONS.

Q. DO YOU BELIEVE THE ANALYSIS PRESENTED BY NVE OF THE BALANCED
PLAN FULLY ACCOUNTS FOR THE RISKS ASSOCIATED WITH INVESTING IN
NEW GAS CAPACITY?

A. No.

Q. WHAT ARE SOME OF THE RISKS ASSOCIATED WITH INVESTING IN NEW
GAS CAPACITY THAT HAVE NOT BEEN PROPERLY ASSESSED OR PRESENTED?

A. There are three risk factors of particular concern to me that I did not find to be adequately
represented in the analysis NVE provided. They are as follows:

1. H2 feasibility and cost risk: The Companies refer to the proposed CTs as hydrogen-capable
but have presented no plan or analysis that can support the units’ operation on hydrogen.
Without a plan to operate on hydrogen, the proposed CTs introduce some risk as to the
Companies’ ability to achieve a net zero future by 2050.

2. Stranded cost risk: Investing in new fossil fuel resources carries the risk that, if additional
regulations on carbon emissions are implemented in the future, these resources could
become stranded assets.

3. Opportunity cost risk: The proposed CT units represent a substantial capital investment of

$573 million that will put significant upward pressure on customer rates in exchange for a
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system benefit that has not been properly quantified (i.e., relieving the Valmy must-run
constraint). For the same investment dollars, NVE customers might be able to capture
greater benefits through alternative investment options.
Q. REGARDING THE FIRST OF THESE RISKS (H2 FEASIBILITY AND COST),
HAVE THE COMPANIES PRESENTED ANY ANALYSIS OR DATA ABOUT THEIR
PLANS TO OPERATE THE NEW CT UNITS BURNING HYDROGEN?
A. No. While the Companies mention that the new units would be “hydrogen-capable”, they
have presented no evidence or analysis around the technical feasibility, the cost implications, and
the availability of fuel if the units were to operate on hydrogen. Specifically, in their response to
WRA 6-02, the Companies state that:
e “NV Energy does not currently have a plan to source and blend hydrogen at the Valmy
Generating Station.”
e “Since hydrogen manufacturing and supply is not available in Nevada at the scale
necessary for the operation of these units at this time, NV Energy cannot make plans or

develop costs and benefits for a hydrogen fuel supply at this time.”?°

Q. WHAT IS THE COMPANIES’ RATIONALE FOR NOT INCLUDING H2-
RELATED COSTS IN THEIR ANALYSIS?
A. The Companies imply that the conversion costs do not need to be included since “[t]he

economic analysis for the Valmy Simple Cycle Units is based on natural gas operation. The

2 See Attachment MR-3 (Companies Response to WRA 6-02).
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ability of the units to operate on hydrogen is a secondary benefit, not included in the economic
analysis.”3° However, this is contradictory to Nevada’s state goal of meeting its electricity
demand with 100% zero carbon resources by 2050. Thus, the units could become a stranded cost
well before their projected end of life (assumed to be 30 years) due to policy restrictions, or
result in significant additional costs if the Companies convert them to hydrogen. These risks are
present not only for the proposed near-term CT additions, but also for the future Combined Cycle
units the Companies’ preferred plan includes in the 2045 timeframe.

Q. HAVE THE COMPANIES EVALUATED OTHER AVAILABLE OR EMERGING
TECHNOLOGIES THAT CAN PROVIDE FIRM DISPATCHABLE CAPACITY IN LIEU
OF THE PROPOSED NEAR-TERM CT ADDITIONS OR THE FUTURE COMBINED
CYCLE UNITS?

A. No. The Companies’ portfolio analysis includes new CT and Combined Cycle (“CC”)
units with the notion that they could at some point burn hydrogen. However, the Companies’
analysis fails to consider other options that could provide firm dispatchable capacity. Thus, I am
concerned that a rush to install the Valmy CTs now presents an opportunity cost risk since these
installations would crowd out other viable technology options that could provide similar or
greater benefits without carrying the same risks discussed above. For example, while candidate
resources in the Companies’ modeling include battery storage of four-hour duration, no batteries

or energy storage assets of longer duration (i.e., long-duration energy storage, or “LDES”) were

30 See Attachment MR-3 (Companies Response to United 3-02).
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considered. Similarly, there was insufficient consideration of advanced geothermal resources,
particularly in light of Nevada’s significant geothermal potential. I discuss this in further detail in
Section V herein.

