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Introduction

In February 2021, winter storm Uri brought unusually cold temperatures to Texas. This
led to a dramatic blackout in Texas during which over ten million Texans lost power—many of
them for several days.! These events cost 210 lives, the economic damage exceeds $20 billion.?
Due to the interdependencies of electricity and water infrastructure, it is estimated that nearly 50
percent of Texans were out of running water for more than two days.® Since climate change will
most likely increase the frequency of extreme weather events, a thorough analysis of legislative
and policy responses to this power crisis is highly relevant.* This article will provide key facts
about the structure of Texas’ energy grid (II) and will give a brief summary of the events of the
crisis and causes that led to the blackouts (I11). Then it will list the necessary steps to prevent a
repetition of this crisis and analyze whether they have already been taken (1V). Finally, it will
compare the energy grid of Texas and Germany (V). This comparison will analyze why the
German energy grid is much more reliable and how it benefits from the interconnections to its
neighboring countries.

Part |: The Structure of Texas’ Energy Grid

The U.S. power grid is divided into three sections: the Eastern Interconnection, the
Western Interconnection and the Texas energy grid. Texas has only very limited ties with the
other two interconnections® and this isolation is intentional. Since Texas’ utilities do not engage
in interstate commerce, they are not subject to Federal Energy Regulatory Commission (FERC)

! Joshua W. Busby et al., Cascading risks: Understanding the 2021 winter blackout in Texas, 77 ENERGY RES. &
SOC. SCI. 1 (2021).

2 Stratton Horres, Karen Bashor & Taylor Buono, The Texas energy grid, a power crisis that didn't have to happen:
Will there be a repeat?, WestLaw Today (Dec. 2, 2021),
https://today.westlaw.com/Document/I775d28a6536811ec9f24ec7b211d8087/View/FullText.html?transitionType=
Default&contextData=(sc.Default)&firstPage=true [https://perma.cc/H3J8-N6E7].

3Yael R. Glazer et al., Winter Storm Uri: A Test of Texas’ Water Infrastructure and Water Resource Resilience to
Extreme Winter Weather Events, 8 J. OF EXTREME EVENTS 1, 3-6 (2021).

4 INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE, WORKING GROUP |, FULL REPORT CLIMATE CHANGE 2021:
THE PHYSICAL SCIENCE BASIS, CONTRIBUTION OF WORKING GROUP | TO THE SIXTH ASSESSMENT REPORT, 1, 1610
(Aug. 2021), https://report.ipcc.ch/ar6/wgl/IPCC_AR6_WGI_FullReport.pdf.

5 THE UNI. OF TEX. AT AUSTIN ENERGY INSTITUTE, THE TIMELINE AND EVENTS OF THE FEBRUARY 2021 TEXAS
ELECTRIC GRID BLACKOUTS, 1, 13 (July 2021),
https://energy.utexas.edu/sites/default/files/UTAustin%20%282021%29%20EventsFebruary2021TexasBlackout.pdf
[https://perma.cc/AUT6-JLQ3].


https://today.westlaw.com/Document/I775d28a6536811ec9f24ec7b211d8087/View/FullText.html?transitionType=Default&contextData=(sc.Default)&firstPage=true
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regulation and oversight.® According to Section 201 of the Federal Power Act (FPA), FERC has
only jurisdiction over “the transmission of electric energy in interstate commerce and the sale of
such energy at wholesale in interstate commerce.”’

Texas’ intrastate grid is mainly run by the Electric Reliability Council of Texas
(ERCQOT), a non-profit entity, who in turn is overseen by the Public Utility Commission of Texas
(PUC) and the Texas Legislature.® Texas has a deregulated grid, which means that generating
stations, transmission lines, and distribution networks are not owned and operated by one entity,
but by different companies.® Furthermore, Texas uses an energy-only market where power plants
are only remunerated for the electricity they actually generate and provide.® One alternative
would be a capacity market, where operators are paid for the mere commitment to have capacity
available in the future.

