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1. Introduction

Kentuckians for the Commonwealth, Kentucky Solar Energy Society, and the Mountain
Association engaged Energy Futures Group (“EFG”) to review the East Kentucky Power
Cooperative’s (“EKPC” or “Cooperative”) 2022 Integrated Resource Plan (“IRP”). EFG is a clean
energy consulting company that performs IRP modeling and critically reviews IRPs in over a
dozen states, provinces, and territories. We’ve reviewed over 100 integrated resource plans
and similar exercises in our over 35 years of combined experience.! Our work in these
jurisdictions involves either conducting our own simulations and/or reviewing modeling
conducted using a wide variety of electric system modeling platforms.

EFG welcomes the opportunity to review, on behalf of Joint Intervenors Kentuckians for the
Commonwealth, Mountain Association, and Kentucky Solar Energy Society, EKPC’s 2022 IRP
submitted to the Kentucky Public Service Commission (“Commission”) on April 1, 2022. An IRP
is an opportunity for a utility, regulators, stakeholders, and communities to take an active part
in the future of their electric service and their energy outcomes. In the words of Lawrence
Berkeley National Laboratory (“LBNL”), “[r]esource planning processes provide a forum for
regulators, electric utilities, and electricity industry stakeholders to evaluate the economic,
environmental, and social benefits and costs of different investment options. By facilitating a
discussion on future goals, challenges and strategies, resource planning processes often play an
important role in shaping utility business decisions.”? Effective and meaningful IRPs do not
merely serve as checklists for a set of analyses; rather, they reflect thorough and thoughtful
stakeholder engagement, set forth the utility’s perspective and analytical processes, clearly
communicate the analyses that combine to make the IRP, are well documented and give a clear
decision making path for the utility.

In addition, well-done IRPs often discuss the ways in which the utility’s next IRP might change in
the future, such as how assumptions may change or further analyses the utility might conduct

! The resumes of Ms. Sommer, Mr. White, Ms. Hotaling, and Ms. Sherwood are attached to these comments as
Attachments A, B, C, and D, respectively.

2 Karhl, Fredrich, et. al. “The Future of Electricity Resource Planning”. Lawrence Berkeley National Laboratory, at 3
(Sept. 2016), https://eta-publications.lbl.gov/sites/default/files/lbnl-1006269.pdf.
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in preparation for its next IRP. EFG appreciated the opportunity to review the 2022 IRP and
participate in two rounds of discovery with EKPC staff to better understand the IRP, the
modeling, and the supporting data.

EFG submits these observations, comments, and recommendations in hopes of joining the
conversation and increasing transparency, engagement, and bringing a more robust planning
perspective to EKPC’s IRP process.

2. S ummary of Recommendations

Our recommendations are discussed in detail in the body of our report. The following presents
a high-level summary of our recommendations. EFG believes that EKPC can provide a more

robust IRP in future proceedings by consideration of the following:

Inputs and Modeling

e Review of the load forecasting methodology to address the gap in the first-year of
the forecast from the actuals. Also, to address the divergence between the historic
trend and the Cooperative’s forecast of its total energy requirement.

e Use the most recently available NYMEX curve or an approach that blends the near-
term NYMEX trend with long-term fundamentals forecast.
e Provide the coal, natural gas, capacity price, and the energy market on-peak and off-

peak price forecasts directly in the initial IRP filing in an unredacted format where
practicable.

e Use sensitivity analysis on its fuel prices to capture the market’'s movements and
provide a robust IRP that provides confidence to stakeholders and regulators.

e Increase transparency in the IRP process and allow intervening parties to have full
access to all the modeling input and output files, rather than turning over a limited
set of files.

e Utilize a collaborative approach such as the one employed by the Minnesota utilities
and DTE Electric to evaluate IRP modeling software options.

e Update the costs of solar resources to include the impacts from the Inflation
Reduction Act (“IRA”). If market data is not available, we recommend that EKPC
consider the Moderate and Conservative Capital Cost from the National Renewable
Energy Lab Annual Technology Baseline (“NREL ATB”) for new solar resources.

¢ Include battery storage resources as part of the new supply side resource options. If
market price data is not available, we recommend that EKPC model battery storage

Energy Futures Group, Inc
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resources using the most recent NREL ATB version. We also recommend that EKPC
include the impacts of the IRA, which allow standalone battery storage projects to
receive the Investment Tax Credit.

e Provide a clearer discussion of how emission costs are incorporated into the
modeling.

e Model the Forecast Pool Requirement (“FPR”) instead of the Installed Reserve
Margin (“IRM”) so that EKPC’s planning most closely aligns with PJM’s resource
adequacy requirements.

e In the evaluation of the economics of a utility’s existing resources, we recommend
that the utility have all of the costs associated with the unit, including fixed O&M
and capital expenditures, accounted for in the IRP model.

e Provide a robust economic retirement analysis of the Cooper Station units in future
IRPs.

Demand Side Management and Energy Efficiency Programs

e Eliminate LED bulbs from the residential portfolio. Allocate LED funds to a
comprehensive in-home audit program and expansion of measures under the
Button-Up Weatherization program and incentive provided under the Heat Pump
Retrofit Program.

e Promote heat pump technology that is above the minimum efficiency standard and
align it with the new federally recognized efficiency rating system. Expand rebates to
a tiered structure to encourage adoption of various heat pump technology options,
including heat pump water heaters.

e Eliminate LED bulbs as part of the online energy audit. Provide an in-home energy
audit program with direct install measures such as air and duct sealing with the
option for incentives related to insulation and heat pump technology.

e Consider offering two pathways under an in-home energy audit program to promote
the adoption of heat pump technology that will be rebated under the IRA funds to
low-to-moderate income customers.

e Expand the energy efficiency workforce, with support from IRA funding, to increase
participation for the in-home audit program and in anticipation of IRA rebates.

e Expand the residential demand response program to include opportunities for small
businesses.

Energy Futures Group, Inc
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e Actively promote the interruptible rate tariff to commercial customers and owner-
members. If interruptible rate has a continued lack of interest, it should be revised
to promote participation.

e Expand EKPC’s energy efficiency webpage to include rebate levels, eligible measures,
eligible contractors, and ways to participate in the programs. Develop streamlined
marketing materials for use by owner-members.

e Develop a stakeholder process, based on best practices, to support the development
of the DSM inputs.

e Utilize the Market Potential Study (“MPS”) to inform the development of the DSM
portfolio without the MPS dictating the portfolio. Consider equity in program
opportunities, not only with low-income members but also for commercial and
industrial members.

3. EKPC Load Forecast

The load forecast is discussed generally in Section 3.0 of the IRP. Detailed discussions of the
load research program, load forecast and methodology are contained in Technical Appendix
Volume 1 - Load Forecast (“Technical Volume 1”).

EKPC uses a “bottom-up” approach to building its demand and energy forecasts. The loads of
each owner-member are forecasted at the class level.? Residential and Small Commercial
classes are forecasted using standard econometric approaches familiar across the industry. The
Large Commercial and Industrial class is projected as a function of the real gross county product
for the relevant service territory. The Public Street and Highway Lighting class is projected as a
function of residential sales.*

The Cooperative produced its base forecast and several scenario cases by increasing and
decreasing weather assumptions, electric price assumptions, residential and small commercial
growth.” ® EKPC’s forecast of its summer peak, total energy requirements, and winter peak are

3 The load forecast was approved by the EKPC Board in December of 2020 and Rural Utilities Service (“RUS”) in
January 2021.

42022 EKPC IRP at 83. Seasonal and Public Building Sales are both small and account for a de minimis amount of
actual or forecasted load demand.

> Large commercial and industrial class was unchanged.

& Response to Joint Intervenors’ Supplemental Request 50a.
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reproduced in this report as Figure 1, Figure 2, and Figure 3, respectively. These figures also
display the Cooperative’s forecasts from the 2019 IRP for comparison.

Figure 1. EKPC Summer Peak Demand 2012 — 2036, Actuals through 2020
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Figure 2. EKPC Total Energy Requirements
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Figure 3. EKPC Winter Peak Demand 2012 - 2036, Actuals through 2020
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EFG compared the historic growth rates of the Cooperative’s seasonal peaks and total energy
requirements to the projected growth rates. Below, in Table 1, are the Compound Annual
Growth Rates (CAGR) calculated for the summer peak, winter peak, and total energy
requirements, respectively. The growth in EKPC’s seasonal demand peaks and total annual
energy requirements over the previous 10-years has been flat to declining for EKPC.

Table 1. Comparison of EKPC Actual and Projected Growth Rates

Growth Rates (Compound Annual Growth Rate)
Category Actual (2011-2021) Forecast
Summer Peak 0.26% 0.80%
Winter Peak -0.10% 0.60%
Total Energy 0.10% 1.11%

As Table 1 shows, the increase in the projected total energy requirement is higher than the
actual growth rate in the Cooperative’s energy sales over the ten-year period between 2011
and 2021. EKPC forecasts a CAGR of 1.1% in its total energy requirements as compared to a
CAGR of 0.1% in the Cooperative’s actual energy requirements. The energy requirements
forecast is a primary input that will drive resource selection in IRP modeling. As such, the
projected growth rate in the Company’s total energy requirements diverging significantly from
the historic trend may suggest the energy requirements forecast in the IRP is not reasonable. A
transparent, stakeholder-engaged IRP process could help EKPC to identify these and other
concerns before filing future IRPs with the Commission. EKPC’s load forecast was approved

Energy Futures Group, Inc
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nearly 18-months ago.’ Even without the unprecedented disruptions to the economy and
energy-use patterns due to COVID and its associated impacts, it would be difficult for a forecast
produced with such a lag to be useful for regulators, stakeholders, or engaged community
members. It does appear that EKPC’s forecasts are adjusting downward. However, reviewing
the first-year jump in EKPC'’s load forecast would be helpful.

The forecasted growth rates in energy requirements should be explained by EKPC. No
explanation was provided by EKPC that would indicate the change is related to methodological
changes or exogenous factors.? Certain refinements to consider may be shortening the load and
weather history used to estimate the models. Additionally, given the structural reality of the
Cooperative’s load forecast for this IRP, it may provide additional value to regulators and
stakeholders if EKPC used a more updated load forecast even as a sensitivity in future IRP
filings.

3.1 Capacity Needs and PJM Load Obligation

EKPC states that it does not have a capacity need, and in fact has the capacity needed to meet
its summer peak.

EKPC has sufficient capacity resources to meet its forecasted summer load peaks through
the IRP study period. It expects to utilize Power Purchase Agreements (“PPAs”) to cover the
future winter period needs for a hedge against energy price exposure and solar PPAs to
meet its sustainability goals on an economic basis. °

72022 IRP, Technical Appendix Vol. 1 at 1.
8 Response to loint Intervenors’ Initial Request 7a-c.

92022 EKPC IRP at 8.
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Figure 4. PJM Forecast of EKPC Zone Summer Coincident Peak and Winter Peak*’

PIM Reserve Requirements Forecast - EKPC Zone (2022)

3000

1500

MW

2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

e P] M Winter Peak Forecast s PIM Sumimer Peak Forecast

Further, as a member of PJM, EKPC is positioned beneficially. The utility can meet its summer
peak with its own resources and procure excess energy from PJM’s markets during the winter.
For comparison, EKPC projects it will have approximately 3,600 MW of generating capacity
through 2036, without the anticipated 395 MW of capacity additions. PJM projects that EKPC'’s
zonal load obligation will peak at approximately 2,200 MW in 2036Figure 4 above, graphs PIM’s
expectation of the seasonal peak demands in the EKPC zone.

We further note that EKPC’s next IRP would benefit from more forthright explanation of how
their forecasting method necessarily differs from that of PIM, and to what effect. PJIM’s
forecast in the EKPC zone and EKPC’s own forecast do differ, and EKPC did analyze that
difference. According to EKPC, there are several reasons why the PJM load forecast and its
internal load forecast are not directly comparable to each other. But those differences and
EKPC’s analysis are not clear on the face of the IRP and needed to be drawn out through
independent investigation and information requests. EKPC provided an explanation of the
difference between its forecast and PJM’s. However, this is a missed opportunity for

10pJM, 2022 PJM Load Forecast Report, thls. B-1. B-2 (Jan. 2022), https://www.pjm.com/-/media/library/reports-
notices/load-forecast/2022-load-report.ashx.
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transparency and engagement in the process. Additionally, the PJM forecast would provide
regulators and stakeholders an independent and public resource against which to compare
EKPC’s projections. Last, as a member of PJM, a discrepancy between the grid operator and
utility in expected load growth should be resolved.

The PJM and EKPC forecasts are not the same series. EKPC’s forecast is developed
according to its work plan and the requirements of Rural Utilities Service (“RUS”).
Economic assumptions are based on owner-member share of county-level
projections. Appliance saturations are based on an end-use survey as required by
RUS. The EKPC forecast also incorporates known changes to industrial Customers.
These assumptions may not be the same as the PIM load forecast. Additionally,
the resulting forecasts are different. A graph of historical net total energy
requirements along with the EKPC and PJM load forecast are included below. The
PIM forecast is below historical actual indicating that it is not comparable to the
EKPC total energy requirement forecast.

The PIM forecast is for the load tied directly to the EKPC transmission system. It
includes some load for LG&E/KU which is served from the EKPC system, and it
does not include the EKPC load that is served from the LG&E/KU transmission
system. The two forecasts are not directly comparable without significant
modifications to the PJM forecast.?!

In future IRPs, EKPC should include a detailed discussion of how to reconcile these two
forecasts. EKPC should distinguish its load obligation as a PJM member from any other loads it
serves. EKPC should also distinguish capacity cleared against its load obligation from any excess
capacity sold into the capacity market.

For example, the load obligation and capacity position values in Table 2 below are much higher
than PJM'’s forecast of the summer coincident peak zonal obligation for the EKPC zone
displayed in Figure 5.

Table 2. EKPC Reported Load Obligation v PIM Zonal Forecast

EKPC Capacity Position (MW)
Delivery Year Load UCAP PJM Forecast
Obligation EKPC Zone
Summer Peak

2020/2021 2605 2810

11 Response to Joint Intervenors’ Supplemental Request 37.
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2021/2022 2705 2846
2022/2023 2791 2853 2030

4. Commodity Forecasts

In addition to the load forecast, the commodities assumptions, primarily fuel and energy
market prices, are foundational to accurately forecasting costs of the considered supply-side
resource options. Each unit’s costs for fuel and variable operations and maintenance, as well as
the energy price against which those units are dispatched, are major factors for dispatching the
Cooperative’s resources in modeling and in actual operations. EKPC acknowledges that current
commodity prices have diverged significantly from those used in its IRP but believes the long-
term trends will turn back towards its earlier price assumptions.?? EFG works on IRPs across
many jurisdictions and understands that even best-in-class IRPs are snapshots in time, built
upon the best information available at the time. However, EFG makes some observations about
the commodities forecasts used in EKPC’s 2022 IRP.

Figure 5, below, shows the Cooperative’s existing generation fleet by fuel type. As the chart
shows, the existing fleet is primarily coal-fired generation from John Sherman Cooper Station
(“Cooper Station”) and the Hugh L. Spurlock Station (“Spurlock Station”) units.'® These units
have a combined capacity of 1,687 MW.* The primary fuel type for the rest of the existing
generation fleet is natural gas.

122022 EKPC IRP at 56.
13 Spurlock Station consists of four units, Spurlock 1, 2, and 4, as well as a third unit — Gilbert.

142022 EKPC IRP at 100.
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Figure 5. EKPC Current Generation Fleet by Fuel Type®®

Existing EKPC Fuel Mix- 2990 MW

» Coal = Natural Gas = Hydro = Renewable

4.1 Coal and Natural Gas

Under EKPC’s final plan, its generation portfolio is, and will remain, heavily coal-based for the
foreseeable future. Of the approximately 3,000 MW of owned and contracted generation,
approximately 55% is coal-fired generation. The Cooperative also forecasts coal generation to
be at least 70% of its self-generation through 2036.1°

EKPC provided its coal price forecast in a graph, reproduced as Figure 6 below, for its delivered
coal contract price forecast. The chart presents a relatively flat growth rate for the price of
delivered coal to both of its units. The price of delivered coal for the Cooper Station and
Spurlock Station Units diverge significantly. This may be because, according to S&P Global,

152022 EKPC IRP at 100-03.
16 2022 EKPC IRP, Corrected Table 8-10.
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Spurlock Station can receive coal by barge on the Ohio River.” Whereas Cooper Station is
supplied by truck.® 1°

Figure 6. EKPC Forecast of Coal Prices

Coal - EKPC Contract 2022-2024, ACES
Forward 2025-2036 ($/mmBTU)
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Spot market coal prices have increased significantly since EKPC made its projection of future
contract prices, and EKPC’s forecast of delivered coal prices is unrepresentative of recently
executed contracts executed.?®

In EKPC’s response to Attorney General’s Supplemental Request 48, the Cooperative indicated
that:

With spot coal in limited supply and high domestic and international demand, a

coal supply agreement may need to be fully executed within hours, or the coal is
at risk of being sold to another party. This immediate need for spot coal has led

EKPC to utilize more Emergency Spot Purchases and Test Spot Purchases to

17 Tyler Godwin, East Kentucky Power Co-op buys 270,000 st of coal for Spurlock plant: filing, S&P Global (June 4,
2019), https://www spglobal.com/commodityinsights/en/market-insights/latest-news/coal/060419-east-kentucky-
power-co-op-buys-270000-st-of-coal-for-spurlock-plant-filing.

18 Archives, Students Visit Sherman Cooper Power Plant KPCS News (Jan. 4, 2013), https://kcps.news/district-
news/students-visit-sherman-cooper-power-plant.

19 This is also confirmed by review of EKPC’s recent coal contracts and contract changes, KY PSC, Fuel Contracts
(last visited Oct. 11, 2022), https://psc.ky.gov/WebNet/FuelContracts/ (“KYPSC Fuel Contracts Site”).

20 The commodities forecasts considered in the 2022 EKPC IRP were developed in the fall of 2021.
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secure that coal supply in an effort to match the increased coal burn or simply to
maintain physical coal inventory within the target levels.

