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About Advanced Energy Economy (AEE)

AEE is a national association of businesses that are making the energy we
use secure, clean, and affordable.

AEE is the only industry association in the United States that represents the
full range of advanced energy technologies and services, both grid-scale and
distributed. Advanced energy includes energy efficiency, demand response,
energy storage, wind, solar, hydro, nuclear, electric vehicles, and more.

AEE also supports the work of the Advanced Energy Buyers Group ("AEBG”), a
coalition of large buyers of advanced energy technologies to meet sustainability
goals.

AEE pursues policy transformation in the states and in wholesale power markets
that expand market opportunities for advanced energy technologies and lay the
foundation for a 100 percent clean advanced energy future.



Three key industry trends shaping the future role of, and

demands on, RTOs/ISOs

1. Massive technology shift to wind, solar, and energy storage, along with ever-
increasing adoption of distributed energy resources, all driven by cost declines,
state and federal policy, and consumer preferences

2. States are taking a much more direct role in shaping the resource mix today as
compared to when RTOs/ISOs were formed

3. Large customer expectations and demands now extend beyond just lower cost
and choice to reduced carbon emissions and other new factors

These trends are putting new pressures on existing RTOs/ISOs, while also
driving interest in expanding regional competitive markets



Advanced Energy Technologies are Among the Most Cost Effective

Options for Energy Production

Levelized Cost of Energy Comparison—Unsubsidized Analysis

Selected renewable energy generation technologies are cost-competitive with conventional generation technologies under certain circumstances

Solar PV-Rooftop Residential

Solar PV-Rooftop C&I
Solar PV-Community $63 - $94
Solar PV-Crystalline Utility Scale” $31 - $42
Renewable Energy
Solar PV-Thin Film Utility Scale” $29 . $38

Solar Thermal Tower with Storage $126 - $156
Geothermal $59 _ $101
Wind $26 - $54 Osasw
caspeang® s [N
Nucear® ® 5200 soo [ +-:

Gas Combined Cycle @ $280 @ $44 - $73 @ $88(" & $127®

Conventional

$0 $25 $50 $ $100 $125 $150 $175 $200 $225 $250 $275
Note: Here and throughout this presentation, unless otherwise indicated, the analysis assumes 60% debt at 8% interest rate and 40% equity at 12% cost. Please see page titled “Levelized Cost of Energy Comparison—Sensitivity to Cost of Capital” for cost of

capital sensitivities. These results are not intended to represent any particular geography. Please see page titled “Solar PV versus Gas Peaking and Wind versus CCGT—Global Markets" for regional sensitivities to selected technologies.

(1) Unless otherwise indicated herein, the Iow case represents a single-axis tracking system and the high case represents a fixed-tilt system.

2) R ts the estil d implied midpoint of the LCOE of offshore wind, assuming a capital cost range of approximately $2,600 - $3,675/kW.

(3) The fuel cost assumption for Lazard 's global, unsubsidized analysis for gas-fired generation resources is $3.45/MMBTU.

4) Unless otherwise indicated, the analysis herein does not reflect decommissioning costs, ongoing maintenance-related capital expenditures or the potential economic impacts of federal loan guarantees or other subsidies.

(5) Represents the midpoint of the marginal cost of operating fully depreciated gas combined cycle, coal and nuclear facilities, inclusive of decommissioning costs for nuclear facilities. Analysis assumes that the salvage value for a decommissioned gas
combined cycle or coal asset s equivalentto its di issioning and site restoration costs. Inputs are derived from a benchmark of operating gas combined cycle, coal and nuclear assets across the U.S. Capacity factors, fuel, variable and fixed

operating expenses are based on upper- and lower-quartile estimates derived from Lazard'’s research. Please see page titled “Levelized Cost of Energy Comparison—Renewable Energy versus Marginal Cost of Selected Existing Conventional
Generation” for additional details.

(6) High end incorporates 90% carbon capture and storage. Does not include cost of transportation and storage.
| ™) Represents the LCOE of the observed high case gas combined cycle inputs using a 20% blend of “Blue” hydrogen, (i.e., hydrogen produced from a steam-methane reformer, using natural gas as a feedstock, and sequ ing the resulting COz in a
nearby saline aquifer). No plant modifications are assumed beyond a 2% adjustment to the plant's heat rate. The corresponding fuel cost is $5.20/MMBTU.
(8) Represents the LCOE of the observed high case gas combined cycle inputs using a 20% blend of “Green” hydrogen, (i.e., hydrogen produced from an electrolyzer powered by a mix of wind and solar generation and stored in a nearby salt cavern). No 3
Source: Lazard 2020 plant modifications are assumed beyond a 2% adjustment to the plant's heat rate. The corresponding fuel cost is $10.05/MMBTU.