Part I1: Summary of the Events and the Key Failures that Led to the Crisis

Due to the freezing temperatures, demand was exceptionally high.!* Early on February
15, 2021, 8000 Megawatt (MW) of gas power plants stopped operating because the plants were
out of fuel or had frozen equipment.*? Another 2000 MW of wind turbines shut down because of
low winds or ice on turbine blades.'®* When ERCOT realized that demand would exceed supply,
it ordered load shedding to prevent uncontrolled blackouts.'*
There is consensus that a combination of factors caused the energy crisis in Texas.’® The most
important were the lack of winterization of generation facilities, the insufficiency of natural gas
supply, and the inadequacy of both the weather forecast and ERCOT’s demand forecast.®
Furthermore, it was highly problematic that “[m]ost natural gas production and processing
facilities . . . were not identified as critical load or otherwise protected from load shedding.”*’

In regard to the lack of weatherization, it is first important to point out that a phenomenon
like winter storm Uri was not unprecedented in Texas.!® For example, there was another major
winter storm blackout in 2011. The storm itself was not as severe as winter storm Uri, but it

6 Kate Galbraith, Texplainer: Why does Texas have its own power grid?, TEX. TRIB. (Feb. 15, 2021),
https://www.texastribune.org/2011/02/08/texplainer-why-does-texas-have-its-own-power-grid/
[https://perma.cc/HPD7-QBXL].

716 U.S.C. § 824.

8 ERCOT, FACT SHEET (Nov. 2023), https://www.ercot.com/files/docs/2022/02/08/ERCOT _Fact_Sheet.pdf
[https://perma.cc/L9G5-75WE].

9 Dean Jepsen, Examining the 2021 Texas Power Grid Crisis, 27 PUB. INT. L. REP. 23 (2021).

10 Bushy et al., supra note 1, at 6.

1d. at 2.

124d.

13 d.

141d.

15 THE UNI. OF TEX. AT AUSTIN ENERGY INSTITUTE, supra note 5, at 7-9.

16 FERC, THE FEBRUARY 2021 CoLD WEATHER OUTAGES IN TEXAS AND THE SOUTH CENTRAL UNITED STATES |
FERC, NERC AND REGIONAL ENTITY STAFF REPORT 1, 15-17 (Nov. 2021), https://www.ferc.gov/media/february-
2021-cold-weather-outages-texas-and-south-central-united-states-ferc-nerc- [https://perma.cc/H29Z-NGZ6] and;
THE UNI. OF TEX. AT AUSTIN ENERGY INSTITUTE, supra note 5, at 18-25.

17 FERC, FEBRUARY 2021 COLD WEATHER GRID OPERATIONS: PRELIMINARY FINDINGS AND RECOMMENDATIONS -
FULL PRESENTATION 15 (Sep. 2021), https://www.ferc.gov/media/february-2021-cold-weather-grid-operations-
preliminary-findings-and-recommendations-full [https://perma.cc/F4N7-V5N3].

18 James Doss-Gollin et al., How unprecedented was the February 2021 Texas cold snap?, 16 ENV’T. RSCH.
LETTERS at 1-6 (2021).
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caused comparable problems.*® In response to this blackout, the Texas legislature passed a law
that instructed the PUC to analyze and report on whether electric utilities and the electric grid are
adequately prepared for extreme weather events.?® In 2012, the PUC published the mandated
report and included recommendations on how to better weatherize power plants.?! FERC and the
North American Electric Reliability Corporation (NERC) published a similar report in 2011.??
Experts agree that these recommendations have not been followed.?

Almost two-thirds of the total supply shortfall was attributed to natural gas.?* This is
quite notable considering that Texas usually has immense natural gas supplies.?® In fact, after
Russia and the entire U.S., Texas is the world’s largest producer of natural gas.?® Since the gas
and electricity systems in Texas are interdependent, a failure in one of the systems can affect the
other.?” Here, the sharp deficit of electricity from natural gas was attributable to power outages at
compressor stations which had the consequence of cutting off gas-fired power plants from their
supply.?® The freezing of natural gas wells and gathering pipelines impeded electricity generation
from natural gas.?® Additionally, several coal and gas-fired plants were offline for regular
maintenance which power generators usually schedule during Texas’ mild winter months.*® As a
result, 14 GW of thermal capacity was intentionally shut down in the days prior to the
blackouts.®! It was also highly problematic that Texas did generally not have enough natural gas
in storage and that many natural gas-based electricity producers did not have gas stored on-site.*?
Texas’ energy-only market, with its scarcity pricing method, does not set incentives for large

19 THE UNI. OF TEX. AT AUSTIN ENERGY INSTITUTE, supra note 5, at 71.

20 Texas Util. Code Section 186.007.

21 QUANTA TECHNOLOGY, LLC, REPORT ON EXTREME WEATHER PREPAREDNESS: BEST PRACTICES 1, 14-18 (Sept.
2012), https://lwww.preventionweb.net/publication/report-extreme-weather-preparedness-best-practices
[https://perma.cc/FEP3-USXF].

