ELECTRICITY COMMITTEE



Electricity Committee

Moderator

Panelists




Energy and Regulatory Transitions:

State Updates

Kara B. Fornstrom, Chairman, Wyoming Public Service
Commission
November 18, 2019




Today’s Presentation

e Why the Future of Coal Matters to Wyoming
e Pressures on Coal-Fired Electricity
e Wyoming's Response

e What's Impeding Utilities from Investing in CCUS
Technology?

o Potential Regulatory Mechanisms

e Conclusion/Questions



Why the Future of Coal Matters to
Wyoming

. Wyoming Coal Mines
. Wyoming Coal-Fired Generation Plants



2017 U.S. Coal Production by State
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Wyoming’s Coal Mines
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Coal-Fired Power Plants Fueled by the Powder
River Basin
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Source: https://wildearthguardians.org/climate-energy/maps/powder-river-basin-coal-plants/



Wyoming’s Coal-Fired Plants
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Coal Revenue for Wyoming

State rents and royalties,

i SO A $58,456,697, 6%

$16.854,046, 2% Federal mineral

JAARERNNE Se royalties,
distributions, $44.951.780, 4 $242,907,857,
i 27%
Sales and use taxes, _/
$25,328,309, 3%
Ad valorem
production, ——
$175,548,218,
20%
Federal mineral Se:;:;ce
bonus ?
payments, 1155 $2°2'29 36;'660'
$124,387,115,
14%
Total estimated contribution: $891,397,681 in 2017
*Based on 2016 production year
Note: The last federal coal lease was awarded in 2010 and the final coal bonus bid was paid in 2017, leaving a m
gap in major funding sources for Wyoming school construction. WYOMING MINING

ASSOCIATION



Pressures on Coal-Fired Electricity

. National Energy Policy
. Natural Gas Prices

. Legal Rulings

. State Energy Policy

. Impact on Wyoming



State Energy Policy

States and territories with a voluntary
renewable energy standard or target

States and territories with Renewable
Portfolio Standards

http://www.ncsl.org/research/energy/renewable-portfolio-standards.aspx



100% Clean or Renewable Electricity Targets
Anticipated, Proposed or Enacted 100% Standards and Studies

:‘g: 2050bl ) MN: 2045-2050
enewaples Clean g ,
WA: 2045 (Clean) WI: 2050 MA: 2045

Renewables)
Clean (Clean) . (
( ) NY: 2030, 2050 CT: 2045

N (Clean) (Renewables)
\\\ NJ: 2035 (Renewables)
\ MD: 2040 (Renewables)

IA: 2050
(Renewables) DC: 2032 (Renewables)
CA: 2045 IL: 2030 (Clean), x VA: 2036 (Clean)
(Clean) 2050 (Renewables) KEY
Legislation Anticipated

on 100% Clean Electricity
to be Introduced in 2019

Legislation to Study
100% Clean Electricity
\ Introduced

NM: 2045-2050

N Governor Supports
P _(Clean) FL: 2050 ; AN 100% Clean Electricity, But
-

No Bills Introduced
. TX: 2050 (Renewables) Legislation Introduced
(Renewables)

on 100% Clean Electricity
HI: 2045 Source: EQ Research Policy Vista™ Standard

(Renewables) Legislative Tracking Database as of

Legislation Enacted
March 15, 2019. ‘ - on a 100% Clean

Note: Map assumes New Mexico SB 489 l Electricity Standard
is enacted.




Impact on Wyoming: Coal Production: 1970-

2016
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Change in Tax Revenue, Adjusted for Inflation

B 50 states B Wyoming
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Wyoming’s Response = LEAD

. Legal Framework: State and Federal
. Technology: CCUS & Integrated Test

Center
. CO2 Pipeline Corridors

. Regulatory Incentives?



Technology: Integrated Test Center
o Carbon XPrize XPRIZE@

o Breathe (Bangalore, India)
o C4X (Suzhou, China)
o Carbon Capture Machine (Aberdeen,

Scotland) L > KAWASAKI
o CarbonCure (Dartmouth, Canada) | HEAVY INOUSTRIES, LTD.
o Carbon Upcycling UCLA (Los Angeles, CA,
USA)
« Japan Coal Energy Center (JCOAL) and
Kawasaki Heavy Industries, Ltd. %

KENTUCKY

« University of Kentucky Center for Applied
Energy Research (CAER)




CO2 Pipeline Corridors: Wyoming’s Infrastructure
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Are Regulatory Incentives the Missing Piece?

& \

Regulatory?

State Law

Federal Law




What’s Impeding Utilities From
Investing in CCUS Technology?

Traditional Rate Making Model

Utility Risk Profile - Risk Tolerance



Utility Risk Profile: Risk Profile By Industry

Beta by Industry as of January 2019
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Are Regulatory Mechanisms the
Missing Piece?