EKPC went on to state regarding long-term coal contracts:

EKPC is attempting to secure longer-term coal contracts. Contrary to the
objectives of most utilities, for the last several years coal suppliers have been
resistant to agree to a coal supply agreement for more than three years.
Currently, any coal supply agreement with a term longer than three years is
contingent on a market price reopener during the third delivery year to establish
the coal price for the new term.

Coal market pricing data are less readily available than data in other commodity fuel markets.
Thus, transparency in the Cooperative’s coal price forecast assumptions and the development
of that forecast is essential to an informative IRP process. For example, only Spurlock Station’s
coal contracts were provided through discovery.?! In future IRPs, EKPC should provide its coal
contracts for Cooper Station as well. In addition, EKPC should explain how it developed its
forecast of these prices and provide the data in an accessible and disaggregated format for
stakeholders to evaluate.

Natural Gas Prices

Natural gas prices forecast in EKPC’s IRP, and reproduced below as Figure 7, are also
concerning. Likely due to the vintage of the forecast, EKPC is projecting the NYMEX Henry Hub
price to drop dramatically below current market levels and forward projections. September
2022 is in the forecast period for the natural gas price assumptions in 2022 IRP. EKPC projected
natural gas prices to be approximately $4/MMBtu at this time. Henry Hub is currently trading at
nearly $7/MMBtu, an increase of 75% over the Cooperative’s modeled assumption. Although
trading is thin, the NYMEX forward curve is consistently above $4/MMBtu and near $5/MMBtu
through 2024.%? The NYMEX forward curve is readily available, and in future IRPs, we
recommend that EKPC use the most recently available NYMEX curve or an approach that blends
the near-term NYMEX trend with long-term fundamentals forecast.

21 Response to Joint Intervenors’ Initial Request 96.

22 Henry Hub Natural Gas Futures — Quotes, CME Group (last updated Oct. 11, 2022),
https://www.cmegroup.com/markets/energy/natural-gas/natural-gas.quotes.html.
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Figure 7. EKPC Natural Gas Forecast vs Current NYMEX Curve
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4.2 Energy Market Price

Figure 8. EKPC Forecast of Energy Market Prices
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EKPC’s energy market price forecast, reproduced above as Figure 8, is also low as compared to
observed market prices. For example, the year-over-year average PJM AEP-Dayton Hub
Locational Marginal Price (LMP) was $63.37/MWh from September 1, 2021, to September 1,
2022. Thus far for 2022, the year-to-date average PJIM AEP-Dayton Hub LMP has been
$71.24/MWh. The current average of PJM AEP Dayton Hub LMPs for September 2022 is

$82.28/MWh.? This is far above the forecasted energy market prices for both the forecasted
contract prices.

4.3 Capacity Market Price

With respect to EKPC’s capacity price forecast, we note two paramount concerns: first, this
commonly public information has been redacted from public view, and second, EKPC's
forecasted capacity prices significantly depart from credibly sourced third-party forecasts.

EKPC’s capacity price forecast was marked as confidential, but this information is routinely
published as part of IRPs in public forums.?* |

23 Energy Markets, PIM (Accessed September 27, 2022), https://pjm.com/markets-and-operations/energy.

24 See e.g., Dominion Energy Virginia, 2021 IRP Update to the 2020 Integrated Resource Plan (filed Sept. 1, 2021),
https://www.dominionenergy.com/-/media/pdfs/global/company/2021-de-integrated-resource-plan.pdf_Indiana
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| fThe capacity price forecast will typically be used to

compare new resources against market purchases. A capacity forecast that overestimates the
cost of future capacity in the market would tend to overvalue existing resources that can clear

the capacity market and receive the capacity revenues in the capacity expansion modeling.

PJM capacity market prices are the result of an administrative process and are difficult to
project using traditional fundamentals forecasting methodologies. However, S&P Global’s PJM
capacity price forecast reproduced below provides a useful data point for comparison against

the capacity price forecast EKPC used in its IRP modeling.

The above challenges to capauty market prlce forecastlng a5|de EI(PC’s capamty price forecast
NTI/ ENDC JENTIAL]] than S&P’s PIM

is on average almost |

capacity price forecast in Flgure 9 below.

Figure 9. S&P Global PJM Capacity Price®
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Michigan Power Company 2021 Integrated Resource Planning Report (Jan. 31, 2021),
https://www.in.gov/iurc/files/IndMich_2021-IRP-Report_01312022.pdf; Indianapolis Power and Light 2019 IRP
(Dec. 16, 2019), https://www.in.gov/iurc/files/2019-1PL-IRP-Public-Volume-1 121619.pdf; and the Appalachian
Power Company 2022 IRP (May 1, 2022), https://rga.lis.virginia.gov/Published/2022/RD206/PDF.

25 Katherine McCaffrey, PIM capacity prices projected to drop due to auction parameter, market updates, S&P
Global (May 10, 2022), https://www.spglobal.com/marketintelligence/en/news-insights/research/pjm-capacity-
prices-projected-to-drop-due-to-auction-parameter-market-updates.
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Fuel and market price forecasts are essential building blocks to an IRP and inputs to its
modeling. Having access to this information is important for stakeholders and intervenors to
evaluate the IRP. We recommend, in a format like the examples provided in this report, EKPC
provide the coal, natural gas, capacity price, and the energy market on-peak and off-peak price
forecasts directly in the initial IRP filing in an unredacted format where practicable.

To recap EFG’s observations: EKPC’s coal price forecasts are opaque and should be better
described in its IRP. Regarding forward natural gas prices, it is unclear why EKPC limited itself to
using the NYMEX forward curve from last fall for natural gas prices. This information is readily
available, updated frequently, and public. Given the known volatility in natural gas prices, a
more recent NYMEX forward curve would have been available when performing the IRP
modeling. It is also unclear to us why the capacity market price forecast is confidential or why it
should be markedly [[BEGIN CONFIDENTIAL| 'END CONFIDENTIAL]] than S&P Global’s
forecast.

The value of an IRP and its modeling is a function of its input assumptions as well as the choices
of the modeling team, and constraints placed on the model solution. The timeliness of EKPC’s
forecasts themselves limit the value of this IRP to evaluate the best path forward for the utility.
For example, solar resources are more than likely undervalued in an analysis with below market
energy prices. This is without consideration of the provisions of the new Inflation Reduction
Act.

EKPC’s scenario analysis did not appear to include any commodity price sensitivities.
Commodity price sensitivities would be one way to account for changes in the market that
maintain value for the IRP even though situations change. As the IRP commodity price
environment stands, the environment evaluated is not the environment in which EKPC will face
resource decisions for the foreseeable future.

We recommend in future IRPs that EKPC present sensitivities directly to its fuel prices in
addition to using the most recent commeodity price forecasts available at the time of its model
runs. As the load forecast is part of the RUS process, and necessarily developed some time
before the IRP modeling, ensuring the near-term commaodity regime reflects the near-term
environment is important. Additionally, EKPC should, at a minimum, run sensitivities assuming a
high- and low- band for its commodity price forecasts to maintain the IRP as a robust planning
document even in volatile environments such as the one we are experiencing now.
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5. Cooper Station

Cooper Station is located near Somerset on Lake Cumberland. The station has one 116 MW unit
that began operating on February 9, 1965, and one 225 MW unit that began operating
commercially on October 28, 1969.%¢

Considering the age of this unit, the economics of coal units generally in PJM?’, and the current
state of the coal supply market?® it is reasonable to consider the economic retirement or
deactivation of thermal units in IRP planning. Yet, EKPC’s IRP does not evaluate economically
optimal retirement dates for its Cooper Station units or any other supply-side generation units.
When asked, EKPC offered the following explanation for not considering the retirement of any
of its units:?°

EKPC has not assumed a retirement date on any of its units other than for
calculating the depreciable life of the assets as included in the latest depreciation
study filed with the Commission. It is beneficial to EKPC’s owner-members and
end-use retail members if a unit is able to serve until it is fully depreciated. In
recent cases, some expert witnesses have suggested that the depreciable life of
generation units should be extended. Unless the unit can stay in operation until it
is fully depreciated, owners-members and end-use retail members must pay the
sunk costs of the retired generation in addition to the cost of replacement
capacity.

There are several problems with EKPC’s position. First, this refusal to consider a different course
of action, i.e., retiring the unit, is a classic example of the sunk cost fallacy.?° That is, a
continued commitment to a behavior or endeavor merely because prior resources have been
invested. Sunk costs must be recovered regardless of whether the station continues to operate

62022 EKPC IRP at 97.

27 Naureen S. Malik & Will Wade, US Coal Plants’ Fate Hinges on June Power-Price Auction, Bloomberg (June 17,
2022), https://www.bloomberg.com/news/articles/2022-06-17/us-coal-plants-could-consider-closing-when-pjm-
grid-auction-results-come-out.

28 Ethan Howland, Coal plant owners seek to shut 3.2 GW in PIM in face of economic, regulatory and market
pressures, Utility Dive (March 22, 2022}, https://www.utilitydive.com/news/coal-plant-owners-seek-to-retire-
power-in-pjm/620781/; Energy Ventures Analysis, Inc., US Coal Markets and the Current Coal Supply Shortage, PIM
(July 2022), https://www.pjm.com/-/media/committees-groups/committees/oc/2022/20220714/item-08-—-us-
coal-markets-and-the-current-coal-supply-shortage.ashx_

29 Response to Joint Intervenors’ Initial Request 38.

30 Sunk Cost Fallacy, Behavioral Economics (last visited Oct. 11, 2022),
https://www.behavioraleconomics.com/resources/mini-encyclopedia-of-be/sunk-cost-fallacy/.
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or not, but EKPC can still evaluate its going forward costs against alternative resources. EKPC
states that it performed no analysis of the retirement of Cooper Station, and as such it was not
possible through the evaluation of the IRP to determine if the cost of replacement capacity
would be economic in comparison to continuing to run Cooper Station. Meaning, EKPC’s IRP
does nothing to assess whether continuing to operate both Cooper Station units is likely to be
economically beneficial for its member-owners. The fact that a portion of the plant balance still
needs to be depreciated does not establish that retaining each of the Cooper Station is the
lowest-cost resource option for EKPC’s member-owners.

Additionally, EKPC has carbon reduction goals: a 35% reduction by 2035 and a 70% reduction by
2050. The Cooperative states that it intends to accomplish these goals by, among other things,
minimal hours of operation at Cooper Station through 2035, and ultimately the retirement of
both Cooper Station and Spurlock Station in 2050.3! EKPC did not submit any analysis of the
retirement of either unit based on its current assumed retirement date because it was assumed
to be out of the scope of the IRP, however EKPC did not explain why it did not evaluate earlier
retirement of these units.??

We recommend EKPC produce retirement analyses in future IRPs of the Cooper Station units, as
well as the Spurlock Station units to ensure that it is meeting the goal of developing least cost
and least risk plans. Those analyses must include all going forward costs of operating those
units including capital investment related to ongoing operations such as the capital projects
given in response to AG Initial Request 31 as well as any potential environmental upgrades, e.g.
an SCR unit at Cooper Unit 1.

Accordmg to the analyses that EKPC did perform as part of this IRP, Cooper Station has a

[[BEQ DE : _ NF| '_',“]]economlc outlook. Across the
planning perlod Cooper Station’s forecasted capaaty factor is [[BI -
ID CONFIDENTIAL]]. In fact, by EKPC’s own analysis,

Cooper Station [[BE!

CONFIDENTIAL]]. Figure 10, taken from operational and cost data provided by EKPC through
2031, indicates that continued operation of Cooper Station will [["‘ IALJ-
END CGEFIEE_NTWAL]] even without accounting for fixed
0&M and capital investments. This outiook accepts EKPC’s analysis at face value, treating all
assumptions as correct, [[BEGIDI CONFI I)?‘J.l

[END C@ﬁF{DENT‘IAL]] as well as the pre\nously discussed commodity and load forecast

assumptions. But unfortunately, [[EEﬁiN CONFIDENTIA _

31 Response to Joint Intervenors’ Initial Request 90c.

21d.
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'[END CONFIDENTIAL]] from continued operation in the energy market on an
economic basis.33

[[BEGIN CONFIDENTIAL

Figure 10. Cooper Station Net Energy Revenue

END CONFIDENTIAL]]

Based on EKPC’s responses to discovery, it is our understanding that the net book value plant
balance for the Cooper Station is approximately $139 million dollars,** and EKPC intends to
continue operating the unit until fully depreciated under the currently approved schedule.
While the remaining cost of Cooper Station will be recovered from customers even if the plant
is retired, [[BEGIN CONFIDENTIAL |G £1V0 CONFIDENTIAL]] £FG estimated
from the data provided by EKPC would also be recovered from EKPC’s customers. These are all
material reasons to evaluate continued operation of Cooper Station, in particular. Additionally,
as Figure 11 shows, the annual average capacity factor at Cooper Station has been declining
since 2012. The average annual capacity factor for 2022 to date is 17.7%.%>

BTo achieve positive net revenues for 2022, Cooper Station would have to operate a capacity factor of [[BEGIN
CBNHUENTN_H@D:CQNHDENHAL}] To date for 2022, Cooper Station has operated at an average capacity
factor of 17.7%.

3 Response to Nucor's Supplemental Request 1.

35 Response to Sierra Club Initial Request 12.
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[[BEGIN CONFIDENTIAL]

Figure 11. Cooper Station Historic Capacity Factor®®

END CONFIDENTIAL]]

In its Response to Joint Intervenors’ Initial Request 30, however, EKPC projected Cooper
Station’s annual average capacity factor for 2022 to be [[BEGIN CONFIDENTIAL

|END CONFIDENTIAL]] through 2031. The expected annual average
capacity factor at Cooper Station is projected to [[BEGIN CONFIDENTIAL]

ﬂENDCON‘FIDENTIAL_‘]] which suggests that considering the retirement of this
unit would be reasonable and prudent in the IRP process.

Further, EFG used the data in EKPC's Response to Joint Intervenor Initial Request 30 to project
the estimated annual energy market revenues for Cooper Station. The results suggested that
Cooper Station [[BEGIN CONFIDENTIAL]

- [END CONFIDENTIAL]]. That alone should be cause for further evaluation.

Although EKPC stated in its response to Joint Intervenor Initial Request 30 that it did not track
capacity revenues at the unit level, this review of Cooper Station’s operations highlights a
potential importance of capacity price forecast assumptions in IRP modeling. For example, a
capacity price forecast that is [[B.EGIN.-CONF’I-DENT?A‘_ END CONFIDENTIAL]] other
market outlooks could bias the economics of a particular unit against units that may not have
the same capacity accreditation such as solar or battery storage. An inflated capacity forecast

% Response to Joint Intervenors’ Initial Request 30.
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could also overprice replacement capacity procured from the market. However, EKPC
performed no analysis of the costs of continued operation of Cooper Station against purchased
capacity from the PJM market:

No, EKPC has not evaluated the retirement costs of any of its thermal units. Given
that none of its thermal units have been fully depreciated, any retirement in the
short-term would result in ratepayers being forced to incur stranded investment
costs in addition to the costs of investments of new generation.3’

The impact to the revenues and costs of Cooper Station are difficult to quantify. Energy market
prices are high, but fuel costs have also increased substantially. This is an example of where
EKPC could have performed sensitives on commodity prices in anticipation of some of these
concerns. Additionally, EKPC did not provide costs for Cooper Station’s coal contracts, and the
cost of coal delivered to Cooper Station is significantly higher than coal delivered to Spurlock
Station (see 4.1 Coal and Natural Gas).

EKPC states a driver in the decision not to analyze the retirement of Cooper Station is that it is
needed for voltage support in the region:

Cooper station provides key voltage support in the transmission area throughout
Southern Kentucky. The current transmission system is not configured to support
the peak load periods in that region without the generation injections at Cooper
Station.8

In a future retirement study, EKPC should also explore the possibility of using the newly
established Energy Infrastructure Reinvestment3® (“EIR”) program to finance stranded costs at
potentially lower debt rates and help alleviate rate impacts to customers.

Notably, EKPC has not explored multiple non-wire options including battery storage and
conversion of one or more units to a synchronous condenser to address this problem. EKPC,
however, states that it is currently performing an analysis though it is limited to “transmission
infrastructure options to bolster voltage support in the area.”*°

37 Response to Joint Intervenors’ Supplemental Request 55.
38 Response to Joint Intervenors’ Supplemental Request 21.

39 U.S. DOE, Inflation Reduction Act of 2022 (last visited Oct. 11, 2022), https://www.energy.gov/lpo/inflation-
reduction-act-2022.

40 Response to Joint Intervenors’ Supplemental Request 22f.
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We recommend that EKPC provide a robust economic retirement analysis of the Cooper Station
units in future IRPs. A power flow study to evaluate operability considerations for unit
retirement is a good complement to this analysis but it must be robust and consider all feasible
mitigations, both generator and transmission related, as well as “right-size” those mitigations to
the problem created by the retirement.

A robust economic analysis of the continued operation of Cooper Station would include, but
not be limited to, evaluating the cost of continued operations at Cooper Station against the
replacement of Cooper Station’s capacity and the most cost-effective mitigations to voltage
concerns such as conversion to synchronous condensers, on-site renewables, battery storage,
and so on. The need to maintain voltage support in the area may be a justification to not retire
Cooper Station, but that should not preclude EKPC from studying and analyzing the retirement
of Cooper Station in future IRPs.

6. Capacity Expansion and Production Cost Modeling

Capacity expansion and production cost modeling are typically used by electric utilities in
developing an IRP. Capacity expansion modeling involves utilizing an optimization engine to
minimize system costs given the estimated costs of new and existing resources including a
simplified*! projection of unit commitment and dispatch.*?> When the model is choosing the
least cost portfolio, it will seek to minimize the cost of a plan that meets peak load plus the
planning reserve margin and any additional constraints that may be added to the model.

For the production cost modeling, a portfolio of existing and new resources is fixed. The
portfolio is dispatched on an 8,760 hour per year, chronological basis in each year of the
planning period. Typically, the results from the production cost modeling are then combined
with the capital and other fixed costs in the capacity expansion modeling to develop the total

costs of the portfolios evaluated.

