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BASF to downsize ‘permanently’ in Europe

World’s biggest chemicals company says high energy costs make region increasingly
uncompetitive

PARTNER CONTENT by ENEL

The BASF chemical plant on the river Rhine in Germany. The company spent €2.2bn more on natural gas at its European sites in
the first nine months of 2022 © Alex Kraus/Bloomberg

Harnessing corporate
cooperation: how 1o

Patricia Nilsson in Frankfurt OCTOBER 26 2022 [ 170 =
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Inflation Reduction Act upends utility
resource planning tenets: NARUC

panelists

Published Nov. 17, 2022

: Ethan Howland . _
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Wind and solar paired with battery storage is in the $20/MWh to $30/MWh range, making
them competitive with natural gas-fired generation, said Matt Pawlowski, NextEra Energy
Resources executive director of business management and regulatory affairs.

Later this decade, with the IRA, NextEra expects wind coupled with a 4-hour battery system will
cost $14/MWh to $21/MWh, according to a Nov. 4 company presentation. Solar with batteries
will cost $17/MWh to $24/MWh, the company estimates. An existing natural gas-fired power
plant will cost $35/MWh to $47/MWh to operate, assuming gas is in the $4/million British
thermal units to $5/MMBtu range, according to NextEra.

The prices for solar and batteries and wind and batteries are about 35% to 44% lower than cost
estimates NextEra provided in a mid-June presentation before the IRA was released.



https://www.investor.nexteraenergy.com/%7E/media/Files/N/NEE-IR/news-and-events/events-and-presentations/2022/11-11-22/EEI%202022%20Investor%20Presentation_vF.pdf
https://www.investor.nexteraenergy.com/%7E/media/Files/N/NEE-IR/news-and-events/events-and-presentations/2022/06-14-2022/June%202022%20Investor%20Presentation_vFinal.pdf
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“We have a once-in-a-lifetime set of incentives that are on the table. The biggest risk for ratepayers
would be a failure to capitalize on that right now,” Walsh said. “Even for that 10-year tax credit
window, the planning has to start now.”

Before the IRA, wind and solar were constrained by their cost-competitiveness, according to Farbes.
Now, they are limited only by how fast they can be built, he said.

State utility regulators will need to change their resource planning practices, panelists said.

Instead of top-down load forecasting of modest load growth, regulators will need bottom-up
forecasting to account for a pending surge in electric vehicle and building load, according to Farbes.

Since the late 2000s, load growth has been generally flat, Farbes said. However, the IRA could spur
3.1% annual load growth this decade, or about 30% growth by 2030, he said.
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Transmission may be the biggest limit on renewable energy development,
even with the IRA, according to the panelists.

“It’s probably one of the largest obstacles to building more renewables on
the grid,” Pawlowski said. “We’re already behind on transmission.”

The U.S. high-voltage transmission system needs to grow 2.3% a year, up
from its 1% annual growth rate over the last decade, to meet the IRA’s
potential, Farbes said.

Expanding transmission at its current pace would reduce potential wind
and solar deployments by 50% and reduce its emissions reduction
potential by 80%, he said.
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White House announces $13B to modernize
the US power grid

j: Michelle Lewis | Nov 18 2022 — 1:05 pm PT
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The Biden administration, through the US Department of Energy (DOE), today announced that
applications are now open to states, tribes, and utilities to tap into $13 billion in new financing

opportunities for the expansion and modernization of the US power grid.



Data source: EIA

US battery power plants onllne in 2022

Battery power [MW] |

Battery energy [MWh] |
Transmission lines —
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IRA Hydrogen Incentives:
Climate Hit or Miss? TBD.
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Effects of the greenwashing of an electrolytic hydrogen source that claims 100%
renewable electricity sourcing but is in reality powered by 50% renewable electricity

and 50% grid power (assuming today’s average U.S. grid).
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Effects of the greenwashing of a blue hydrogen source that claims low methane

leakage of 1%, but in reality records a leakage rate on the order of 3%.
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Sustainability

H:100% CFE

Five years of 100% renewable energy —and a
look ahead to a 24/7 carbon-free future

222222222222
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5 years of 100% renewable energy,

and targeting 100% CFE

e

Amanda Peterson Corio
Global Head of Data Center Energy
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Carbon-free energy
supply

January 1 December 31
* Gaps in carbon-free energy

Data Center i |
Electricity LURL
Demand

Hourly carbon-free energy performance at an example data center
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A new frontier: 24/7 Carbon-Free Energy

Matching our annual energy consumption with renewable energy
purchases has been an important step in our sustainability journey,
but there are still regions and times of day where clean energy is
unavailable and we are forced to rely on fossil fuels to meet our
electricity needs. That is why we are now working towards our
moonshot goal of operating on 24/7 carbon—free energy (CFE) by
2030, the last step in our journey to fully decarbonize Google's global
operations.