CCUS Regulatory Mechanisms

. Integrated Resource Planning
. Innovative Ratemaking



CO2 as a Revenue Stream

How can CO2 be turned
into a profitable
commodity?

]

Treated as Pass-On
Application?

Sharing Bands?
CO2 Revenues outside

Calculation of Return on
Equity

Novel Concepts
Encouraged



Conclusion/Questions?

Chairman Kara B. Fornstrom
Phone: 307.777.7427
Email: kara.fornstrom@wyo.gov

Follow me on Twitter @k2bfornstrom
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EVOLUTION of ELECTRIC
GENERATION in IOWA

The Answer is Blowing in the Wind

Richard Lozier

% lowa Ultilities Board



lowa Wind Facts (2019)

15t state to adopt an RPS in
1983 ~ 105 MW

#2 In nation for percent of
electricity generated by
wind: 33.7%

#2 In nation for installed
capacity: 8,957 MW

#3 In nation for the number
of turbines: 4,859

Source: https://www.awea.org/Awea/media/Resources/StateFactSheets/lowa.pdf

. lowa Utilities Board 30



lowa’s Wind Landscape

%‘Online Wind Project dWind-reIated Manufacturing Facility

Source: https://www.awea.org/Awea/media/Resources/StateFactSheets/lowa.pdf

lowa Utilities Board 31




2007 2017

MWh Percent MWh Percent
Coal 37,985,566 76% 25,358,230 44%
Wind 2,756,855 6% 21,372,752 37%
Nuclear 4,518,875 9% 5,213,509 9%
Natural Gas 3,090,879 6% 4,567,447 8%
Hydro & Other Renewables 1,125,306 2% 1,250,909 2%
Petroleum 311,915 1% 146,719 0.3%
Total 49,789,396 100% 57,909,566  100%

Source: U.S. Department of Energy, Energy Information Administration Reports 906, 920 and 923.

lowa Ultilities Board



90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Coal

lowa Generation Mix

2007 v. 2017

m 2007 Percent

m 2017 Percent

wind Nuclear Natural Gas Hydro & Other
Renewables

Source: U.S. Department of Energy, Energy Information Administration Reports 906, 920 and 923.

Petroleum

33



Advanced Ratemaking Principles

« 2001 Legislation (lowa Code § 476.53)

* Purpose: to encourage the development of
generating facilities in lowa by reducing the risk of
rate recovery for new generating facilities.

+ Allows a rate-regulated utility to receive binding
regulatory assurances related to the treatment of
electric power generating facilities, when the costs
of the new facility are included in electric rates.

. lowa Utilities Board 34



Advanced Ratemaking Principles

* Applies to:

— Electric generation constructed, leased or owned by
any lowa rate-regulated utility.

 Electric Generation includes:
— New baseload electric generating facility > 300 MW.
— Combined-cycle electric power generating facility.

— Alternate energy production facility as defined in lowa
Code § 476.42.

— Any significant alteration of any existing electric
generating facility.
(such as: conversion of coal fueled facility into a gas fueled

facility; addition of biomass fueled capability to a coal fueled
facility; or repowering of an alternate energy production facility.)

~ lowa Utilities Board .



Tax Credits

 |owa offers:

— Production tax credits
* Wind energy tax credits (§ 476B).
* Renewable energy tax credits (§ 476C).

— Investment tax credits
« Solar energy system tax credits (§ 422.11L).

i lowa Utilities Board 36



Tax Incentives

 |owa offers:

— Property tax exemptions
« Methane gas conversion property (§ 427.1(29)).
« Wind conversion property (§ 427B.26).
« Renewable energy systems (§ 441.21(8)).

— Sales tax exemptions:
« Wind energy conversion property (§ 423.3(54)).
« Solar energy equipment (§ 423.3(90)).

i lowa Utilities Board 37



SOLAR

« Solar Development in lowa has lagged behind other states.

* Recent Solar Projects:

« 100 MW Project in Eastern lowa
* First Utility Scale Solar Project in lowa
« Generating Certificate Issued
« Construction Ready to Begin

% lowa Utilities Board 38



SOLAR

* Four Projects Pending in North lowa

300 MW In Nort
300 MW In Nort
149 MW in Nort
250 MW In Nort

neast lowa — Petition filed
N Central lowa — Petition filec
N Central lowa — Petition filec

nwest lowa — Petition on holc

anticipate will be filed in next few months

i lowa Utilities Board

for now:;

39



CONCLUSION

New Technologies Coupled with Forward Looking Policies and Legislation
Have Enabled and Encouraged Significant Expansion and Diversification of
Electric Generation in lowa, Resulting in over $16 Billion Investment in Wind
Energy and an Additional Anticipated $1 Billion to be Invested in Solar Energy.

. lowa Utilities Board 40
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