22 FERC & NERC, REPORT ON OUTAGES AND CURTAILMENTS DURING THE SOUTHWEST COLD WEATHER EVENT OF
FEBRUARY 1-5, 2011 (Aug. 2011), https://www.ferc.gov/sites/default/files/2020-
05/ReportontheSouthwestColdWeatherEventfromFebruary2011Report.pdf [https:/perma.cc/J3GS-YBRA].

2 Rachel Frazin, Regulator: Evidence suggests Texas ‘absolutely’ didn’t follow recommendations to winterize
power equipment, THE HiLL (Mar. 24, 2021), https://thehill.com/policy/energy-environment/544767-reliability-
group-leader-says-evidence-suggests-texas-absolutely/ [https://perma.cc/4CUY-AUSN]; Asher Price & Bob Sechler,
Winter storm blackouts plagued Texas in 2011, too. Recommendations made afterward went unenforced, USA
ToDAY (Feb. 18, 2021), https://www.usatoday.com/story/news/nation/2021/02/18/state-energy-winter-protections-
lacking-reports-have-suggested/4490501001/ [https://perma.cc/ZM4V-RGCM].

24 Bushy et al., supra note 1, at 2.

% d.

% d.

27 1d.

8 d.

2d.

301d. at 4.

31 Monika O'Shea, Riti Goel & Rebecca Miller, Breaking down the Texas winter blackouts: what went wrong?,
Wo0D MACKENZIE (Feb. 19, 2021), https://www.woodmac.com/news/editorial/breaking-down-the-texas-winter-
blackouts/ [https://perma.cc/ML2M-UCEE].

32 THE UNI. OF TEX. AT AUSTIN ENERGY INSTITUTE, supra note 5, at 8-9, 45-48.
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storage capacities.®® The lack of gas reserves of power plants can be attributed to the fact that
Texas produces so much natural gas on its own that it is cheaper for most power plants to obtain
their natural gas directly from the well or processing plant instead of storing it onsite.>*

Another factor responsible for the Texas energy crisis was the inaccuracy of ERCOT’s
forecasts. For the scenario of an extreme outage, ERCOT predicted a maximum outage of 14
GW of thermal energy.3® However, winter storm Uri led to outages of over 30 GW of thermal
capacity—which is more than 40 percent of ERCOT’s entire thermal capacity.®® Similarly,
ERCOT's demand forecast was wrong: the maximum demand in the “extreme winter scenario’’
was 67.2 GW,*" but later on, ERCOT estimated that without load shedding the peak demand
would be at 76.8 GW.8 One likely reason for the inadequacy of these predictions is that ERCOT
(as well as NERC) tend to use historical weather data for planning their energy systems. It is
crucial that ERCOT considers future-oriented data and better prepares for risk scenarios caused
by climate change.*

Finally, it should be noted that many natural gas facilities did not apply to be classified as
critical infrastructure and therefore were cut off from power during load shedding.** Soon
thereafter, the PUC directed the utilities responsible for load shedding to restore power to these
critical gas facilities.*? However, restoring power to these gas facilities in the midst of the power
crisis meant cutting power elsewhere, which resulted in a major challenge for grid operators.*®

Part 111: Analysis of the Steps that Need to be Taken in Texas to Avoid Another Crisis
What measures has Texas taken to avoid another power crisis from happening? As more

than two years have passed since the events of winter storm Uri, this section will also analyze
what measures have already been implemented.

33 Colin Lanier, AN ASSESSMENT OF POLICY RECOMMENDATIONS IN THE AFTERMATH OF WINTER STROM URI 1, 13
(2022), https://scholar.colorado.edu/downloads/xw42n9112 [https://perma.cc/LLL5-EHBT].

34 Cameron Kinvig, Energy Policies Lead to Texas Power Crisis, LEXIS NEXIS (June 8, 2021),
https://www.lexisnexis.com/community/insights/legal/practical-guidance-journal/b/pa/posts/energy-policies-lead-to-
texas-power-crisis [https://perma.cc/KSW3-XUCS].

3 Adam Barth, Jesse Noffsinger & Humayun Tai, The Texas power crisis: Shining a light on the generation
outages, MCKINSEY & COMPANY (Mar. 11, 2021), https://www.mckinsey.com/industries/electric-power-and-
natural-gas/our-insights/the-power-and-gas-blog/the-texas-power-crisis-shining-a-light-on-the-generation-outages
[https://perma.cc/D32G-9CDQ].