Advanced Energy Technologies are Among the Most Cost Effective

Options for Energy Production

Levelized Cost of Energy Comparison—Renewable Energy versus Marginal Cost of

Selected Existing Conventional Generation
Certain renewable energy generation technologies have an LCOE that is competitive with the marginal cost of existing conventional

generation
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Source: Lazard estimates.
Note: Unless otherwise noted, the assumptions used in this sensitivity correspond to those used in the global, unsubsidized analysis as presented on the page titled “Levelized Cost of Energy
Comparison—Unsubsidized Analysis”.

(1) Represents the marginal cost of operating fully depreciated gas combined cycle, coal and nuclear facilities, inclusive of decommissioning costs for nuclear facilities. Analysis assumes that the salvage
| value for a decommissioned gas combined cycle or coal asset is equivalent to its decommissioning and site restoration costs. Inputs are derived from a benchmark of operating gas combined cycle,
‘ \ coal and nuclear assets across the U.S. Capacity factors, fuel, variable and fixed operating expenses are based on upper and lower quartile estimates derived from Lazard's research.
Source: Lazard 2020 2) The subsidized analysis includes sensitivities related to the TCJA and U.S. federal tax subsidies. Please see page titled “Levelized Cost of Energy Comparison—Sensitivity to U.S. Federal Tax 4
Subsidies” for additional details. This study has been prepared by Lazard for general informational purposes only, and it is not intended to be, and should not be construed as, financial or

other advice. No part of this material may be copied, pt P or dupli d in any form by any means or redistributed without the prior consent of Lazard.
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Cost of Operating Existing Coal-Fired Power Plants
Compared with Building New Wind or Solar within 35 Miles (2025)
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https://energyinnovation.org/wp-content/uploads/2019/04/Coal-Cost-Crossover_Energy-Innovation_VCE_FINAL2.pdf

Policy Drivers — States and utilities are committing to 100% clean

advanced energy

'& Utilities Committed to 100% Clean Energy
20324% APS (AZ)
2032% Avista (WA, ID, OR)

Duke Energy (OH, KY, TN, NC, SC)

Green Mountain Power (VT)

Idaho Power (ID, OR)

Public Service Co. of New Mexico (PNM)

Xcel Energy (MN, MI, WI, ND, SD, CO, TX, NM)

/ : o
2045 % 2050 % ‘ States with 100% clean energy target
O States with 100% renewable energy target

[ - Source: Advanced Energy Economy, December 2020 * States where the goal is codified in law
+ States with economy-wide decarbonization targets



https://powersuite.aee.net/bills/ca-sb100-regular-session-2017-01-11
https://powersuite.aee.net/bills/wa-sb5116-regular-session-2019-01-10
https://powersuite.aee.net/bills/nm-sb489-regular-session-2019-02-07
https://content.govdelivery.com/attachments/WIGOV/2019/08/16/file_attachments/1268023/EO%20038%20Clean%20Energy.pdf
https://powersuite.aee.net/bills/nv-sb358-80th-legislature-2019-03-18
https://www.documentcloud.org/documents/6111385-Governor-Polis-Roadmap-to-100-Renewable.html
https://powersuite.aee.net/bills/me-ld1494-129th-legislature
https://mn.gov/commerce/media/news/?id=17-374074
https://nj.gov/infobank/eo/056murphy/pdf/EO-28.pdf
https://powersuite.aee.net/bills/ny-s06599-general-assembly-2019-06-18
https://powersuite.aee.net/bills/hi-hb623-2015-regular-session
https://governor.maryland.gov/2019/05/22/governor-hogan-outlines-bold-energy-strategy/
https://powersuite.aee.net/bills/va-sb851-regular-session-2020-01-08
https://powersuite.aee.net/bills/dc-b22-0904-22nd-council-2018-07-10
https://portal.ct.gov/-/media/Office-of-the-Governor/Executive-Orders/Lamont-Executive-Orders/Executive-Order-No-3.pdf?la=en
https://www.eia.gov/state/print.php?sid=RQ
https://www2.illinois.gov/IISNews/21974-Putting_Consumers_Climate_First-Governor_Pritzkers_Eight_Principles_for_a_Clean_Renewable_Illinois_Economy.pdf
https://www.michigan.gov/whitmer/0,9309,7-387-90499_90640-540289--,00.html
https://governor.ri.gov/documents/orders/Executive-Order-20-01.pdf
https://www.azcentral.com/story/money/business/energy/2020/10/29/arizona-regulators-require-utilities-have-100-carbon-free-power-2050/6071275002/