Operating on 24/7 CFE is a far more complex and technically
challenging goal than matching our annual global energy use with
renewable energy purchases. It means matching our electricity
demand with carbon—free energy supply every hour of every day,
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‘New approaches to buying diverse portfolios of carbon—-free energy

*Projects to advance next—generation technologies
like geothermal and batteries

A first—of-its kind carbon-intelligent computing platform to maximize
the reduction in grid—level CO2 emissions

sAdvanced methods for tracking clean energy and maximizing the
economic value of clean energy projects

Expanded efforts to advocate for public policies that accelerate grid—
level decarbonization



https://aescorp2020cr.q4web.com/press-releases/news-details/2021/AES-Announces-First-of-Its-Kind-Agreement-to-Supply-247-Carbon-Free-Energy-for-Google-Data-Centers-in-Virginia/default.aspx
https://cloud.google.com/blog/products/infrastructure/google-fervo-geothermal-project-creates-carbon-free-energy
https://cloud.google.com/blog/topics/sustainability/clean-energy-projects-begin-to-power-google-data-centers
https://blog.google/outreach-initiatives/sustainability/carbon-aware-computing-location/
https://cloud.google.com/blog/topics/sustainability/t-eacs-help-drive-around-the-clock-carbon-free-energy
https://gems.engie.com/business-news/engie-and-google-cloud-join-forces-to-accelerate-wind-energy-development-with-advanced-data-management-and-artificial-intelligence/
https://cloud.google.com/blog/topics/sustainability/a-policy-roadmap-for-achieving-247-carbon-free-energy
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Projects commissioning in 2025

Chart 4.1: NOAK Projects commissioning in 2025, in real 2018 prices??
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Projects commissioning in 2030

Chart 4.5: Levelised Cost Estimates for Projects Commissioning in 2030, £/ MWHh, in
real 2018 prices
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Table 4.18: Change in Levelised Cost Estimates for Projects Commissioning in
2025, 2030, 2035 and 2040, £/ MWh, highs and lows reflect high and low capital and
pre-development cost estimates

Commissioning 2025 2030 2035 2040

BEIS This | BEIS | This BEIS This BEIS This
2016 Report | 2016 | Report 2016 Report 2016 Report
High 89 87 107 101 - 116 - 127
CCGTH Class | Central 87 85 105 99 - 115 - 125
Low 86 84 104 98 - 113 - 124
High 120 63 116 53 - 48 - 44
Offshore Wind | Central 106 57 103 47 - 43 - 40
Low 94 51 91 43 - 39 - 36
High 79 52 77 51 - 50 - 50
Onshore Wind | Central 65 46 64 45 - 44 - 44
Low 49 39 48 39 - 38 - 38
High 81 51 77 46 - 42 - 39

Large-Scale

Solar Central 68 44 64 39 - 36 - 33
Low 58 39 56 35 - 31 - 28
COGT + COS High 132 90 129 94 - 83 - 85
Post Combustion |_Central 117 85 118 87 - 81 - 82
Low 109 80 112 81 - 78 - 79
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Alet o 458
8 22 100kW Al IMW | Al 3MW | Al 20MW | HE TMW 100KW e SMW 20MW A40MW
SHEE 1,491 1,310 1,213 1,154 1,113 1,777 1,786 2,622 2,496
(H&HKW) : : . * : - : : ;
29 4 RAHIE
(k- ) 29,360 22,243 23,496 12,860 21,552 30,510 25,402 51,238 48,683
E21 BHHIE 16,526 16,541 16,542 16,543 24,166 - 756 5,846 5,846
(2A/kw-3) ' : - ; : ' .
ml AMY|n|es
= T‘?fli 8% 15.38 15.38 15.38 15.38 15.38 15.38 15.38 23 23
+]

EOIE (%) 4.4 44 44 44 4.4 4.4 44 44 44
S22l (%) 80 80 80 80 80 80 80 80 80
O|ZE (%/H) 4.6% 4.6% 4.6% 4.6% 4.6% 4.6% 4.6% 4.6% 4.6%
Q1=2{0[4 (%) 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1% 1.1%

HOIMIS (% A4S 7|2 22 05} 1%, 22~200HH 20%. 200224~3.0004H 22%
HEAetE (%) 0.54 0.54 0.54 0.54 0.54 0.54 0.54 0.3 0.3
SMP (8/kWh) 81.9 819 81.9 81.9 819 819 81.9 81.9 819
REC (&l/kWh) 60.4 60.4 60.4 60.4 60.4 60.4 60.4 75 75
REC 7123 1.2 1 1 0.8 15 1.2 1.2 1.2 1.2
Ats: AAL Y 2y
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Technology
Commissioning Year

il e roy -1 e-scale Solar
OH AOI- 3 E_1| EH ood EH OOF-IéP ; 2035 2040

2030

16 16 16

(1000MW) (20MW) =

Operating lifetime 35 35 35

Pre-development period O | _g_ % 3 4% 5 1 9 63 % 1 1% :J 1 ;

Reference plant size

Average load factor (net
Average fuel efficiency

Construction period
Hurdle Rate
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