For this IRP, it appears that EKPC did perform capacity expansion and production cost modeling
using a model named RTSim. However, the narrative of the IRP contained limited information
and discussion about how the RTSim model was used, it does not appear the capital costs
factored into total system cost/profits, and there were several sections in the IRP that were not

# In order for the model to reach a solution the “problem size” has to be manageable, a common way to limit
problem size is to simulate only a handful of hours, such as two “typical” days per month in the capacity expansion
step.

*2 The model can also optimize for any external market interactions.
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clear about which steps were taken using RTSim and which were external to the model. It was
also unclear how stochastic variables were incorporated into the IRP. Our critiques of EKPC’s
modeling approach as well as the lack of transparency related to EKPC’s modeling is discussed
in more detail in the following sections.

6.1 Unclear Modeling Methodology

The IRP narrative leaves the impression that EKPC used RTSim to perform both capacity
expansion and production cost modeling. EKPC seems to indicate that RTSim’s Resource
Optimizer was utilized to perform capacity expansion modeling. In the IRP narrative, EKPC said:

RTSim’s Resource Optimizer was used to perform the optimization of the resource
plan. The Resource Optimizer automatically sets up and runs the RTSim
production cost model to perform simulations of a large number of potential
resource plans to determine the optimum plan. Because the basic RTSim model is
used by the Resource Optimizer model, the Resource Optimizer uses the same
data and detailed analysis that is used in the production cost model simulation,
except that future units are set as resource alternatives. Any future resources to
be considered by the Resource Optimizer are set up with several potential future
commercial operation dates.*

But intervenors were not provided with any supporting capacity expansion files from EKPC.
The Joint Intervenors requested®* that EKPC provide all of the RTSim input and output files that
were used in the production of the IRP. However, the input files were limited to load, market
prices, and fuel prices. In addition, the single output file provided in response to this Request
seemed to be from a production cost modeling run. After reviewing what EKPC provided in
response to this Request, we did not see any indication of capacity expansion input or output
files from RTSim.

432022 EKPCIRP at 162.

44 Joint Intervenors’ Initial Request 40.
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EKPC also indicated that plans were simulated with 5 iterations,*> where each iteration varies
loads, fuel and market prices, and forced outages.*® The response to Joint Intervenor’s Initial
Request 22 similarly states, “The RTSim Resource Optimizer will create a unique set of
resources and perform a production cost simulation for the particular configuration. This
process is repeated over the 2500 runs, with 5 iterations of the production cost model to seek
out the least cost plan.”

However, at page 162 of the IRP, EKPC states “Actual and forecasted market prices, natural gas
prices, coal prices, and emission costs are correlated to the load data used in the simulation.
Five hundred (500) iterations are used in the model simulations.” It’s not possible to verify
whether EKPC performed 500 or 5 iterations on each expansion plan because the full set of
modeling files were not provided to Joint Intervenors. However, the single output file that was
provided*’ contains some data suggesting that 500 iterations were conducted, not 5. This is the
explanation that makes the most sense to us. It would be computationally challenging to
produce 2,500 unique expansion plans, but it would be much more likely and also more in line
with the data that EKPC says it varied, that RTSim was used to conduct 500 unique production
costing runs on each expansion plan. That is, each unique plan (and it is not clear if there are 5
or 10 of them) dispatched 500 times under different load and commodity pricing assumptions.
Intervening parties were only provided with a limited set of input files for these dispatch
outcomes/iterations covering fuel, market prices, and load but not forced outages. However,
even for those variables with information provided, it was not clear whether these files covered
all of the outcomes modeled for each iteration.

The 500 iterations were conducted using Monte Carlo simulations that EKPC says tested several
input variables:

The RTSim model uses a Monte Carlo simulation to capture the statistical
variations of unit forced outages and deratings, load uncertainty, market price
uncertainty, and fuel price uncertainty. Monte Carlo simulation requires repeated

% In response to Joint Intervenors’ Initial Request 22, EKPC said that “The RTSim Resource Optimizer will create a
unique set of resources and perform a production cost simulation for the particular configuration. This process is
repeated over the 2500 runs, with 5 iterations of the production cost model to seek out the least cost plan.”

462022 EKPCIRP at 167.

47 Response to Joint Intervenors’ Initial Request 40.
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simulations (iterations) of the time period analyzed to simulate system operation
under different outcomes of unit forced outages and deratings, load uncertainty,
market price uncertainty, and fuel price uncertainty. The production cost model is
simulating the actual operation of the power system in supplying the projected
customer loads using a statistical range of inputs.*®

With regard to the load uncertainty, the IRP narrative indicates that a statistical load
methodology was used for the modeling in RTSim:

For this study, the model used the statistical load methodology. There is one set
of load data in the model, which was created from the EKPC Load Forecast.
Around this forecasted load, a range of distributions created four additional
loads to define the high and low range of the potential loads to be examined. The
model draws load data a few days at a time from the different forecasts (to
represent weather patterns) to assemble the hourly loads to be simulated. Each
iteration of the model draws a new load forecast to simulate. Actual and
forecasted market prices, natural gas prices, coal prices, and emission costs are
correlated to the load data used in the simulation. Five hundred (500) iterations
are used in the model simulations.*®

It appears, though it is not clear, that EKPC employed this “statistical load” methodology in
what were effectively production cost runs. In response to Joint Intervenor’s Supplemental
Request 42, EKPC said “The RTSim model provides stochastic and deterministic methodologies.
Stochastic varies the load, while deterministic does not.”>°

6.1.1 Incomplete Modeling Files

In the output file that EKPC provided in response to Joint Intervenors’ Initial Request 40, the
information contained within the file indicated that the monthly load is the same across all 500
iterations contained within the file. Based on the review of this output file, we cannot see how
the load was varied according to the statistical load methodology outlined in the IRP. It is
important for intervening parties to be able to review the modeling methodologies utilized by

482022 EKPCIRP at 162.
i,

*0 EKPC Response to Joint Intervenors’ Supplemental Request 42.
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utilities for the development of the IRP. Not providing a clear description of modeling
methodologies and limiting stakeholders’ ability to review this information reduces
transparency and replicability, effectively preventing peer re6.1.1 Incomplete Modeling Files

In instances when a utility has not clearly articulated the modeling methodology utilized for the
IRP, we are usually able to discern each step in their analysis through detailed independent
review of modeling files. This was largely the case, for example, in LG&E/KU’s most-recent IRP,
where LG&E/KU both provided their modeling files (amounting to several hundred or more
discrete files) and informally conferred with the EFG team to ensure the information provided
was clear and complete. EFG was afforded the opportunity to ask members of the LG&E/KU
team questions on the modeling steps undertaken by LG&E/KU. This type of exchange was
extremely helpful for us to facilitate our understanding of the modeling methodology — it
allowed us to glean that fact that LG&E/KU had optimized capacity additions only to a single
year — and helped to address questions we had about the process used by LG&E/KU. We find
exchanges like this to be invaluable for enhancing transparency and facilitating the exchange of
information between the utility and stakeholders.

Request 40 from the Joint Intervenors’ Initial Request asked EKPC for “the RTSim input and
output files used in the production of this IRP.” In response to this request, EKPC provided a set
of limited inputs, which included fuel, market price, and load values. EKPC also provided a single
modeling output file, a spreadsheet in the .xslx format (Microsoft Excel). After reviewing these
files, it was apparent that input and output files were missing. For example, other modeling
inputs that should have been provided with this response include the reserve margin
constraint, the cost of the new supply side resources offered to the model, any constraints
applied to the selection of new resources, operating parameters for existing resources, costs of
existing resources, emission constraints, and emission costs, etc. One of the most important
inputs for the capacity expansion optimization is the reserve margin constraint. Based on the
IRP narrative, it seems as if the RTSim model does not model a specified reserve margin, but
instead sees a “minimum and maximum amount of capacity to be added by the model” and
that corresponds to a specified reserve margin.”! This is an example of an important input that
intervenors should have access to since it heavily influences the capacity expansion modeling
results.

12022 EKPC IRP at 166.
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The costs of new supply side resources are another important modeling input missing from the
files EKPC produced in response to Joint Intervenors’ information request. In the IRP, EKPC
provided information on the capital costs considered for new resources, but then indicated that
within RTSim the annualized fixed costs for capital are included.®? Intervening parties did not
receive access to the annualized fixed costs that were modeled for new supply side resources.
There are several important inputs that flow into the development of the annualized fixed
costs, which include the capital cost, the book life of the resource, and the capital recovery
factor.

Further, EKPC provides no meaningful information about the costs of these plans in its IRP. It
provided limited “system profit” information in response to Staff's Initial Request 27c.
However, it is not clear whether this information actually includes capital costs both for new
and existing units or whether it is merely a comparison of revenue to generators less payments

by load for energy and the variable costs of operating those generators.

Staff submitted Initial Request 27 to EKPC which asked for EKPC to “Provide an outline of the
input constraints used in the Resource Optimizer to obtain the five cases and final plan in the
Tables 8-4 and 8-5.” In response to Staff, EKPC did not provide any information about the input
constraints. Instead, EKPC said:

The RTSim Resource Optimizer utilizes an expected load requirement range over
the study period. This guides in the creation of the unique resource additions to
meet the requirement in each of the runs. The system creates a selection of
resources and performs several iterations of the RTSim production cost model to
arrive at the least cost configurations.>?

The constraints Staff asked after are critical, and Joint Intervenors’ attempted to draw out this
information as well through Supplemental Request 44a. Taking a different approach, that
request asked EKPC to explain how an external reviewer could “review the model constraints
that were used, e.g., reserve margin requirements, new build constraints, etc.” Again, EKPC did
not directly answer the question asked, and instead pivoted to say that “[t]hese inputs are not

direct drivers for the constraints referenced.” Through Joint Intervenors’ counsel, we sought

322022 EKPC IRP at 162-63.

*3 Response to Staff's Supplemental Request 27.
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clarification of this response, and others, but EKPC declined to discuss, correct, or supplement
its earlier responses.

In order to review the modeling that a utility performs for the IRP, it is imperative that
intervening parties have access to all of the modeling input and output files, as well as
transparency around constraints used in the model. We recommend that EKPC foster increased
transparency in the IRP process and allow intervening parties to have full access to all of the
modeling input and output files, rather than turning over a limited set of files.

6.1.2 Inability to Replicate Runs for Intervening Parties and Lack of User Manual

As discussed in the above section, EKPC provided intervenors with a limited set of modeling
input and output files. Not allowing intervenors to have access to all the modeling input and
output files makes it challenging for intervenors to understand the modeling that EKPC
conducted and reduces transparency for all parties. Neither did EKPC provide intervenors with
access to the RTSim model manual. In response to Joint Intervenors’ Initial Request 41, EKPC
stated that “RTSim is a proprietary product of Simtec, Inc., and as such, EKPC is not at liberty to
share such proprietary information.”>* Typically, these kinds of commercial concerns can be
overcome through the use of a non-disclosure agreement. It is EFG’s position that the use of
information or tools that cannot be subject to regulatory oversight makes them unfit for use to

produce regulatory work products.

Each capacity expansion and production cost model has its own setup for model inputs that
may be different than other models used for similar purposes. As a result, the model
documentation becomes invaluable for users who are trying to interpret the meaning of
different inputs. There were several fields in the input files and the output file provided in
response to Joint Intervenors’ Request 40, however, it was challenging to ask clarification on
these given the discovery turnaround time frame, which is significantly longer than the time it
would take to simply check the model manual. For instance, there was a field called “Weather
Day-Dist. Draw Count” in the modeling output file and it was not clear from the output file how
that field was applied within the model.

Not only were intervening parties limited in the review and understanding of the IRP modeling,
but without the full set of modeling files, intervening parties did not have the ability to re-run

*4 EKPC Response to Joint Intervenors’ Initial Request 41.
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EKPC’s assumptions within RTSim nor the opportunity to make changes to input assumptions to
complete alternate modeling runs. In other jurisdictions where modeling transparency has been
addressed, e.g., in Michigan, South Carolina, and Arizona among others, utilities have been able
to engage with the model vendor to negotiate discounted project licenses for intervening
parties with those costs typically absorbed by the utility.

6.1.3 Similarities to Commission Concern with LG&E/KU’s Use of PROSYM

The concerns we have about the transparency of EKPC’'s modeling seem to mirror concerns that
the Commission documented in Case No. 2020-00349 and Case No. 2020-00350 regarding
LG&E/KU’s use of the PROSYM model. The Commission stated:

Based upon a review of the record and being otherwise sufficiently advised, the
Commission finds that LG&E/KU’s avoided energy cost proposal is reasonable but
lacks transparency. The Commission concurs that it is reasonable to estimate
avoided energy costs from different technologies using forecasted hourly energy
costs developed in PROSYM. However, the proprietary nature of the production
cost model limits the Commission’s ability to assess its reasonableness. The full
range of LG&E/KU’s assumptions, inputs, and outputs was inaccessible to other
parties and to the Commission without several rounds of discovery. Additionally,
parties and the Commission could not re-run the model with alternate inputs to
explore variations on LG&E/KU’s assumptions. This lack of transparency will likely
become increasing problematic as renewable energy penetrations increase and
modeling assumptions become more complex and important.

For this reason, the Commission finds that, in future cases, including those
updating LG&E/KU’s IRP and QF rates, LG&E/KU should improve the
transparency of their avoided energy and any other costs that are calculated
using proprietary software by increasing access to the software, inputs, and
assumptions relied upon. While the Commission will not at this time prescribe a
method for doing so, LG&E/KU should submit, within 90 days of the entry of this
Order, a filing that details how LG&E/KU will increase the transparency of their
modeling to the Commission. At @ minimum, LG&E/KU’s plan should allow for
one model re-run per intervening party and the Commission per proceeding,
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upon a party’s request, and for the provision of inputs and assumptions to the
models in native formats within the initial filing.>®

The Commission expressed similar concerns about the transparency for the PROSYM model
that we have related to the RTSim model. These concerns include a lack of access to the full set
of assumptions, inputs, and outputs, in addition to the inability for the Commission and other
intervening parties to be able to re-run the model.

EKPC’s response to Joint Intervenors’ Supplemental Request 46 suggests that it has a different
interpretation of the ability of RTSim to avoid the transparency pitfalls of PROSYM. It is
important to distinguish between what’s nominally possible and what’s practically possible,
however. For example, despite EKPC’s claim otherwise, we do not have the modeling files
necessary to execute capacity expansion and production cost runs.>®

Nor do stakeholders have a way to contact RTSim’s vendor, Simtec, to discuss the possibility of
licensing the model on a project basis (rather than the annual license that EKPC likely holds).
The RTSim website, https://rtsim.com/, gives no contact information.

Through Joint Intervenors’ counsel, we communicated our impression that a complete set of
modeling input and output files has not been provided, asked EKPC to confirm that it had
produced all intended files, and if so, asked EKPC to informally confer to ensure that we were
correctly understanding the contents of the files that had been produced. EKPC responded,
through counsel, that it was unwilling to supplement its earlier responses with additional files
and was not agreeable to a telephone conference.

6.2 Improving Model Transparency

Due to the transparency concerns outlined above, we recommend several steps that EKPC
should take to improve the transparency of its next IRP, as necessary to enable independent
review by Commission Staff and stakeholders alike:

1. Provide all modeling input and output files to intervening stakeholders;
2. Allow intervening stakeholders the opportunity to pursue low or no cost, project-based
licenses of RTSim so that those parties to be able to execute runs;

35 Case Nos. 2020-00349 and 2020-00350, Order at 2930 (Ky. PSC Sept. 24, 2021).

%6 See supra Section 6.1.2.
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3. Allow intervening parties the ability to access the RTSim model manual

If it is not possible for EKPC to improve model transparency while using the RTSim model, then
we would recommend that EKPC engage in a collaborative stakeholder process to select a new
model that would be able to provide an adequate degree of transparency. EKPC could emulate
other jurisdictions that have used a collaborative process to determine which capacity
expansion and production cost model to adopt. EFG has been a part of three such collaborative
processes in Minnesota, with DTE Energy (MI), and with Dominion Energy South Carolina. We
discuss the Minnesota and DTE processes in more detail in the following subsection.

6.2.1 IRP Model Selection in Other Jurisdictions

When the Minnesota®’ utilities sought a model to replace Strategist and System Optimizer,
which were being phased out by their vendor, they decided to issue a Request for Information
(“RFI”) to solicit information from model vendors. Many stakeholders were also involved in this
process, including the utilities, Commission Staff, the consumer advocate, and environmental
intervenors and provided input on the questions to ask and the models to which the questions
would be submitted. The stakeholders then evaluated those responses and selected four
finalists who gave presentations to the stakeholders. The list was then whittled down to two
models that were tested by each participating utility. Ultimately, the final model selected was
up to each utility, but all four utilities decided to choose Anchor Power Solutions” EnCompass
software.

Following its last IRP, DTE Electric conducted a modeling software collaborative that involved
DTE Electric, Michigan Staff, stakeholders involved in DTE’s IRP case, employees of Michigan
utilities including Consumers Energy and Upper Peninsular Power Company, Xcel Energy, and a
representative from Electric Power Research Institute (“EPRI”). DTE also sought to identify a
new IRP model to replace Strategist. DTE hosted this collaborative as a technical stakeholder
workshop over two days where all participants were able to learn about the potential models
and ask questions. DTE started with nine software programs and narrowed them down to four
and asked the vendors for those four programs to give presentations so that stakeholders could
learn more about each software. DTE developed 33 ideal model attributes grouped into five

*7 Minnesota utilities including Xcel Energy, Minnesota Power, Otter Tail Power, and Great River Energy.
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categories including model capabilities, model transparency, functionality, value and IRP
process efficiency, and “nice to have”. These criteria are outlined in Table 3, below.