E. THE BENEFITS OF ALLEVIATING THE MUST-RUN CONSTRAINT AT VALMY

VIA NEW CTINVESTMENTS ARE SMALL COMPARED 10 THE SYSTEM-WIDE
BENEFITS OF AN ALTERNATIVE INVESMENT IN NEW BESS RESOURCEDS.

Q. DOES THE EXISTENCE OF THE MUST-RUN REQUIREMENT AT VALMY
HAVE A NEGATIVE EFFECT ON NVE’S OPERATING COSTS AND EMISSIONS?

A All else being equal, the existence of a must-run requirement like the one at Valmy is
likely to exacerbate both costs and emissions to some degree due to the fact that it forces an
older, less-efficient gas-fired steam generator to operate more frequently than it otherwise would
without the must-run constraint. Thus, any steps that could eliminate this must-run constraint,
such as NVE’s proposal to install new CTs at Valmy under its preferred portfolio, might have a
positive effect on overall costs and emissions. However, such positive benefits should not be
considered in isolation. Rather, these benefits must be compared to the benefits that could be
produced by alternative investment choices.

Q. HOW DO THE POTENTIAL BENEFITS OF ELIMINATING THE VALMY
MUST-RUN REQUIREMENT VIA NEW CT INVESTMENTS COMPARE TO THE
BENEFITS THAT COULD BE GENERATED FROM AN ALTERNATIVE
INVESTMENT, SUCH AS ADDITIONAL BESS?

A. Such a comparison can be readily accomplished by evaluating NVE’s Balanced Plan

(which includes the Valmy CTs) versus NVE’s Renewable Plan, which essentially substitutes the
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Valmy CTs for a 502 MW BESS addition in 2030. As demonstrated above in Sections Ill.a and
III.c herein, the Renewable Plan likely outperforms the Balanced Plan in terms of both cost and
emissions.

Thus, the positive effect from alleviating the must-run constraint via the Valmy CTs does
not appear to be significant enough to outweigh the positive effects of the near-term BESS
additions. In other words, there is an opportunity cost to investing in the Valmy CTs in the near-
term, when a similarly sized BESS investment can produce a greater number of system benefits.

Below is a qualitative comparison of the benefits that could be provided by each alternative:

System Benefits Provided 411 MW Valmy CT 502 MW BESS
Capacity (Resource Yes Yes

Adequacy)

10-min Operating Reserves Yes Yes

Alleviates Valmy Must-Run | Yes Not Fully Evaluated
Constraint

Reduced Curtailment No Yes

(system-wide)

Reduced Gas Generation No Yes

(system-wide)

Q. ARE THERE OTHER INVESTMENTS, BESIDES CTS, THAT COULD ALLEVIATE
THE VALMY MUST-RUN CONSTRAINT AT A LATER DATE BEYOND 2028?

A. Yes. This might include additional transmission upgrades, long-duration storage,
interruptible load demand response, or contractual arrangements with other local generation

facilities. To my knowledge, NVE has not evaluated these as potential alternatives to the Valmy
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CTs.3! Furthermore, NVE did not consider a resource combination or alternative resource plan
that included only one of the two Valmy CTs plus a solar/storage resource.?

Q. IS THERE ANY URGENCY OR INCREASED BENEFIT FROM REMOVING
THE MUST-RUN CONSTRAINT BY 2028 THAT WOULD JUSTIFY INSTALLING THE
VALMY CT INVESTMENTS BY THAT DATE?

A. No. In fact, when comparing NVE’s own analysis of the Balanced Plan (which installs
the Valmy CTs by 2028) to the Renewable Plan (which does not include the Valmy CTs), I
found that there is no meaningful reduction in the amount of gas-fired generation (i.e., MWh)
produced at Valmy until 2031. In other words, there appears to be little downside from a cost or
emissions pe