Customers are choosing renewables, DERs, and other advanced

energy technologies In increasing numbers

» According to data collected by the Renewable Energy Buyers Alliance, over 30
gigawatts of voluntary purchases of renewable energy were made from 2015-2020

— See “REBA Deal Tracker” (note that 82% of these deals were in RTO/ISO markets)

— Looking ahead, in 2019 Wood Mackenzie projected an additional 85 GW of
demand for renewables from corporate purchasers through 2030.

— See Wood Mackenzie, “Analysis of Commercial and Industrial Wind Energy Demand in the United States”
(August 2019)

— Between 2015 and the first quarter of 2020, U.S. cities signed 335 renewable
energy deals totaling 8.28 gigawatts (GW)

— See World Resources Institute, “How US Cities and Counties Are Getting Renewable Energy” (June 2020)

« DER investments expected to eclipse $110.4 billion between 2020 and 2026

— See Wood Mackenzie analysis; solar, EV infrastructure, and storage are bulk of investment



https://rebuyers.org/deal-tracker/
https://www.awea.org/Awea/media/Resources/Publications%20and%20Reports/Market%20Reports/WoodMac___AWEA_CI_executive_summary.pdf
https://www.wri.org/blog/2020/06/renewable-energy-procurement-cities-counties
https://www.woodmac.com/news/editorial/der-growth-united-states/

These trends are creating new challenges for existing RTOs,

including:

@

Market rules and designs were developed around on the characteristics of the
predominately thermal fleet we had at the time

— Results in barriers to entry and failure to capture value and capabilities of new technologies

— Order Nos. 841 and 2222 were one approach to that problem (adding new participation models)
Markets and traditional system operations will be disrupted by much more dynamic
supply and demand conditions

— Creates strains on existing planning processes (and markets that use them as an input)

— Distributed energy resources require new coordination and operational practices

Governance and stakeholder processes are becoming increasingly strained

— There are lots of new players who have an interest in what is happening inside RTO stakeholder
processes

— Stakeholder process is increasingly a “zero sum game”

— With states more active in shaping the resource mix, what role do they want/need in governance?
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These trends also show why we need more RTOs and broader

wholesale markets, not less

« AEE’s multi-technology and corporate buyer members uniformly support the
creation of broader wholesale markets everywhere

Key benefits they see in these markets:

Improved operational efficiencies and grid reliability as a result of sharing of resources over a
wider geographic area

The ability to integrate larger amounts of renewables through geographic scope and
optimized transmission service and access

Reduced barriers to entry, and reduced incumbent market power, for all technologies and

market participants through independent operation of markets for energy, capacity, and
ancillary services

Price and operational transparency; more tools that facilitate transactions for voluntary buyers

* An energy imbalance market ("EIM”) can produce some, but not all, of these
benefits

@



Key questions going forward

* Are the benefits of RTOs being overshadowed by recent controversy and noise
over specific issues (e.g., PJM MOPR, competitive transmission, etc.)?

« Have the original benefits utilities expected from joining an RTO been diminished
(outside of ROE, e.g., regulatory flexibility)?

« Should RTO participation be mandatory?
— House CLEAN Future Act would require RTO membership
— What evidence would FERC need to conclude that a utility must join an RTO?
Historically ISOs were considered a remedy for competition issues created by mergers

* In the West and Southeast, it is states that are leading the conversation about the
need for more competitive regional wholesale power markets. How should states
collectively move forward, and what role should they have (or do they have to

o have)in RTOs in the future?
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Thank you for inviting me!

Jeff Dennis, General Counsel and Manag
Email: jdennis@aee.net
Twitter: @ EnergyLawdJeff

aee.net powersuite.aee.net @aeenet |/ Washington DC San Francisco Boston
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