Table 3. DTE Evaluation Criteria for Software Consideration>®

Model Capabilities

Ability to optimize to emission limits

Capable of optimizing a broad range of retirement dates
Captures accurate long-term costs of different lived alternatives
Accepts a non-linear escalation rate and negative escalation rates

Chronological model instead of using a load duration curve simplification for better renewable and
storage modeling

Storage logic can handle more than once a day charging and discharging as well as long term storage

modeling over weeks, seasons

Ability to tie storage charging to a specific technology

Ability to model ancillary service markets and assign benefits to specific technologies

Ability to accurately model economic reserve shutdowns (start-up cost, min down time, run time)

Model Transparency

Availability of manual to stakeholders (without a license preferred)
Provide transparency into modeling; access to software inputs, outputs (without a license preferred)
Licenses available at reasonable cost

Functionality

38 DTE Electric Company’s Integrated Resource Plan Modeling Software Collaborative Summary Report at 28-29,
Michigan Public Service Commission Case No. U-20471 (June 18, 2020).

Energy Futures Group, Inc

PO Box 587, Hinesburg, VT 05461 — USA |, 802-482-5001 | (] 802-329-2143 | (@ info@energyfuturesgroup.com



— ' energyfuturesgroup.com

ENERGY FUTURES GROUP

Ability to change the granularity (down to sub-hourly resolutions) and type of commitment logic
depending on purpose of run (build plan generation or detailed dispatch)

Ability to run stochastics or other risk analysis on different types of runs including retirement analysis
Ability to coordinate the IRP modeling with the Distribution Operations long-term plan

Ability to optimize fuel blending

Specific storage technology properties such as degradation, storage level

Ability to design a simpler, more transparent, yet still robust approach to IRP modeling by reducing the
number of software programs

Market Price forecasting

Value and IRP Process Efficiency

Best value of the cost over entire lifecycle, for DTE and stakeholders
Intuitive interface making it easy to transition from current model
Dedicated software support

Reasonable model run time

Additional server not preferred

Large user base

Data visualization within the software

Straightforward error checking (messaging or other notification)

Program that may also work for other DTE modeling groups (e.g. Gen Ops)

Uncomplicated data import capabilities

Energy Futures Group, Inc
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Automatic reporting
Ability to track who makes the change to a database
Batch Running, ability to use macros and scripts

Easy exporting of input and outputs with no use of text files

Given that the purpose of IRP (and related) modeling is regulatory, one of the most important
model characteristics is transparency. A number of jurisdictions including South Carolina,
Arizona, New Mexico and others have adopted requirements that allow stakeholders to review
all modeling files including model settings, access the model manual and even execute
modeling runs using the same platform as the utility. This access bolsters the case record and
brings greater scrutiny to the analytical work that underpins IRPs.

We recommend that EKPC utilize a collaborative approach such as the one employed by the
Minnesota utilities and DTE to evaluate potential IRP model candidates. In the report that DTE
issued on its collaborative, DTE stated that “DTE Electric, Software suppliers, and Michigan
stakeholders had an open robust dialogue that will inform our final selection of a new IRP
modeling software.”*? We believe that the kind of open and robust dialogue that was able to
take place in the DTE software collaborative would also benefit EKPC in selecting a more

transparent modeling software.

6.3 Supply Side Resources Modeled

Table 8-2 in the IRP provides the type of new supply side resources included for this IRP. It
appears that EKPC modeled two different solar resources. One that EKPC considers an
“Intermittent” capacity type while EKPC considers the other to be a “Power Purchase”. We have
concerns with the intermittent solar capital cost reported in Table 8-2 as well as concerns about
EKPC’s decision to not evaluate battery storage resources. The following subsections discuss
both concerns in more detail.

39 DTE Electric Company’s Integrated Resource Plan Modeling Software Collaborative Summary Report at 4,
Michigan Public Service Commission Case No. U-20471 (June 18, 2020).
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6.3.1 Intermittent Solar Costs

EKPC seems to distinguish between the Intermittent and Power Purchase solar resources
modeled in this IRP by saying:

Only generation added for the purpose of covering summer peak load capacity
obligations is considered ‘capacity’ additions. All other intermittent or seasonal
purchases are made to hedge the energy price exposure to the EKPC system and
not to supply “capacity’ to its portfolio or the PJM system.%°

The capital cost reported for the Intermittent Solar resources in Table 8-2 are
ONFIDENTIAL| 'END CO ENTIAL]] the sources that EKPC references for
this table. The references for the capital costs®! are noted by EKPC to be the 2021 National
Renewable Energy Lab Annual Technology Baseline (“NREL ATB”) and the 2021 Energy
Information Administration ("EIA”) Annual Energy Outlook (“AEQ”). The capital cost reported in
Table 8-2is | \L]]
what was reported for the capital cost of solar in the 2021 NREL ATB and the 2022 EIA AEO.%?
The capital cost reported by EKPC in Table 8-2 is actually

the EIA AEOQ. It seems as though EKPC may not be relying on the sources that were referenced

| the solar plus battery storage costs reported in the NREL ATB and

in the IRP for the capital cost of the Intermittent Solar sources. We recommend that in the
absence of market data obtained through a Request for Proposals (“RFP”), that EKPC consider
the Moderate or Conservative Capital Cost from the NREL ATB for new solar resources. We also
recommend that EKPC update the costs of solar resources to include the impacts from the
Inflation Reduction Act (“IRA”).

6.3.2 Battery Storage Resources Not Evaluated

For this IRP, EKPC chose not to evaluate battery storage resources as a new supply side
resource option. In the IRP, EKPC said:

602022 EKPC IRP at 166 n12.
81 Reported in 2020 dollars.
62 U.S. Energy Information Administration, Cost and Performance Characteristics of New Generating Technologies,

Annual Energy Outlook 2022 (Mar. 2022), https://www.eia.gov/outlooks/aeo/assumptions/pdf/table 8.2.pdf
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Battery storage has been considered for potential pilot applications, but the
limited duration and initial cost has excluded batteries at this time. As the
technology continues to develop and mature, EKPC anticipates further research
and possible consideration of battery capacity as part of the resource portfolio.®

EKPC’s rationale for not including battery storage resources is surprising, given the significant
cost declines and technological advancements that have taken place. It is not uncommon for
utilities to be evaluating four-hour or longer duration battery storage resources as part of IRP
modeling. The PJM Interconnection Queue® indicates that several battery storage projects are

in the queue and seek to interconnect to EKPC’s transmission system.

We recommend that EKPC include battery storage resources as part of the new supply side
resource options. If market price data is not available, then we recommend that EKPC model
battery storage resources using the most recent NREL ATB version. We also recommend that
EKPC include the impacts of the IRA, which allow standalone battery storage projects to receive
the Investment Tax Credit (“ITC").

6.4 Emission Costs

In the response to Joint Intervenors’ Initial Request 44 on how the Guidehouse carbon prices
were incorporated into the IRP modeling, EKPC stated that “The Guidehouse carbon prices
were utilized in the Demand Side Analysis, as well as ensuring that the market costs developed
from those scenarios were encompassed in the RTSim iterations.”® The IRP narrative did not
provide a discussion on how emission costs were incorporated into the model. The output file
provided in response to Joint Intervenors’ Initial Request 40 indicates that a cost was modeled
for an emission labeled as “COx” in the modeling file. It did not appear that this cost was
included in the total system cost, but it is not clear how this cost influenced the RTSim model.
We typically see emission costs modeled as either a dispatch adder, that is included in the cost
of operating the unit, or as an externality cost that is added to the Present Value of Revenue
Requirements (“PVRR”) as a post-processing adjustment. The IRP narrative indicated that
Guidehouse had prepared four different carbon price forecasts. Since we were only provided

632022 EKPC IRP at 58.

64 New Services Queue, PIM (last visited Oct. 11, 2022), https://www.pjm.com/planning/services-
requests/interconnection-queues.aspx.

85 Response to Joint Intervenors’ Initial Request 44.
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with one modeling file, it was not clear if the emission costs included in the modeling file
corresponded to the Guidehouse forecasts. We recommend that EKPC provide a clearer
discussion of how emission costs are incorporated into the modeling.

It is also not clear why a cost was not assigned to the NOx emissions in the model. This would
have been especially important for EKPC’s coal units. Figure 12 below shows the annual NOx
emissions from EKPC’s coal plants.

[[BEGIN CONFIDENTIAL

Figure 12. NOx Emissions (Ibs) from EKPC Coal Plants5®

END CONFIDENTIAL]]

Current NOx allowance prices have risen significantly in reaction to an increase in gas prices,
which has made coal more economic and driven up demand for allowances, as well as in

reaction to a proposed update to EPA’s NOx rule.®’ Even if EKPC is not short allowances itself,

86 Response to Joint Intervenors’ Initial Request 40.

57 Thomas Hancock, 2022 ozone season NOx prices rise with natural gas prices, S&P Global (July 14, 2022),
https://ihsmarkit.com/research-analysis/2022-ozone-season-nox-prices-rise-with-natural-gas-prices.html ; e.g.,
Direct Testimony of Mark Valach at 7, WV PSC Case No. 22-0793-E-ENEC, Monangahela Power Company and The
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dispatching NOx emitting units represents an opportunity cost and therefore it makes sense to

include NOx emissions costs in its modeling.

6.5 Modeling the PJM Installed Reserve Margin versus the Forecast Pool Requirement

PJM performs an annual Reserve Requirement Study to develop the following year’s planning
reserve margin requirement, or the Forecast Pool Requirement (“FPR”).®® Table 4 below shows
the Recommended FPR from the 2021 Reserve Requirement Study. For the modeling
performed for the 2021 IRP, EKPC has developed its reserve margin requirements based on the
numbers reported in the “Recommended IRM” column of the table. The “Recommended FPR”
column reflects the IRM adjusted for the Equivalent Forced Outage Rate Demand (“EFORd”).

Table 4. PIM 2021 Reserve Requirement Study Summary Table®’

Delivery Year  Calculated Recommended Average Recommended
RRS Year Period IRM IRM EFORd FPR
2021 202272023 14.93% 14.9% 5.08% 1.0906
2021 202372024 14.76% 14.8% 5.04% 1.0901
2021 202472025 14.68% 14.7% 5.02% 1.0894
2021 2025720268 14.66% 14.7% 5.02% 1.0894

The IRM is higher than the FPR because, just as the accredited value of a generator is
discounted for its forced outage rate, the PRM is correspondingly lower as well. It’s much more
difficult to understand EKPC’s capacity position relative to its obligations when planning is done
on a partial or fully ICAP basis. We recommend that EKPC model the FPR instead of the IRM so
that EKPC’s planning most closely aligns with PIM’s resource adequacy requirements.

When asked about this approach, EKPC stated that:

Thermal units are modeled in RTSim with their installed capacity and the
expected forced outage rate. The model makes many iterations to develop a

Potomac Edison Company’s Petition and General Investigation to determine reasonable rates and charges on and
after January 1, 2023 (Aug. 25, 2022) (explaining that the cost of NOx allowances “has increased from
approximately $150/credit in 2020 to $40,000/credit as of today”).

%8 FPR = (1+ IRM) * (1-EFORD)
8 pJM, 2021 PIM Reserve Requirement Study, thl. I-1 (Oct. 12, 2021), 2021-pjm-reserve-requirement-study.ashx.
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robust expectation of production costs. Each iteration takes a draw for forced
outages to reach the expected percentage value for the year. In one draw, an
outage might occur during winter peak conditions, in another iteration, an
outage might occur in the summer, and so forth. By placing the forced outage
rate and installed capacity in the model a more accurate view of potential
production cost scenarios are developed. If the unforced capacity value (UCAP) is
used then all hours of the year have reduced capacity available. That is not
reflective of how the system is actually operated.’®

Most other IRP models have the ability to distinguish between a unit’s nameplate and its
accredited capacity so that the accredited capacity does not unduly influence the dispatch of
that unit. This may be another consideration for EKPC to weigh as it explores using a different

modeling tool.

6.6 Modeling Winter Peak versus Summer Peak

Further, EKPC does not appear to be modeling the summer peak.”! The reserve requirement
projected in the IRP does not match the system peak in the Cooperative’s modeling output files.
The data in the Cooperative’s modeling files more closely approximates the data from EKPC’s
internally produced forecast for the wmter peak For example, in EKPC’s modellng output file

Wlthout greater transparency in its modeling, it is difficult to know if EKPC is con3|der|ng the

appropriate reserve margin or target in its planning.

EKPC states that it based the reserve requirement on PJM’s reserve margin, which is based on
the summer peak.”* We recommend EKPC model the PJM summer reserve requirement, in
future IRPs. EKPC is a winter peaking utility and a sensitivity that considers meeting the winter

7 Response to Joint Intervenors’ Supplemental Request 47.

™1 As a member of PJM, EKPC is responsible for its pro-rata load share of the system’s summer coincident peak.
Leveraging the diversity between PJIM'’s system peak and a member utility’s non-coincident peak is a part of the
PJM value proposition.

72 Response to Joint Intervenors’ Initial Request 40.
732022 EKPC IRP at 170.
7 d.
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peak load with existing capacity may be informative for EKPC and stakeholders. However, as a
member of PJM, and as EKPC states in the IRP, leveraging the difference between its summer
peak and winter peak within the framework of PJM is a significant portion of the PJM value
proposition for EKPC’'s customers.

6.7 Level of Owned Versus Purchased Generation

Based on the information presented in Tables 8-8 and 8-10 in the IRP and our review of the
modeling output file, it appears that EKPC’s Preferred Plan is projecting higher forecasted
energy requirements, a decline in EKPC's existing generation, and an increase in market
purchases over the planning period. Table 5 shows the monthly modeled capacity factors for
Cooper Station 1 and Cooper Station 2 which shows the [[BEGIN CONFIDENTIAL] -'.[END_
CONFIDENTIAL]] capacity factor for both units.

[[BEGIN CONFIDENTIAL]

Table 5. Cooper Station Modeled Monthly Capacity Factors™

Cooper

1 Jan Feb Mar Apr Ma Jun Jul Au Se Oct Nov Dec
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036

73 Response to Joint Intervenors’ Initial Request 40.
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2 Jan Feb Mar Apr Ma Jun Jul Au Se Oct Nov Dec

[EN!

In combination with the [[BEGIN 'CGNFID’E_NTTN:]-'[END'CONFIDEN'ﬁ-AL]] in the
operations of the Cooper units, EKPC is forecasting higher energy requirements, which means
that EKPC expects that a decreasing proportion of its needs will be met by its own generation.
In order for the model to meet the energy requirements and not have any shortfall periods, the
model purchases more energy from the market. Figure 13 shows the modeled net purchases
for EKPC over the planning period, which indicates an increasing level of market purchases.
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Figure 13. EKPC Modeled Net Purchases (MWh)
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In response to Joint Intervenor Request 49, EKPC stated, “EKPC hedges its exposure to high
market prices by ensuring it has adequate resources to cover its load. When the market prices
are lower than EKPC’s resources, then EKPC purchases from the market and its resources are
not dispatched. When the PJM market price is higher than the EKPC resources, then the EKPC
generating resources are dispatched into the market. This allows the EKPC owner-members to
be hedged against the high market prices.”

But EKPC does not seem to have considered the option of a different mix of generators to
supply a great proportion of energy needs even under its expected case energy prices. This is a
missed opportunity to understand the possibilities to reduce cost risk for its owner-members
and their retail customers.

6.8 Modeled Costs for Thermal Generators in RTSim

Our review of the modeling output file provided in response to Joint Intervenors’ Initial Request
40 indicated that the fixed operations and maintenance (“Fixed O&M”) and capital
expenditures were not included as a separate cost from Variable O&M in the RTSim model.
When asked about this in Joint Intervenors’ Supplemental Request 50f, EKPC said “The dispatch
of units is driven by only variable costs. Fixed costs are incurred regardless of amount of run
time. The fixed costs are considered when looking at new resources but not existing

Energy Futures Group, Inc
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resources.”’® While EKPC’s response is accurate in that fixed costs do not influence the
dispatch, the fixed costs and projected capital expenditures are important to accounting for all
the costs of a unit to evaluate the economics of the unit. Figure 14 shows the projected fixed
0&M cost for the Cooper Station units throughout the planning period based on the Fixed
0O&M cost that EKPC reported for each unit in the IRP.

In the evaluation of the economics of a utility’s existing resources, we recommend that the
utility have all of the costs associated with the unit, including fixed O&M and capital
expenditures, accounted for in the IRP model. These are critically important inputs into the

total system cost typically evaluated in an IRP.
[[BEGIN CONFIDENTIAL]

Figure 14. Cooper Station Projected Fixed Costs”’

[END CONFIDENTIAL]

76 Response to Joint Intervenors’ Supplemental Request 50f.

772022 EKPC IRP at 104.
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6.9 Commitment to Addressing Changed Circumstances

The dynamics of energy prices and the unusual state of the U.S. economy, make long-term
predictive analyses like IRPs difficult to keep relevant. That is why it’s particularly important for
utilities to react dynamically to changed circumstances. The Inflation Reduction Actis an
important and sweeping modification to the energy landscape and leveraging its tax incentive,
direct pay, and rebate provisions could bring significant benefits to the customers of EKPC'’s
member cooperatives. As such, we were disappointed to see EKPC’s response to Joint
Intervenors’ Supplemental Request 30b, which stated that “EKPC utilized the data known at the
time for this filing. New data [such as direct pay tax incentives] will be reflected in future
filings.” We would prefer to see an indication from EKPC that it is talking to the Kentucky Office
of Energy Policy about the rules that would need to be written to enable the state to take
advantage of certain IRA provisions, that it is planning to reevaluate all its supply-side options
given the impact of the IRA provisions on its recently issued RFP,’8 etc. It may be that EKPC
merely interpreted Joint Intervenors’ Supplemental Request 30b narrowly and is doing those
things. If so, we would welcome that clarification as well as an understanding of how that work
can be made transparent to the stakeholders in this docket.

7. Developing a “Final Plan”

Very little information is provided about any of EKPC’s evaluated plans. Section 8.0 does not
allow the reader to compare plans on the basis of cost, emissions, or any other common metric.
It leaves the Cooperative’s approach to developing a final plan very opaque indeed. Any IRP
ought to be supported by robust and well-reasoned analysis that is well explained and well-
documented—particularly in response to discovery questions. An IRP’s purpose is both internal
and external and if independent review of the IRP cannot be conducted, particularly in the
regulatory context, it’s very difficult to ascertain whether the preferred plan represents the
least cost and least risk option for the utility.

8 Response to Joint Intervenor Supplemental Request 56.
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As EKPC noted in its IRP, the Staff’s report on its prior IRP directed EKPC to:

provide more robust and detailed explanations of the modeling results between
the demand side and supply-side modeling. For example, as brought out in the
Hearing, the differences between the peak load demand forecasts in Table 3-19
and those used as supply-side inputs in Table 8-6, are well reasoned, but not
obvious. In addition, there should be more discussion of specific steps taken by
the models to ultimately obtain a preferred least cost plan, the interactions
between the RTSim models, and tying results listed in tables to discussions more
closely.”™

In response to this recommendation, EKPC states that it “has provided all of its data and the
sources of that data in the appropriate sections throughout the IRP. EKPC has also discussed its
view of uncertainty in appropriate sections throughout the IRP. The RTSim model is discussed in
the Integrated Resource Planning section.”

In our view, the data provided do not meet the spirit of the Staff’s recommendation. For
example, the IRP lacks a “discussion of specific steps taken by the models to ultimately obtain a
preferred least cost plan.” The IRP merely states that five plans were created and evaluated in
RTSim.® However, none of these plans were EKPC’s preferred plan, a fact that is not explicitly
stated in the IRP. EKPC lightly alludes to this by saying “These five plans were reviewed to
determine if the operation dates of the near-term resources were in fact achievable based on
recent experience.”®! In response to Staff’s Supplemental Request 27b, EKPC adds some
clarification, saying that “The top plan as determined by the Resource Optimizer was the
foundation for the creation of the optimal plan. Review of the top plans, and the inclusion of
the EKPC Sustainability goals, was performed to provide the final plan.” However, when asked
to provide documentation of this process, EKPC said:

All five top cases show a need for a Seasonal Purchase, see Table 8-4 on page 167
of the IRP. All five cases show a need for a Peaking Resource in the 2032 to 2034
time frame. Four of the five cases show one or more intermittent resources as
being economic.

EKPC took those results and compared the needs for the system based on
seasonal peaks and existing resources, as shown on Table 8-6 on page 170 of the

792022 EKPCIRP at 57.
802022 EKPC IRP at 167.
812022 EKPC IRP at 169.
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IRP. When the economic resources were supplied to meet peak load and
sustainability requirements, the resultant plan is shown on Table 8-7 on page 171
of the IRP. There are no spreadsheets associated with the process as it is housed
within RTSim and related simple “.txt” input and output files. &

Whether the final plan is a result of the RTSim modeling or some other, external criteria, it is
good practice to fully document that plan. This includes describing in more detail, within the
IRP, the steps that were taken to develop the final plan and the analytics behind the plan
development. EKPC’s response to Staff’s Supplemental Request 12a is significantly more
descriptive of its process of developing the final plan. There, Staff’s Supplemental Request drew
out the specific EKPC Sustainability Goals applied to the plans selected by the model to reach
the “final plan”:

The EKPC Sustainability Goals for Energy and the Environment are:
a. Transition to cleaner resources:

i. 10% energy from new renewables by 2030

ii. 15% energy from new renewables by 2035
b. Reduction in greenhouse gases:

i. 35% reduction in total carbon dioxide emissions by 2035

ii. 70% reduction in total carbon dioxide emissions by 2050

The EKPC Sustainability Goals were only applied to the final plan.

Four of the top five plans shown on page 167 of the IRP indicate that the

Intermittent Resource (i.e. solar PPA) was an economic alternative chosen by the
optimizer. Based on the fact that the optimizer chose the solar PPAs solely on
economics, EKPC then took those resources and applied them to match the
timing needed to also meet its sustainability goals. Specifically, the percentage

82 Response to Joint Intervenor s’ Supplemental Request 51a-d.
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amount of renewable energy that was targeted to be supplied throughout the
plan. 8

Even if all these steps could be captured in RTSim, which would be unusual, that documentation
was not provided as discussed in Section 6 of this report. The single output file given by EKPC
only corresponds to the final plan®! and not to any of the other runs conducted. This makes it
difficult for stakeholders to fully vet the Cooperative’s modeling results.

In addition, the IRP does not address Staff’'s Recommendation of “tying results listed in tables to
discussions more closely.” For example, it’s not obvious that Table 8-7, reproduced below,
contains the same plan as the “Final Plan” in Table 8-5 because it's not clear what is meant by
“energy additions.”

Figure 15. Reproduction of "Table 8-7 EKPC Projected Additions and Reserves (MW)"

Year Energy Base Load Peaking/ Total Reserve Reserve
Additions Capacity Intermediate Capacity Requirements!3 Margin
Additions Cap. Additions
Win Sum Win Sum | Win | Sum | Win Sum | Win | Sum

2022 100 3,434 | 3,136 0 45 4% 25%
2023 110 3434 | 3198 0 77 2% 22%
2024 200 3434 | 3,318 0 78 2% 20%
2025 3434 | 3,318 0 78 2% 20%
2026 200 3534 | 3,438 0 79 1% 19%
2027 200 3534 | 3558 0 79 1% 19%
2028 3,534 | 3,558 0 80 0% 18%
2029 3534 | 3,558 Y] 80 0% 17%
2030 3534 | 3,558 4] 80 0% 17%
2031 200 3,534 | 3,678 0 81 0% 16%
2032 200 225 170 | 3859 | 3,968 0 81 5% 22%
2033 3,659 | 3,968 0 82 5% 21%
2034 3659 | 3,968 0 82| 4% 20%
2035 3,659 | 3,968 0 83 A% 19%
2036 3,659 | 3,968 0 83 3% 19%

Further, a number of tables are included but never discussed, such as Tables 8-3 (which is also
exactly the same as Table 8-7) and 8-5.

8 Response to Staff's Supplemental Request 12.

8 Response to Joint Intervenors’ Supplemental Request 50a.
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8. Behind the Meter Generation

While not as frequently the subject of economic evaluation in IRPs as energy efficiency, behind
the meter (“BTM”) generation and in particular distributed solar and battery storage may have
the ability to play an important role in the Cooperative’s resource mix, ought to have been
evaluated here, and should be evaluated in future IRPs. Section 6.0 on Transmission and
Distribution Planning notes that EKPC plans certain distribution substation improvements to
“meet growing member demand in certain areas, enhance system reliability, and improve the
efficiency of the system.” Where those improvements are intended to accommodate growing
demand, we would encourage EKPC to consider non-wires alternatives® (“NWA”) to those
upgrades as a more cost-effective option for its members. NWA options would include energy
efficiency and demand response as well as between the meter generation and storage.

Furthermore, FERC Order 2222 and PJM’s compliance filing in response to that order pave the
way for distributed energy resources to participate in PIM’s energy, capacity, and ancillary
services markets, which open up new pathways to compensate those resources.

Distributed solar and battery storage resources also have a potential role to play as a
community-based resource to help address energy affordability for low-income customers.
Projects less than 5 MW in size and serving eligible communities qualify for a bonus adder to
the PTC or ITC.

In addition, there are a number of tools available, such as NREL’s D-Gen model, that would
allow EKPC to create supply curves of distributed solar and their associated incentive costs.
That curve can be offered to the IRP model as one of many resources to choose from.

Distributed solar may also offer complementary benefits to the utilities’ system in the form of
increased bulk level reliability and the ability to shave the summer peak.

In future IRPs, DERs, including customer-owned generation, should be evaluated alongside
conventional supply-side and demand-side resources, on an equal footing, and treated as
legitimate resources for meeting energy and capacity requirements. This analysis should
include scenarios in which net metering is permitted to expand beyond the 1% threshold. As
the utilities have the discretion under statute to allow net metering to continue beyond the 1%

8 See e.g., Brenda Chew et al., Non-Wires Alternatives: Case Studies from Leading U.S. Projects, EATheFuture (Nov.
2018), https://edthefuture.org/wp-content/uploads/2018/11/2018-Non-Wires-Alternatives-Report_FINAL.pdf
(several case studies of non-wires alternatives):
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threshold, this should be evaluated as a potential opportunity to help EKPC to meet its
customers’ needs at the lowest cost.

9. Grid Services and Resource Adequacy with Increasing Renewables

As increasing levels of renewables are added to the grid, there can sometimes be
misconceptions about the impact of those resources on grid operations and on resource
adequacy. On the operational side, renewables generally represent an opportunity to enhance
grid services. For example, inverter-based resources can provide reactive power through their
power electronics even when they are not operating, something that most synchronous
generators are not capable of — they must be committed and dispatched to provide this service.

Figure 16. Summary of Grid Services by Technology Type®®
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8 Michael Milligan, Sources of grid reliability services, The Electricity Journal, at tbl. 1 (2018),
https://reader.elsevier.com/reader/sd/pii/5104061901830215X?token=81116DED9291AD176607AD9CFE3582CA7
CF6F3EC82EE4F9A7ABI1E78559914CF133FBD230B38EFD33E5F6CO0FEAB8B6F8& originRegion=us-east-
1&originCreation=20220929173601
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Notably, this figure was created before the adoption of grid-forming inverter technology which
can help provide other grid needs not listed in this figure such as black start capability and short
circuit strength.

Higher penetrations of variable energy resources (primarily wind and solar) change the risks to
the electrical system and necessitate different approaches to ensuring reliability and resource
adequacy. On the reliability front, utilities and grid operators have used enhanced flexibility
(battery storage, improved generator flexibility, etc.), revamped approaches to acquiring
system services (such as using automatic generation control systems, incentivizing frequency
and voltage support when needed, etc. and improved renewable forecasting to ensure
reliability as risk periods change.?’

On the resource adequacy (“RA”) front, new evaluation approaches are needed not merely
because the generator mix is changing but because the climate is changing as well. RA analyses
now need to contend with correlated events such as weather induced thermal generator
outages and renewable production impacts as well as more extreme events such as flooding or
extreme cold. Ideally, those analytical approaches will follow these principles articulated by the
Energy Systems Integration Group in Figure 17.

Figure 17. Six Principles for Modern Resource Adequacy®®

Reliability criterion should not be arbitrary, but transparent and economic,

8 Energy Systems Integration Group Reliability in Power Grids with High Levels of Wind and Solar,
https://www.esig.energy/wp-content/uploads/2020/06/Maintaining-Reliability-in-Power-Grids-with-High-Levels-
of-Wind-and-Solar-2.pdf.

88 Taken from Telos Energy, Redefining Resource Adequacy for Modern Power Systems, at 15 (May 26, 2021),
https://pubs.naruc.org/pub/3D827A62-1866-DAAC-99FB-47C1762CACS5.
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Some key principles to highlight include the first principle in this chart. In order to right-size the
resources acquired to address anticipated shortfalls it is important to understand what those
loss of load events look like. Are they long duration or just a few hours? Are they likely to occur
in the winter or summer? Do they occur under many weather years or just a handful? Electrical
systems are not typically planned to be perfectly adequate because acquiring that level of
reliability is very expensive. And even those utilities operating in RTO footprints can make
decisions about whether to acquire capacity in reaction to potential reliability risks. The second
principle is an important reminder that all capacity is at risk of failure or being unavailable, no
technology is capable of ensuring reliability all the time. The fourth principle is easily
overlooked, but load and the activities to reduce load such as energy efficiency and demand
response are all weather dependent. Typically in resource adequacy analyses, load varies with
weather but demand-side reduction does not despite its important contribution to reliability.
And oftentimes, flexible loads are not even explicitly modeled in resource adequacy studies.
The sixth principle is an important one — reliability has a tradeoff with cost and decisions about
acquiring more or less reliability should be transparently made in concert with its effects on
system cost.

10. DSM

10.1 Summary of Key Findings

1. EKPC proposes a DSM portfolio that is far less than the potential study found to be cost-
effective. Essentially failing its customers by not maximizing its achievement of cost-
effective energy efficiency and the much-needed benefits.

2. EKPC projects that it will obtain significant portfolio savings from residential efficient
lighting; however, increased federal lighting standards will preclude reporting of the
majority of planned savings for lighting.

3. EKPC fails to propose any commercial energy efficiency or demand response programs,
including small business programs. This results in unnecessary constraint on supply side
resources.

4. EKPC's Heat Pump Retrofit program relies upon measures that are considered the
federal minimum efficiency, leaving limited to no savings for customers.

5. EKPC should offer a comprehensive pathway for its home retrofit programs to
encourage deeper savings through the combination of air and duct sealing, insulation,
heat pump retrofit, and demand response wi-fi thermostats.

6. EKPC should offer multiple pathways under the energy audit program to support the IRA
eligibility requirements.

7. EKPC lacks sufficient marketing and customer awareness about the benefits of energy
efficiency and its DSM programs.
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10.2 Overview of DSM Programs

EKPC’s 2022 demand side management (“DSM”) portfolio for the IRP proposes seven energy
efficiency (“EE”) programs and one demand response (“DR”) program. EKPC’s portfolio was
developed from an EE and DR market potential study (“MPS”), conducted by GDS Associates,
Inc, for EKPC’s service territories over a 15-year period from 2021 through 2036. The MPS
assessed the potential to reduce electric consumption and peak demand through the
implementation of DSM program for residential, commercial, and industrial facilities. Utilizing
an annual budget of $3 million for residential energy efficiency, EKPC developed its
participation estimates and conducted a cost-effectiveness analysis using the Total Resource
Cost (“TRC”) test.

The portfolio, designed solely for residential customers, is projected to cost $63.8 million
(2022S). There are no commercial programs included as part of EKPC’s DSM portfolio. By 2036,
the 15-year program period, the residential portfolio is projected to reduce energy usage by
110,151 MWh and lower winter and summer peak load by 29.9 MW and 48.6 MW, respectively.
Overall, the portfolio of programs is projected to be cost-effective, with only one program,
Residential Energy Audit, projected to have a total resource cost (“TRC”) ratio less than 1.0.

Table 6. EKPC Proposed DSM Programs

Customer Class Program Name Program Description

. . o Incentives provided for the installation
Residential Button-Up Weatherization i . ) )
of insulation and air sealing measures

EKPC provides up to $2,000 per

households to Community Action
Residential CARES — Low Income Agencies to leverage funding for

weatherization and heat pumps to

qualified homes

Rebates for the installation of heat
Residential Heat Pump Retrofit pumps which targets homes with electric
resistance heating
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Rebates for new home construction built

to a Home Energy Rating System
Touchstone Energy (TSE) . oy

Residential : (“HERS”) Index of 75 or lower than the
ome
Kentucky standard new home (HERS

Index of 105)

Incentives provided to members who
. . ENERGY STAR Manufactured
Residential i install a new manufactured home that
ome
meets Energy Star requirements

An online audit which analyzes energy

usage and makes recommendations to

Residential Residential Energy Audit
lower energy. Those who complete the
audit receive LEDs through the mail
LEDs provided to customers through
Residential Residential Efficient Lighting  Annual meetings or the Residential

Energy Audit

) Incentives provided to customers who
Direct Load Control —

Residential Residential: AC Switch or

Bring Yor Own Thermostat

enroll their central air conditioner unit
or hot water heater into the peak
shaving program

10.3 Federal Lighting Standards

Recommendation: Eliminate LED bulbs from the residential portfolio. Allocate funds to a
comprehensive in-home audit program and expansion of measures under the Button-Up

Weatherization program and incentive provided under the Heat Pump Retrofit Program.

EKPC reports significant lighting savings from its Residential Efficient Lighting Program and
Residential Energy Audit Program. The former program provides members with rebates for
qualified light-emitting diode (LED) purchases and the latter mails LED bulbs to members who
complete an online energy audit. Additionally, LED bulbs are provided to members that attend
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their respective cooperative’s annual meeting, with the savings claimed under the DSM
portfolio.®®

However, on April 26, 2022, the United Stated Department of Energy (“DOE”) adopted new
rules for general service lamps (“GSLs) which require nearly all screw-based bulbs to meet the
minimum efficiency standard of 45 lumens per watt.°® Non-compliant bulbs can only legally be
sold until July 2023, at which point enforcement actions will be taken. These rules eliminate the
halogen and incandescent baseline for lighting savings calculations. As a result, LED bulbs will
become the residential baseline, eliminating energy savings reductions that can be claimed by
residential energy efficiency programs.

The GDS 2021 market potential study (“MPS”), which EKPC based its portfolio forecasts on,**
was completed prior to the implementation of the lighting rule changes and therefore it is
understandable that the MPS did not consider the impact. However, EKPC should adjust its
portfolio to reflect these changes. EKPC will not be able to claim the lighting savings after July
2023 and therefore should not provide lighting rebates or offer LED bulbs through any of its
programs after that date.%?

Per EKPC’s Response to Joint Intervenors’ Supplemental Request 9¢, EKPC recognizes that a
once a technology becomes the baseline, it will result in a program with a high rate of free
ridership, which in turn is “an inefficient allocation of resources.” Therefore, funding currently
allocated for residential lighting measures should be reallocated to the other programs. The
funding should be reallocated to a revised and enhanced version of an in-home energy audit
program, that provides expanded measures and rebates like those in the Button-Up
Weatherization program. This recommendation is further discussed in the next two sections of
the report.

& Response to Joint Intervenors’ Initial Request 10.

%0 Energy Conservation Program: Backstop Requirement for General Service Lamps, 86 Fed/ Reg. 70775 (Dec. 13,
2021), https://www federalregister.gov/documents/2021/12/13/2021-26807 /energy-conservation-program-
backstop-requirement-for-general-service-lamps.

912022 EKPCIRP at 4.

%2 The one exception to the claiming savings from LED bulbs is for direct install provided through an income
qualified program; however, the claimed savings from such efforts should be limited to one year of savings.
However, it is my understanding that the program does not offer LEDs under an income qualified program.
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It is important to allocate the LED funds to efforts that provide deeper, comprehensive savings
as it can reduce administrative costs while rendering higher savings opportunities. This is
necessary as the LED program is highly cost-effective, with a projected TRC of 3.93, and
contributes meaningfully to the DSM portfolio’s overall cost-effectiveness. Therefore, to
continue a cost-effective portfolio, deeper savings per project must be obtained.

10.4 Heat Pump Retrofit Program

Recommendation: Promote heat pump technology that is above the minimum efficiency
standard and align it with the new federally recognized efficiency rating system. Expand rebates
to a tiered structure to encourage adoption of various heat pump technology options, including
heat pump water heaters.

In 2021, the Heat Pump Retrofit Program offered tiered rebates for heat pumps with a seasonal
energy efficiency ratio (“SEER”) of 14 and 15 when replacing electric resistance heat and a
central air conditioner. EKPC plans on continuing these tiered incentives for the same efficiency
ratings in its 2022 DSM portfolio. While we strongly support this program concept, we have
concerns with the program’s design that should be addressed.

1. An air conditioner or heat pump with a rating of SEER 14 is the
lowest efficiency rating that complies with minimum federal
standards in the south. Therefore, for several years, EKPC has
been claiming savings for units that are considered standard and
would have been purchased without the incentive because
there is not a less efficient option.

2. The SEER 14 and 15 heat pump efficiency levels are lower than
those modeled in the MPS. GDS considered the costs and
savings associated with the adoption of a 16 or 17 SEER heat
pump from the current federal efficiency standard of 14 SEER
for air conditioners, heat pumps, and packaged units.?

3. In 2023, the federal efficiency standard for residential cooling
will increase from 14 SEER to 15 SEER for air conditioners and
heat pumps, 14.5 for packaged units and air conditioners
exceeding 45,000 BTU/hour.

% Technical Appx. Vol. 2, Ex. DSM-1, Appendix A-1 Residential Measures Detail.
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4. In 2023, the rating system will transition from SEER to SEER2.
The current rating system, SEER, measures the total cooling
capacity during normal periods of operations by the total energy
input and as such, the higher the SEER the less electricity is
required. The SEER2 rating, developed in 20186, is more stringent
than the SEER rating as it raises the external static pressure
testing conditions to more closely replicate a real world, typical
ducted system.

The proposed heat pump rebates would be for minimum efficiency equipment that would
result in limited to no savings for EKPC’s customers. Energy efficiency programs should be
designed to encourage participants to choose measures that are more efficient than the
baseline (federal, state, and local regulations) because that will save them money on their
electricity bills while also reducing system operating costs. Incentives should be large enough to
help customers afford the more expensive high efficiency equipment.

The heat pump retrofit program should continue to offer tiered incentives, but beginning at the
SEER2 equivalent of a 16 SEER heat pump, as was modeled in the MPS. Furthermore, there
should be tiered incentives established for the various types of heat pump equipment as the
project costs can vary based upon the technology. This includes centrally ducted heat pump
systems, ductless single zone heat pumps, ducted/ductless multizone heat pumps, ground
source heat pumps, and should be expanded to include heat pump water heaters. Additionally,
the program should be co-promoted with the demand response efforts through the installation
of Wi-Fi-enabled thermostats.

The Heat Pump Retrofit program should be coordinated and offered along with the Residential
Energy Audit and the Button-up Weatherization programs. While members should have the
option to participate in any of the programs, establishing a comprehensive pathway will
encourage members to take advantage of the many residential energy efficiency and demand
response offerings. In-home audits can include savings through the installation of direct install
measures, such as air sealing and duct sealing, during the first visit while also identifying
incentives opportunities for insulation to reduce air leaks and encourage the installation of
properly sized heat pump equipment. Combining these program efforts, especially from the
customer perspective, can allow for comprehensive and deeper savings, that would otherwise
not be addressed. Furthermore, the Button-up Weatherization program should include duct

sealing and extend its insulation rebates for ceiling insulation to also include wall and basement
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ceiling insulation, as well as an option for a demand response enabled wi-fi enabled smart
thermostat.

10.5 Residential Energy Audit Program

Recommendation: Eliminate LED bulbs as part of the online energy audit. Provide an in-home
energy audit program with direct install measures such as air and duct sealing with the option

for incentives related to insulation and heat pump technology.

The Residential Energy Audit Program can be an excellent program to help members
understand the importance of energy efficiency in the context of their own home. However, the
program is only offered online, resulting in an expensive marketing effort that is leaving
potential savings opportunities on the table. In 2021, the program had 34 online participants at
a cost of $133,000, equivalent to $3,912 per participant. While the online audit does mail LED
bulbs to participants, as mentioned above those savings will be minimal going forward.

The online audit can still be continued as a marketing tool; however, no LED bulbs should be
mailed. Additionally, the program should be transitioned to provide in-home audits, including
for manufactured homes. To offset the cost of the in-home audit, direct install measures such
as air sealing and duct sealing can be offered. The audit can identify rebate opportunities for
insulation, heat pumps, and heat pump water heaters. Providing in-home audits can identify
and lead to significant per home savings, in addition to offering a personalized experienced for
participants and grow the audit industry. As discussed further below, expansion of the audit
program will positively impact economic development throughout the service territory. The
MPS identified that the leading savings potential, approximately 40 percent, comes from HVAC
shell (air sealing, duct sealing, and insulation) and the HVAC equipment.®*

To increase cost-effectiveness of this effort, program eligibility could be targeted to high energy
use homes and/or target older homes. To be clear, this does not mean that other homes should
be excluded, rather EKPC and the owner-members should concentrate marketing efforts to
homes or neighborhoods which meet these criterions. Another way to increase savings
opportunities is to require an audit be completed for behind-the-meter solar, combining two
programmatic efforts.

%4 Technical Appx. Vol. 2, Ex. DSM-1 EKPC 2021 Potential Study, Figure 4-4 Residential Potential by End-Use and
Building Type — RAP 2036.
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10.6 Demand Response

Recommendation: Expand the residential demand response program to include opportunities
for small businesses. Actively promote the interruptible rate tariff to commercial customers. If
interruptible rate has a continued lack of interest, it should be revised to promote participation.

The MPS indicates that there is potential for EKPC to reduce its forecasted demand by 430 MW
over a 15 year period through a comprehensive residential and commercial demand response
effort.® Investing in this level of demand response would require an investment of $68 million
over the 15 year period; however, it would produce benefits of more than $470 million in that
same time frame, producing a TRC ratio of 6.94.% This indicates that demand response could
serve as a cost-effective alternative to supply. While projected to be highly cost-effective, the
level of total demand response savings actually proposed by EKPC is grossly anemic compared
to the level identified in the MPS. Most of the demand reduction cannot be realized as there
are no commercial demand response programs available or planned. Second, the residential
demand response portfolio excludes cost-effective demand reduction opportunities related to
critical peak pricing and electric vehicle charging.

In 2021, the residential demand response program had a total of 31,464 participants, with a
potential summer demand reduction of 25.6 MW. This is almost equivalent to the RAP demand
reductions identified from direct load control devices. Therefore, the residential demand
response portfolio should be expanded to include tariff efforts related to time-of-use pricing
strategies such as critical peak pricing and for electric vehicle charging. Shifting demand use to
other periods can be extremely effective in reducing supply side constraints and costs. Per
EKPC’s Response to Joint Intervenors’ Supplemental Request 8, EKPC and its owner-members
are considering piloting an electric vehicle charging pilot. This should be included as part of is
DSM portfolio.

There are two commercial opportunities that EKPC should implement to reduce demand. First,
leveraging the residential system, EKPC should offer small businesses the opportunity to
participate in the direct load control thermostat and water heater programs. EKPC identified

%5 Technical Appx. Vol. 2, Ex. DSM-1 EKPC 2021 Potential Study Table 6-7 Demand Response MAP & RAP Potential —
Residential Programs and Table 8 Demand Response MAP & RAP Potential — C/l Programs.

%6 Technical Appx. Vol. 2, Ex. DSM-1 EKPC 2021 Potential Study RAP scenario provided in Table 6-9 NPV Benefits
and Costs MAP & RAP Demand Response Potential — 2036.
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that it does not currently offer this because it “feels this could be confusing and potentially
frustrating to many commercial members.”®’ However, this can easily be avoided by providing
targeted marketing to those on a specific tariff and including marketing that explicitly states
what is eligible. This exact opportunity is offered throughout the country by utilities.
Furthermore, the level of cost-effective demand reduction from this commercial sector will
likely offset the marketing costs and will leverage the same system currently implemented for
the residential demand response effort, effectively lowering the cost per customer.

A second opportunity for commercial demand response is through an interruptible rate, which
could reduce demand by almost 300 MW per the MPS.% EKPC offers Rate D Interruptible
Service as a rider to all rates, which provided a per kilowatt demand monthly bill credit for
customers that respond within thirty minutes to the interruption notice.?® The level of the
demand credit is based upon the annual number of hours of interruption. EKPC’s response to
Joint Intervenors’ Supplemental Request 17, this interruptible tariff is administered by EKPC
Staff, which is common, but does not have any participants. If EKPC is going to offer an
interruptible service tariff, it should work with its owner-members to develop a tariff that will
encourage participation and development of demand response programs at the owner-
member level. One way to encourage participation in this program is to provide varying levels

of demand credits based upon increased notice time prior to an interruption.

10.7 Federal Funding Opportunity

Recommendation: Consider offering two pathways under an in-home energy audit program to
promote the adoption of heat pump technology that will be rebated under the IRA funds to
low-to-moderate income customers. Expand the energy efficiency workforce, with support
from IRA funding, to increase participation for the in-home audit program and in anticipation of
IRA rebates.

97 Response to Joint Intervenors’ Supplemental Request 13.

% Technical Appx. Vol. 2, Ex. DSM-1 EKPC 2021 Potential Study Table 6-8 Demand Response MAP & RAP Potential —
C/1 Programs.

99 KY PSC, East Kentucky Power Cooperative, Inc. of Winchester, Kentucky: Rates, Rules and Regulations for
Furnishing Wholesale Power Service at Various Locations to Rural Electric Cooperative Members Throughout
Kentucky, P.S.C. No. 35, First Revised Sheet No. 23 Effective Oct. 10, 2021),
https://psc.ky.gov/tariffs/Electric/East%20Kentucky%20Power%20Cooperative,%20Inc/Tariff.pdf.
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In the CARES Low-Income Weatherization Program EKPC provides matching funds for the
installation of heat pumps to Community Action Agencies (“CAAs”). EKPC does not implement a
stand-alone weatherization program for low-income customers, nor does it support insulation
and air sealing to make homes more efficient. The program provides up to $2,000 per home to
reduce the costs of a heat pump installation.'° Without funding from EKPC, the rules the CAAs
must operate under preclude them from installing heat pumps in the homes of these
vulnerable customers. This effort by EKPC to strengthen the CAA’s weatherization efforts and
expand the long-term savings for eligible customers should be applauded.

While the rules related to how the IRA funds can be utilized are still being clarified, there is an
interpretation that the IRA funds cannot be stacked with other federal funds, such as those
received for federal weatherization assistance program. The IRA sets forth substantial rebate
opportunities for low-to-moderate income customers. However, there is not an established
workforce network to support the rebate opportunities and EKPC does not offer a
comprehensive pathway or programs to support the rebate opportunities under IRA. As rules
are clarified, EKPC should work with the State’s Office of Energy Policy to support the delivery

of the programs.

One way that EKPC can directly support this effort before the funds are distributed is to
redesign its energy audit program, as suggested above. That potential redesign could be
expanded to include two pathways in order to leverage that one program rather than creating
two distinct programs. The two pathways could be one for higher income homes and a second
to match the IRA eligibility requirements for the low-to-moderate income customers. The low-
to-moderate income pathway could assist in addressing health and safety measures that may
prevent homes from taking advantage of the IRA rebates. If EKPC offers this pathway, it is likely
that it could claim the savings under its DSM portfolio from the IRA rebates. The attribution of
savings will likely need to be discussed with Kentucky’s Office of Energy Policy; however, if EKPC
provides the pathway for owner-members to take advantage of the federal rebate funds, it
would seem appropriate for EKPC to claim the savings.'%!

100 Fynding can be used for the cost of the heat pump and/or installation labor.

101 Attribution will not impact the planning for IRP purposes but can impact the level of savings recognized under
the DSM programs.
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Based upon the limited participation to date, any increased weatherization and HVAC measure
installations related to IRA rebates for residential customers may be detrimental to EKPC’s
programs. This is because contractors may be focused on IRA-related work rather than
promoting the EKPC’s program given the limited energy efficiency workforce and current supply
constraints for items such as HVAC equipment. EKPC can eliminate such concerns by proactively
expanding the weatherization and HVAC work forces within its service territory by ramping up
the investment in its energy efficiency programs over the next few years, rather than
maintaining its current low steady participation rate. Additionally, EKPC should consider a
budget which increases over time to accommodate changes to technology baselines,
opportunities for federal funding, emerging technologies, and program redesign. With these
factors considered, there is potential for greater savings to be recognized under the EKPC DSM
portfolio with minimal additional investment needed.

Furthermore, expansion of the energy audit program can be used to spur economic
development within EKPC’s service territories. Expanding the energy audit program beyond the
online component will encourage workforce expansion for energy auditors, insulators, and
HVAC contractors. Furthermore, by encouraging the expansion of the work force, it will help to
support the adoption of weatherization and HVAC measures rebated under the IRA funding.
Additionally, with IRA funding earmarked for workforce training through state energy offices,
EKPC will not need to absorb a significant portion of the expense to expand the energy
efficiency workforce. Overall, a redesign of the energy audit program, coupled with the IRA
rebates and energy tax credits will result in more job opportunities and provide a positive
economic impact throughout the EKPC service territory.

10.8 Awareness Marketing Efforts

Recommendation: Expand EKPC’s energy efficiency webpage to include rebate levels, eligible
measures, eligible contractors, and ways to participate in the programs. Develop streamlined
marketing materials for use by owner-members.

EKPC’s residential DSM programs have minimal participation per year when compared to the
total number of customers. Figure 18 below shows the level of participation by program. LEDs
and demand response contribute almost all of the 2021 participation, with all other programs
accounting for 0.61% of participation.
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Figure 18. Participation by Program
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Outside of the LED and the demand response effort, the Heat Pump Retrofit Program and
Button-Up Weatherization programs are the only programs that implement energy efficiency in
existing homes. The CARES, Touchstone Energy Home, and Manufactured Homes programs rely
on the cooperatives working with CAAs and manufacturers/builders, respectively. Based upon
the breakdown in Figure 19, this means that only 44% of the 0.61% of the participation
identified in Figure 18 is with owner-members. The reason for the lack of participation in the
energy efficiency programs is likely two-fold. First, as identified above, the rebates are for
minimum efficiency standards and therefore do not support the adoption of more efficient
technology. There is no incentive for customers to choose higher efficiency options and the
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rebate levels are not offsetting the cost of the higher efficient technology. Second, there is a

lack of marketing of the energy efficiency and demand response programs.

Figure 19. Participation Excluding LEDs and Demand Response
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One recommendation is to increase the content on EKPC’s energy efficiency webpage. This
page includes a list of the programs with a one-sentence description. However, it lacks
information on how to participate in the programs, rebate levels, eligible contractors and
measures, and the benefits of energy efficiency. At a minimum, EKPC should revise its website,
referenced in Figure 20, to include the information identified above and provide links to its
member cooperatives to allow for members to find out how to participate.
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Figure 20. EKPC's Energy Efficiency Webpage
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In addition to the website, EKPC could create streamlined marketing materials for its member
cooperatives to utilize to promote the programs at various community events, mailings, and
annual meetings. The materials could be customized with the logo of the member cooperative,
along with EKPC. This would be a way to extend marketing funds further and would be an

economical way to increase program participation and savings.

Finally, with the addition of IRA funding, it would be beneficial for EKPC to provide a general
awareness campaign around electrification and energy efficiency. Increasing awareness of the
benefits of energy efficiency, dispelling the myths of heat pumps, and increasing awareness of
weatherization can increase program participation and savings captured under the program.
Although savings from an awareness campaign may be limited as to what EKPC can claim, it
could result in a decrease in energy usage and load, which will directly impact the IRP.
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10.9 Market Potential Study

Recommendation: Develop a stakeholder process, based on best practices, to support the
development of the DSM inputs into the MPS and IRP. Utilize the MPS to inform the
development of the DSM portfolio but without the MPS dictating the portfolio. Consider equity
in program opportunities, not only with low-income members but also for commercial and

industrial members.

EKPC based the development of its DSM portfolio on the $3 million scenario provided in the
MPS. That scenario did not include the following:

1. Any new programs from those offered by EKPC at the time the study was conducted.

2. Any commercial or industrial programs, including lighting or demand response.

3. Residential demand response programs. This program is projected to cost $22.5 million
in administrative and rebates costs over 15 years.

4. Heat pumps with a SEER 14 or 15. This program is projected to cost $10 million in
administrative and rebate expenses over 15 years to install baseline efficient
technology.

While these offerings were not included as part of that MPS scenario, EKPC still included a
residential demand response program and a heat pump program with baseline efficient
technology. One can gather from this that EKPC used the MPS to inform the design of their DSM
portfolio; however, EKPC did not fully rely on the $3 million MPS scenario. Therefore, the
portfolio design should be viewed as an opportunity for inclusion of cost-effective measures
outside of that MPS scenario. Furthermore, EKPC should not exclude from its DSM portfolio
highly cost-effective savings, such as that from commercial lighting and demand response
opportunities. Energy Efficiency and demand response serve as the least cost supply side option
and should be leveraged when cost-effective to delay or prevent the building of additional
capacity.

On the commercial side, the MPS identified that under the RAP scenario the potential for
22,000 MWh of incremental annual energy savings and almost 5 MW of annual incremental
demand reduction. Yet, EKPC does not offer ANY commercial or industrial programs as part of
its DSM portfolio. Although residential lighting standards are changing, there is still ample
opportunity for lighting savings from the commercial sector, especially from small businesses.
EKPC argues that it observed more commercial members were opting for the most efficient
LEDs, regardless of the utility incentive; however, there are still opportunities to encourage the
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adoption of LEDs in the commercial market.'?? Additionally, the saving attributed to the
adoption of commercial high efficiency LEDs can be claimed by EKPC, unlike with residential
lighting. Given the elimination of low-cost residential lighting savings, an increased annual
investment in energy efficiency of approximately $S1 million for commercial lighting could aid in
the overall cost-effectiveness of the DSM portfolio.

Additionally, as identified above, the demand response program should be extended to include
commercial opportunities, including small business direct load control devices and active
marketing of interruptible tariffs for the commercial customers.

On the residential side, the MPS reviewed the measures based upon EKPC’s program design at
the time of the study but failed to consider how a redesign of the residential programs,
including administrative and marketing, could promote a deeper, comprehensive approach to
whole home weatherization and adoption of energy efficient measures. Currently the
weatherization and HVAC measures are siloed and do not offer comprehensive options from a
participant’s perspective, nor does it promote the development of a comprehensive
weatherization workforce.

DSM was only evaluated at one level, the GDS Potential Study $3 million scenario, with minor
modifications from EKPC for demand response and level of measure efficiency. To fully evaluate
DSM potential and its impact on supply side planning, EKPC should have reviewed multiple
levels of savings within the context of the IRP to determine the appropriate level of investment
in DSM. Not only should EKPC have considered the various level of savings and investment
identified in the GDS Potential Study, but it should have included levels of costs and savings
associated with all cost-effective energy efficiency. Based on the limited review of energy
efficiency and demand response potential, it is likely that EKPC is leaving alternative supply side
cost-effective savings out of its portfolio. In addition to the recommendations throughout the
DSM portion of the report, we would like to recommend some best practices for consideration
in the development of future EKPC DSM portfolios which are included in the IRP. These best
practices are based upon EFG Staff’s participation in stakeholder processes to develop DSM
inputs for the IRP in other jurisdictions.

1. Utilize a stakeholder process to support development of DSM inputs for the IRP.
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2. Reduce program costs by including avoided transmission and distribution benefits.

3. Convert energy savings to the generation level by using marginal in place of an average
line loss rate.

4. Bundle savings consistent with a coherent program or portfolio design.

5. Model differing levels of savings, beyond RAP and MAP, with the intent to capture all
cost-effective energy efficiency and demand response savings.

6. Give the IRP model two or three opportunities to select a differing level of savings so
that the change in saving can be both stable for several years and better match up with
need for new generation.

7. Model levelized program costs instead of as-spent costs to ensure that DSM is modeled
on a level playing field as new supply side resources.

8. Avoid double-counting savings by excluding naturally occurring savings, (e.g., residential
lighting), that are already captured in the load forecast.
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Professional Summary

Anna Sommer is a principal of Energy Futures Group in Hinesburg, Vermont. She has nearly 20 years’
experience working on a wide variety of energy planning related issues. Her primary focus is on all
aspects of integrated resource planning (IRP) including capacity expansion and production costing
simulation, scenario and sensitivity construction, modeling of supply and demand side resources, and
review and critique of forecast inputs such as fuel prices, wholesale market prices, load forecasts, etc.
Additionally, she has experience with various aspects of DSM planning including construction of avoided
costs and connecting IRPs to subsequent DSM plans. Anna has had formal training on the Aurora,
EnCompass, and Strategist models and has reviewed modeling performed using numerous models
including Aurora, EnCompass, Capacity Expansion Model, PLEXOS, PowerSimm, PROSYM, PROMOD,
RESOLVE, SERVM, Strategist, and System Optimizer. She has provided expert testimony in front of utility
commissions in Indiana, Michigan, Minnesota, Montana, New Mexico, North Carolina, Puerto Rico, and
South Carolina, and South Dakota.

Experience

2019-present: Principal, Energy Futures Group, Hinesburg, VT

2010-2019: President, Sommer Energy, LLC, Canton, NY

2007-2008: Project Manager, Energy Solutions, Oakland, CA

2003-2007: Research Associate, Synapse Energy Economics, Cambridge, MA

Education

M.S. Energy and Resources, University of California Berkeley, 2010
Master’s Project: The Water and Energy Nexus: Estimating Consumptive Water Use from Carbon
Capture at Pulverized Coal Plants with a Case Study of the Upper Colorado River Basin

B.S., Economics and Environmental Studies, Tufts University, 2003

Additional training

Graduate coursework in Data Analytics — Clarkson University, 2015-2016.
Graduate coursework in Civil Engineering and Applied Mechanics — McGill University, 2010.
Research Experience in Carbon Sequestration (RECS), U.S. Department of Energy, 2009.

Selected Projects

e MISO Environmental Sector. Supporting the Environmental Sector of MISO during the process of
redesigning MISO’s resource adequacy construct including advising on the manner in which the

construct would influence integrated resource plans in the MISO footprint. (2021 to present)
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e EfficiencyOne. Supporting EfficiencyOne’s participation in Nova Scotia Power’s integrated resource
planning process. (2019 to 2020)

e Minnesota Center for Environmental Advocacy. Evaluation of Xcel Energy’s 2020 Integrated
Resource Plan and Strategist modeling in support of that evaluation. (2019 to present) Evaluation of
Minnesota Power Company’s proposal to build a new natural gas combined cycle power plant and
Strategist modeling of alternatives to the plant. Comments regarding Great River Energy’s
integrated resource plan to meet future energy and capacity needs. (2018) Comments regarding
Otter Tail Power’s integrated resource plan to meet future energy and capacity needs. Comments
regarding Minnesota Power’s integrated resource plan to meet future energy and capacity needs.
(2016) Comments regarding Great River Energy’s integrated resource plan to meet future energy
and capacity needs. (2015) Comments regarding Otter Tail Power’s integrated resource plan to meet
future energy and capacity needs. (2014) Comments regarding Xcel Energy’s Sherco 1 and 2 Life-
Cycle Management Study. Comments regarding Minnesota Power’s proposal to retrofit Boswell Unit
4. Comments regarding Minnesota Power’s integrated resource plan to meet future energy and
capacity needs. Comments regarding Xcel Energy’s integrated resource plan to meet future energy
and capacity needs. (2013) Evaluation of Otter Tail Power’s plan to diversify its baseload resources.
Comments regarding Minnesota Power’s “Baseload Diversification Study” — a resource planning
exercise examining the use of fuels other than coal to serve baseload needs. (2012) Comments
regarding IPL’s integrated resource plan to comply with pending EPA regulations and meet future
capacity and energy needs. (2011) Evaluation of a proposal by seven utilities to build a new
supercritical pulverized coal plant including alternatives to the plant and potential for greenhouse
gas regulation. (2006)

e Coalition for Clean Affordable Energy. Evaluation of Public Service Company of New Mexico's
abandonment and replacement of the San Juan generating station. (2019 to 2020)

e Earthjustice. Evaluation of the Puerto Rico Electric Power Authority’s 2019 Integrated Resource
Plan. (2019 to 2020)

e (Citizens Action Coalition of Indiana. Evaluation of Southern Indiana Gas and Electric’s proposal to
offer DSM programs to its customers. (2020 to present) Comments regarding Indianapolis Power &
Light’s integrated resource plan to meet future energy and capacity needs. (2020) Advising
stakeholders on stakeholder workshops in preparation for Southern Indiana Gas and Electric’s
integrated resource plans to meet future energy and capacity needs. Evaluation of Indianapolis
Power & Light’s proposal to offer DSM programs to its customers. Evaluation of Duke Energy
Indiana’s proposal to offer DSM programs to its customers. Evaluation of Indiana Michigan Power’s
proposal to offer DSM programs to its customers. (2019 to present) Comments regarding Duke
Energy Indiana’s integrated resource plan to meet future energy and capacity needs. Comments
regarding Indiana Michigan Power’s integrated resource plan to meet future energy and capacity
needs. (2019) Comments on Northern Indiana Public Service Company’s integrated resource plans
to meet future energy and capacity needs. (2019) Evaluation of Southern Indiana Gas and Electric’s
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proposal to build a new natural gas combined cycle power plant. (2018) Evaluation of Duke Energy
Indiana’s proposal to offer DSM programs to its customers. Evaluation of Southern Indiana Gas and
Electric’s proposal to offer DSM programs to its customers. Comments regarding Southern Indiana
Gas and Electric Company’s integrated resource plans to meet future energy and capacity needs.
Comments regarding Indianapolis Power & Light's integrated resource plan to meet future energy
and capacity needs. Comments regarding Northern Indiana Public Service Company’'s integrated
resource plan to meet future energy and capacity needs. (2017) Comments regarding Duke Energy
Indiana and Indiana Michigan Power’s integrated resource plans to meet future energy and capacity
needs. (2016)

e Environmental Law and Policy Center. Evaluation of DTE Energy’s 2019 Integrated Resource Plan
modeling and Strategist modeling in support of that evaluation. (2019)

e New Energy Economy. Evaluation of Public Service Company of New Mexico's Strategist modeling
of coal plant retirement scenarios. (2017)

e Institute for Energy Economics and Financial Analysis. Evaluation of Puerto Rico Electric Power
Authority’s plan to build an offshore LNG port. (2017) Evaluation of Puerto Rico Electric Power
Authority’s proposal to meet future energy and capacity needs.

Selected Publications

The Husker Energy Plan: A New Energy Plan for Nebraska, prepared by Anna Sommer, Tyler Comings,
and Elizabeth Stanton for the Nebraska Wildlife Federation. January 16, 2018.

Pennsylvania Long-Term Renewables Contracts Benefits and Costs, prepared by Elizabeth Stanton, Anna

Sommer, Tyler Comings, and Rachel Wilson for the Mid-Atlantic Renewable Energy Coalition. October
27,2017.

“Pursue Carbon Capture and Utilization of Storage,” “Establish Energy Savings Targets for Utilities,” and
“Tax Carbon Dioxide Emissions,” in Implementing EPA’s Clean Power Plan: A Menu of Options, prepared

by Anna Sommer for the National Association of Clean Air Agencies and the Regulatory Assistance
Project. June 7, 2015.

Overpaying and Underperforming: The Edwardsport IGCC Project, prepared by Anna Sommer for
Citizens’ Action Coalition, Save the Valley, Valley Watch, and Sierra Club. February 3, 2015.

Public Utility Regulation Without the Public: The Alabama Public Service Commission and Alabama

Power, prepared by David Schlissel and Anna Sommer for Arise Citizens’ Policy Project. March 1, 2013.

A Texas Electric Capacity Market: The Wrong Tool for a Real Problem, prepared by Anna Sommer and
David Schlissel for Public Citizen of Texas. February 12, 2013.

Independent Administration of Energy Efficiency Programs: A Model for North Carolina, prepared by
David Nichols, Anna Sommer, and William Steinhurst for Clean Water for North Carolina, April 13, 2007.
Integrated Portfolio Management in a Restructured Supply Market, prepared by Paul Chernick, Jonathan
Wallach, William Steinhurst, Tim Woolf, Anna Sommer, and Kenji Takahashi. June 30, 2006.

Ensuring Delaware’s Energy Future: A Response to Executive Order No. 82, prepared by the Delaware

Cabinet Committee on Energy with technical assistance at Synapse Energy Economics from William
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Steinhurst, Bruce Biewald, David White, Kenji Takahashi, Alice Napoleon, Amy Roschelle, Anna Sommer,
and Ezra Hausman for the Delaware Public Service Commission staff. March 8, 2006.

“Assessment of Carbon Sequestration Feasibility and Markets,” by Anna Sommer and William
Steinhurst, in Mohave Alternatives and Complements Study, a Sargent & Lundy and Synapse Energy
Economics, Inc., report prepared for Southern California Edison. February 2006.

Potential Cost Impacts of a Renewable Portfolio Standard in New Brunswick, prepared by Tim Woolf,

David White, Cliff Chen, and Anna Sommer for the New Brunswick Department of Energy. October 2005.
Considering Climate Change in Electric Resource Planning: Zero is the Wrong Carbon Value, prepared by

Lucy Johnston, Amy Roschelle, Ezra Hausman, Anna Sommer, and Bruce Biewald as a Synapse Energy
Economics, Inc. report. September 20, 2005.

Potential Cost Impacts of a Vermont Renewable Portfolio Standard, prepared by Tim Woolf, David E.
White, Cliff Chen, and Anna Sommer as a Synapse Energy Economics, Inc. report for the Vermont Public
Service Board. October 16, 2003.

Presentations and Articles

“Practical Strategies for the Electricity Transition.” A presentation at Energy Finance 2019. June 18,
2019.

“Carbon Capture and Storage.” A presentation at Energy Finance 2018. March 13, 2018.

“Puerto Rico’s Electric System, Before and After Hurricane Maria.” A webinar with Cathy Kunkel on
behalf of the Institute for Energy Economics and Financial Analysis. October 24, 2017.

“Rebutting Myths About Energy Efficiency.” A presentation at the Beyond Coal to Clean Energy
Conference sponsored by Sierra Club and Energy Foundation. October 8, 2015.

“The Energy and Water Nexus: Carbon Capture and Water.” A presentation at the Water and Energy
Sustainability Symposium. September 28, 2010.

“Carbon Sequestration.” A presentation to Vermont Energy Investment Corporation. August 17, 2009.
“Carbon Dioxide Emissions Costs and Electricity Resource Planning.” A presentation before the New
Mexico Public Regulation Commission with David Schlissel. March 28, 2007.

“Electricity Supply Prices in Deregulated Markets — The Problem and Potential Responses.” A
presentation at the NASUCA Mid-Year Meeting with Rick Hornby and Ezra Hausman. June 13, 2006.
“IGCC: A Public Interest Perspective.” A presentation at the Electric Utilities Environmental Conference
2006. January 24, 2006.

Woolf, Tim, Anna Sommer, John Nielsen, David Barry and Ronald Lehr. “Managing Electric Industry Risk
with Clean and Efficient Resources,” The Electricity Journal, Volume 18, Issue 2, March 2005.

Woolf, Tim, and Anna Sommer. “Local Policy Measures to Improve Air Quality: A Case Study of Queens
County, New York,” Local Environment, Volume 9, Number 1, February 2004.

Professional Affiliations

Board Member, Public Utility Law Project of New York, 2018 — present

Energy Futures Group, Inc
PO Box 587, Hinesburg, VT 05461 — USA |, 315-386-3834 | @ asommer@energyfuturesgroup.com



Anna Sommer —

Principal s e

Board Member, Community Development Program of St. Lawrence County, 2017 — present
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Earnest White -

Senior Consultant

Professional Summary

Earnest White brings experience focused in load forecasting, power market modeling, capacity
expansion planning, and regulatory policy. His most recent experience was analyzing and providing
expert witness testimony on integrated resource plans, renewable portfolio standard petitions, utility-
scale solar certifications, general rate cases, and retail choice as staff member of the Virginia State
Corporation Commission. Earnest has training and experience across several utility-specific planning
platforms including PLEXOS, Aurora, PROMOD, and IMPLAN. Additionally, he has worked with SAS, R,
and Python.

Experience

2022-present: Senior Consultant, Energy Futures Group, Hinesburg, VT

2017-2022: Principal Utilities Policy Specialist, Virginia State Corporation Commission, Richmond, VA
2014-2017: Lead Analyst Wholesale Markets, Tesla Forecast Solutions, Richmond, VA

2008-2014: Power Market Modeler, Tesla Forecast Solutions, Richmond, VA

Education

Master of Energy Business, University of Tulsa, 2021

Bachelor, Economics, Virginia Commonwealth University, 2009

Select Projects

e Virginia State Corporation Commission. Analyzed and provided expert witness testimony related
to the load forecasting assumptions and capacity modeling of the 2018 and 2020 Dominion Energy
Virginia IRPs. (2018-2020)

e CENACE. Supported the National Energy Control Center (CENACE) of Mexico’s development and
deployment of its national and regional power market forecasting. (2016-2017)

e Transpower New Zealand. Collaborated with New Zealand’s national grid operator to develop
new techniques to estimate and forecast the effects of distributed generation on net load at the
transmission level. (2011-2017)

e Washington State Office of the Attorney General. Supported GTN Xpress Project: A Critical
Review of Need, Cost and Impacts, prepared for the Washington State Office of the Attorney
General, and filed with the Federal Energy Regulatory Commission in Docket No.CP22-2-00, on
behalf of the States of Washington, California, and Oregon.
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Chelsea Hotaling — —

consultant ENERGY FUTURES GROUP

Professional Summary

Chelsea is a Consultant at Energy Futures Group specializing in integrated resource planning and load
forecasting. Prior to joining EFG, Chelsea held a research position at Clarkson University while
completing her Master’s in Data Analytics and Environmental Policy & Governance. Chelsea’s research
focused on multi-stakeholder microgrids for resiliency. She also participated in the Reforming the Energy
Vision (REV) proceedings for the Potsdam (NY) microgrid REV project. Chelsea’s current work is focused
on all aspects of Integrated Resource Planning including capacity expansion and production cost
modeling and load forecasting. Chelsea runs the EnCompass model in support of long-term planning
exercises such an IRP analyses and has critiqued IRP modeling performed using Aurora, Plexos,
PowerSimm, and System Optimizer. Chelsea has experience working with numerous software programs
including Python, R, and Stata.

Education
M.S., Data Analytics, Clarkson University, 2020
M.S., Environmental Policy and Governance, Clarkson University, 2019

MBA, Concentration in Environmental Management, Clarkson University, 2012

B.S., Accounting and Economics, Elmira College, 2007

Experience

2021-present: Consultant, Energy Futures Group, Hinesburg, VT
2020-2021: Senior Analyst, Energy Futures Group, Hinesburg, VT
2019-2020: Analyst, Energy Futures Group, Hinesburg, VT
2018-2019: Intern, Sommer Energy, Canton, NY

2016-2019: Research Assistant, Clarkson University, Potsdam, NY

Selected Projects

e The Department of Attorney General and Sierra Club. Reviewed and submitted testimony on
the Aurora modeling Indiana Michigan Power Company performed for its 2021 IRP. (2022 to
present)

e The Environmental Law and Policy Center, The Ecology Center, Union of Concerned
Scientists, and Vote Solar. Performed Aurora modeling to evaluate higher levels of distributed
solar for the Consumers Energy Company’s 2021 Integrated Resource Plan. (2020 to 2021)

Energy Futures Group, Inc
PO Box 587, Hinesburg, VT 05461 — USA |, 315-605-8857| (@chotaling@energyfuturesgroup.com



Chelsea Hotaling =

Consultant ENERGY FUTURES GROUP

e Colorado Office of the Utility Consumer Advocate. Performed EnCompass modeling related to
the Public Service Company of Colorado’s 2021 Electric Resource Plan. (2021)

¢ Minnesota Center for Environmental Advocacy. Evaluation of Otter Tail Power’s 2021 Integrated
Resource Plan and EnCompass modeling in support of that evaluation. (2022 to present) Evaluation
of Minnesota Power’s 2021 Integrated Resource Plan and EnCompass modeling in support of that
evaluation. (2021 to present) Evaluation of Xcel Energy’s 2020 Integrated Resource Plan and
EnCompass modeling in support of that evaluation. (2019 to 2021)

e Earthjustice. Evaluation of Louisville Gas and Electric Company and Kentucky Utilities Company
Integrated Resource Plan. (2022 to present) Evaluation of PREPA’s request for proposals for
temporary emergency generation. (May 2020) Evaluation of the Puerto Rico Electric Power
Authority’s 2019 Integrated Resource Plan. (2019 to 2020)

e The Council for the New Energy Economics. Participated in Evergy’s integrated resource plan
stakeholder workshops and performed EnCompass modeling to evaluate coal plant retirements
(2020 to 2021).

e EfficiencyOne. Supported EfficiencyOne’s participation in Nova Scotia Power’s integrated resource
planning process. (2019 to 2020)

e Southern Alliance for Clean Energy. Evaluation of Dominion Energy South Carolina’s 2020
Integrated Resource Plan. (2020)

e Washington Electric Cooperative. Conducted the analysis for the 2020 Integrated Resource Plan.
(2019 to 2020)

e Coalition for Clean Affordable Energy. Evaluated the Public Service Company of New Mexico's
abandonment and replacement of the San Juan generating station and performed EnCompass
modeling to develop an alternative replacement portfolio. (2019 to 2020)

e Citizens Action Coalition of Indiana. Comments regarding Duke Energy Indiana’s integrated
resource plans to meet future energy and capacity needs (May 2022). Comments regarding
Northern Indiana Public Service Company’s integrated resource plans to meet future energy and
capacity needs. (March 2022) Comments regarding Southern Indiana Gas and Electric’s integrated
resource plans to meet future energy and capacity needs (November 2020). Comments regarding
Indianapolis Power and Light’s integrated resource plans to meet future energy and capacity needs
(April 2020). Comments regarding Indiana Michigan Power Company’s integrated resource plans to
meet future energy and capacity needs (December 2019). Evaluation of Southern Indiana Gas and
Electric’s proposal to build an 850 MW gas combined cycle facility. (August 2018)

e |Institute for Energy Economics and Financial Analysis (IEEFA). Evaluation of National Grid’s
long-term natural gas capacity report. (March 2020). Evaluation of the Puerto Rico Energy
Commission’s proposed wheeling regulation. (March 2019) Co-author for the report Retail Choice
Will Not Bring Down Puerto Rico’s High Electricity Rates. (August 2018) Evaluation of the Puerto Rico
Energy Commission’s proposed microgrid rules. (February 2018)
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Publications

Hotaling, C., Bird, S., & Heintzelman, M. D. (2021). Willingness to pay for microgrids to enhance
community resilience. Energy Policy, 154, 112248.

Atems, B., & Hotaling, C. (2018). The effect of renewable and nonrenewable electricity generation on

economic growth. Energy Policy, 112, 111-118.

Bird, S., & Hotaling, C. (2017). Multi-stakeholder microgrids for resilience and sustainability.
Environmental Hazards, 16(2), 116-132.

Bird, S., Enayati, A., Hotaling, C., and Ortmeyer, T. (2017). Resilient Community Microgrids: Governance
and Operational Challenges. In Energy Internet: An Open Energy Platform to Transform Legacy Power
Systems into Open Innovation and Global Economic Engine, edited by Alex Q. Huang and Wencong Su.
Elsevier.
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Stacy Sherwood -_—

Managing Consultant

Professional Summary

Stacy Sherwood brings over a decade of experience in the energy industry, specializing in energy
efficiency (EE), demand response (DR), automated metering infrastructure (AMI), cost recovery, and
renewable energy. Stacy has testified or provided comments before the public service commissions of
Louisiana and Maryland and the public utilities commissions of Pennsylvania and Rhode Island on AMI,
EE, and reasonableness of revenue increases. Throughout her career, Stacy has evaluated various
electric and natural gas EE and DR plans; potential studies; evaluation, measurement, and verification
reports; and riders for cost recovery. In particular, she has specialized in the design of low-income EE
programs in Arkansas, Maryland, and Pennsylvania. Ms. Sherwood has also testified in 14 cases related
to the reasonableness of revenuer requirements in Pennsylvania and Rhode Island.

Experience

2021-present: Managing Consultant, Energy Futures Group, Hinesburg, VT
2015-2021: Senior Analyst, Exeter Associates, Inc., Columbia, MD

2013-2015: Assistant Director of Energy, Analysis, and Planning Division, Maryland Public Service
Commission, Baltimore, MD

2011-2013: Regulatory Economist I, Maryland Public Service Commission, Baltimore, MD

2009-2011: Regulatory Economist |, Maryland Public Service Commission, Baltimore, MD

Education

B.A., Business Administration, Economics, Accounting/Economics, McDaniel College, 2009

Select Projects

e Connecticut Energy Efficiency Board. Senior Technical Lead of the oversight of the state’s electric
and gas residential energy efficiency programs. Work closely with the state’s utilities to develop,
implement, and evaluate cost-effective program designs and goals for the Three-Year
Conservation and Load Management Plan.

e Louisiana Public Service Commission. Filed testimonies evaluating the reasonableness of
automated metering infrastructure implementation plans by Concordia Electric Cooperative, Inc.,
Southwest Louisiana Electric Membership Corporation, and Point Coupee Electric Membership
Corporation. (2020-2021)

e Pennsylvania Office of Consumer Advocate. Reviewed and commented on potential studies

utilized to develop energy efficiency and demand response targets for Phase Ill and IV of the Act 129
Energy Efficiency and Conservation (EE&C) Program. Provided written testimony on utility EE&C five-
year plans. (2015-2021)
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e Arkansas Attorney General’s Consumer Utility Rate Advocacy Division. Drafted a dedicated
limited income EE program strawman implemented on a pilot basis by the electric and natural gas
utilities. (2018-2020)

e Arkansas Attorney General’s Consumer Utility Rate Advocacy Division. Participated in Parties
Working Collaboratively (PWC) group regarding the electric and natural gas EE programs. Provided
comments on three-year plans, annual progress reports, and evaluation, measurement, and
verification reports. (2017-2021)

e U.S. Air Force Civil Engineer Center. Evaluated the feasibility of geothermal energy production at
Edwards Air Force Base. (2015-2016)

e Maryland Public Service Commission Staff. Developed templates and directed work groups
related to the implementation of the electric and natural gas EmMPOWER Maryland EE and DR
programs. Evaluated the semi-annual reports and three-year plans filed by the utilities and
submitted comments regarding plan recommendations before the Maryland Public Service
Commission. (2009-2015)

Select Publications

e Author on Chapter 2.5 Environmental Justice, Final Report Concerning the Maryland Renewable
Portfolio Standard as Required by Chapter 393 of the Acts of The Maryland General Assembly of
2017, https://dnr.maryland.gov/pprp/Documents/FinalRPSReportDecember2019.pdf.

e lead Author, Power Plant Research Program, Maryland Department of Natural Resources
o Electricity in Maryland — Fact Book, 2019
o Electricity in Maryland — Fact Book, 2016

Expert Testimony

Before the Kansas Corporation Commission, Docket No. 22-EKME-254-TAR In the Matter of
the Application of Evergy Kansas Metro, Inc., Evergy Kanasas South, Inc. and Evergy
Kansas Central, Inc. for Approval of its Demand-Side Management Portfolio Pursuant to
the Kansas Energy Efficiency Investinent Act (“KEEIA”), K.S.A. 66-1283, for Natural
Resources Defense Council. Testified regarding reasonableness of the proposed Plan and
its comphiance with the KEEIA Act.

Before the Louisiana Public Service Commission, Docket No. U-35877 Pointe Coupee Electric
Membership Corporation Application to Acquire and Install an Automated Metering
System and Request for Cost Recovery and Related Relief, February 2021, for the
Louisiana Public Service Commission Staff. Testified regarding the implementation of
automated metering infrastructure to replace current meters. (Case settled prior to cross-
examination.)

Before the Pennsylvania Public Utilities Commission, Docket No. M-2020-3020818, Petition of
Dugquesne Light Company for Approval of its Energy Efficiency and Conservation Phase
IV Plan, January 2021, on behalf of the Pennsylvania Office of Consumer Advocate.
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Testified regarding reasonableness of the proposed Plan and its compliance with
Pennsylvania Act 129. (Case settled prior to cross-examination.)

Before the Pennsylvania Public Utilities Commission, Docket No. M-2020-3020830, Petition of
PECO Energy Company for Approval of its Energy Efficiency and Conservation Phase
IV Plan, January 2021, on behalf of the Pennsylvania Office of Consumer Advocate.
Testified regarding reasonableness of the proposed Plan and its compliance with
Pennsylvania Act 129. (Case settled prior to cross-examination.)

Before the Pennsylvania Public Utilities Commission, Docket No. M-2020-3020824, Petition of
PPL Electric Utilities for Approval of its Energy Efficiency and Conservation Phase IV
Plan, January 2021, on behalf of the Pennsylvania Office of Consumer Advocate.
Testified regarding reasonableness of the proposed Plan and its compliance with
Pennsylvania Act 129. (Case settled prior to cross-examination.)

Before the Louisiana Public Service Commission, Docket No. U-35707 Southwest Louisiana
Electric Membership Corporation Application for Approval to Acquire and Install an
Automated Metering System and Request for Cost Recovery and Related Relief,
December 2020, for the Louisiana Public Service Commission Staff. Testified regarding
the implementation of automated metering infrastructure to replace current meters. (Case
settled prior to cross-examination.)

Before the Pennsylvania Public Utilities Commission, Docket No. R-2020-3020919
Pennsylvania Public Utility Commission v. Audubon Water Company, November 2020,
for the Pennsylvania Office of Consumer Advocate. Testified regarding reasonableness
of the overall revenue increase. (Case settled prior to cross-examination.)

Before the Pennsylvania Public Utilities Commission, Docket No. R-2020-3020256
Pennsylvania Public Utility Commission v. City of Bethlehem — Water Department,
November 2020, for the Pennsylvania Office of Consumer Advocate. Testified regarding
reasonableness of the overall revenue increase. (Case settled prior to cross-examination.)

Before the Louisiana Public Service Commission, Docket No. U-35456 Concordia Electric
Cooperative Inc. Application for Certification of a Replacement Advanced Metering
System and Approval of Related Financing, November 2020, for the Louisiana Public
Service Commission Staff. Testified regarding the implementation of automated metering
infrastructure to replace current meters. (Case settled prior to cross-examination.)

Before the Pennsylvania Public Utilities Commission, Docket No. R-2020-3019612
Pennsylvania Public Utility Commission v. Reynolds Disposal Company, October 2020,
for the Pennsylvania Office of Consumer Advocate. Participated in mediation regarding
reasonableness of the overall revenue increase.
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Before the Pennsylvania Public Utilities Commission, Docket No. R-2019-3010955
Pennsylvania Public Utility Commission v. City of Lancaster — Sewer Fund, October
2019, for the Pennsylvania Office of Consumer Advocate. Testified regarding
reasonableness of the overall revenue increase.

Before the Pennsylvania Public Utilities Commission, Docket No. R-2019-3008208
Pennsylvania Public Utility Commission v. Wellsboro Electric Company, October 2019,
for the Pennsylvania Office of Consumer Advocate. Testified regarding reasonableness
of the overall revenue increase.

Before the Pennsylvania Public Utilities Commission, Docket No. R-2019-3008209
Pennsylvania Public Utility Commission v. Valley Energy, Inc, October 2019, for the
Pennsylvania Office of Consumer Advocate. Testified regarding reasonableness of the
overall revenue increase.

Before the Pennsylvania Public Utilities Commission, Docket No. R-2019-3008212,
Pennsylvania Public Utility Commission v. Citizens’ Electric Company of Lewisburg, PA,
October 2019, for the Pennsylvania Office of Consumer Advocate. Testified regarding
reasonableness of the overall revenue increase.

Before the Pennsylvania Public Utilities Commission, Docket No. R-2019-3009559,
Pennsylvania Public Utility Commission v. Eaton Sewer & Water Company, Inc. —
Wastewater Division, August 2019, for the Pennsylvania Office of Consumer Advocate.
Participate in mediation regarding reasonableness of the overall revenue increase.

Before the Pennsylvania Public Utilities Commission, Docket No. R-2019-3009567,
Pennsylvania Public Utility Commission v. Eaton Sewer & Water Company, Inc. — Water
Division, August 2019, for the Pennsylvania Office of Consumer Advocate. Participate in
mediation regarding reasonableness of the overall revenue increase.

Before the Pennsylvania Public Utilities Commission, Docket No. R-2019-3008947,
Pennsylvania Public Utility Commission v. Community Utilities of Pennsylvania Inc.
Water Division, July 2019, for the Pennsylvania Office of Consumer Advocate. Testified
regarding reasonableness of the overall revenue increase. (Case settled prior to cross-
examination.)

Before the Pennsylvania Public Utilities Commission, Docket No. R-2019-3008948,
Pennsylvania Public Utility Commission v. Community Utilities of Pennsylvania Inc.
Wastewater Division, July 2019, for the Pennsylvania Office of Consumer Advocate.
Testified regarding reasonableness of the overall revenue increase. (Case settled prior to
cross-examination.)
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Before the Pennsylvania Public Utilities Commission, Docket No. R-2019-3006904,
Pennsylvania Public Utility Commission v. The Newtown Artesian Water Company
(Supplement No. 136 to Tariff Water — Pa. P.U.C. No. 9), March 2019, for the
Pennsylvamia Office of Consumer Advocate. Testified regarding reasonableness of the
overall revenue increase. (Case settled prior to cross-examination.)

Before the Pennsylvania Public Utilities Commission, Docket No. R-2018-3006814,
Pennsyivania Public Utility Commission v. UGI Utilities, Inc — Gas Division (Utility
Code 123100, Filed Tariff Gas- Pa. P.U.C. Nos. 7 and 7S), January 2019, on behalf of
the Pennsylvania Office of Consumer Advocate. Testified regarding reasonableness of
its proposed consolidated natural gas energy efficiency plan. (Case settled prior to cross-
examination.)

Before the Pennsylvania Public Utilities Commission, Docket No. M-2018-3004144, Petition of
UGI Utilities, Inc. — Electric Division for Approval of Phase I1I of its Energy Efficiency
and Conservation Plan, August 2018, on behalf of the Pennsylvania Office of Consumer
Advocate. Testified regarding reasonableness of proposed Plan. (Case settled prior to
cross-examination.)

Before the Pennsylvania Public Utilities Commission, Docket No. R-2018-3001307,
Pennsylvania Public Utility Commission v. Hidden Valley Utility Services, L.P. —
Wastewater (General Rate Increase Filed Pursuant to 66 PS. CS 1308, Including
Answers to 52 PA. Code 53.52), April 2018, on behalf of the Pennsylvania Office of

Consumer Advocate. Testified regarding the reasonableness of the overall revenue
increase.

Before the Pennsylvania Public Utilities Commission, Docket No. R-2018-3001306,
Pennsylvania Public Utility Commission v. Hidden Valley Utility Services, L.P. — Water
(General Rate Increase Filed Pursuant to 66 PS. CS 1308, Including Answers to 52 PA.
Code 53.52), April 2018, on behalf of the Pennsylvania Office of Consumer Advocate.
Testified regarding the reasonableness of the overall revenue increase.

Before the Pennsylvania Public Utilities Commission, Docket No. P-2015-2497267, Petition of
Dugquesne Light Company for Approval of its Smart Meter Procurement and Installation
Plan, February 2016, on behalf of the Pennsylvania Office of Consumer Advocate.
Testified regarding the inclusion of additional costs related to the Plan’s implementation.

Before the Pennsylvania Public Utilities Commission, Docket No. M-2015-2477174, Petition of
UGI Utilities, Inc. — Electric Division for Approval of Phase II of its Energy Efficiency
and Conservation Plan, February 2016, on behalf of the Pennsylvania Office of
Consumer Advocate. Testified regarding reasonableness of proposed Plan. (Case settled
prior to cross-examination.)
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Before the Pennsylvania Public Utilities Commission, Docket No. M-2015-2515642, Petition of
PPL Electric Utilities for Approval of its Energy Efficiency and Conservation Phase I1
Plan, January 2016, on behalf of the Pennsylvania Office of Consumer Advocate.
Testified regarding reasonableness of the proposed Plan and its compliance with
Pennsylvania Act 129. (Case settled prior to cross-examination.)

Before the Pennsylvania Public Utilities Commission, Docket No. M-2015-2515375, Petition of
Dugquesne Light Company for Approval of its Energy Efficiency and Conservation Phase
II Plan, January 2016, on behalf of the Pennsylvania Office of Consumer Advocate.
Testified regarding reasonableness of the proposed Plan and its compliance with
Pennsylvania Act 129. (Case settled prior to cross-examination.)

Before the Public Utilities Commission of Rhode Island, Docket No. 4595, Newport Water
Division — Rate Application to Collect Additional Revenies of $1,304,595 for a Total
Cost of Service of 320,151,440, December 2015, on behalf of the Division of Public
Utilities and Carriers. Testified regarding reasonableness of the overall rate revenue
increase.

Before the Maryland Public Service Commission, Case No. 9311, In the Matter of the
Application of Potomac Electric Power Company for an Increase in its Retail Rates For
the Distribution of Electric Energy, April 2013, on behalf of the Maryland Public Service
Commission Staff. Testified regarding the inclusion of advanced metering infrastructure
meters and energy advisor and engineer positions in rates.
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