% 1d.

37 Busby et al., supra note 1, at 4.

8 d.

39 Clean Future Act: Powering a Resilient and Prosperous America: Virtual Hearing Before the Subcommittee on
Energy of the Committee on Energy and Commerce, House of Representatives, 117th Cong., First Sess. 27 (2021)
(statement of Alison Silverstein).

401d.

41 Erin Douglas, Paperwork failures worsened Texas blackouts, sparking mid-storm scramble to restore critical fuel
supply, TEX. TRIB. (Mar. 18, 2021), https://www.texastribune.org/2021/03/18/texas-winter-storm-blackouts-
paperwork/ [https://perma.cc/69SA-839H].

42

o1d
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A. Protection of Critical Gas Infrastructure from Load Shedding

The first necessary measure considered in this paper is ensuring that critical gas
infrastructure is protected from load shedding. The final report on the Uri power outage issued
by FERC, NERC and several regional entities recommended the joint issuance of guidelines by
several regional entities “to assist natural gas infrastructure entities in identifying critical natural
gas infrastructure loads to manual and automatic load shedding entities . . . .”>** Even before this
report was issued, in June 2021, the Texas Legislature adopted House Bill 3648 that mandated
the PUC and the Railroad Commission of Texas to work together to adopt regulation that sets up
a process for designating natural gas infrastructure as critical.*® To implement this bill, the PUC
adopted amendments to 16 Texas Administrative Code (TAC) 825.52 and the Railroad
Commission issued new TAC §3.65, both of which became effective in December 2021.4¢ The
two provisions require critical natural gas facilities to provide so-called critical customer
information to their electric utility or the independent system operator. TAC 83.65(i) also
stipulates that critical natural gas facilities that do not comply with this obligation may have to
pay a penalty.

B. Weatherization of the Power Infrastructure

The winter storm Uri highlighted the urgent need to weatherize the Texas energy grid.*’
Early on, a law was proposed to make weatherization of power plants mandatory.*® In June 2021,
the 87th Texas legislature adopted Senate Bills 24° and 3.%° Senate Bill 3 mandates the PUC to
adopt rules that require the adequate preparation of generation and transmission facilities for
weather emergencies.®® It requires ERCOT to ensure that generation and transmission facilities
comply with the rules adopted by the PUC.%? In case of non-compliance, the PUC can impose
penalties of up to $1 million per day.>® Prior to the adoption of Senate Bill 3, there were no
mandatory weatherization requirements, so the passage of this bill was definitely an important

4 FERC, FEBRUARY 2021 CoLD WEATHER OUTAGES, supra note 16, at 239-40.

4 Public Utility Commission of Texas, Critical Natural Gas,
https://www.puc.texas.gov/industry/electric/cng/default.aspx [https://perma.cc/3ILX-XQE9] (last visited July 9,
2023).

46 1d.

47 Busby et al., supra note 1, at 7.

48 Robert T. Garret & Allie Morris, House panel OKs storm bills to require weatherizing Texas power plants,
revamping grid management, DALLAS MORNING NEWS (Mar. 18, 2021),
https://www.dallasnews.com/news/politics/2021/03/19/house-panel-oks-storm-bills-to-require-weatherizing-texas-
power-plants-revamping-grid-management/ [https://perma.cc/59UT-D2TZ].

498.B. 2,2021 Leg., 87th Sess. (Tex. 2021).

%0 S.B. 3, 2021 Leg., 87th Sess. (Tex. 2021).

51 Texas Util. Code Sections 35.0021, 38.075.

52
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step.>* However it falls short of what is necessary to adapt the power infrastructure to extreme
weather conditions. For example, Senate Bill 3 does not require the weatherization of consumer
infrastructure like pipes or home insulation.>® This is regrettable given that the lack of adequate
insulation in private homes heavily increases energy demand during extreme temperatures—both
hot and cold—and even leads to deaths.®® Reducing consumer demand would be an important
measure to prevent future drastic blackouts. It would also save the state government money: a
study by the American Council for an Energy Efficient Economy found that retrofitting 14
million homes in Texas over the next seven years would eliminate up to 15,000 MW of summer
peak load, and 25,300 MW of winter peak load, and would cost circa $9.1 billion.%” Consumers
would highly benefit from having more comfortable homes and lower energy bills.>® The latter
would be particularly impactful for low-income communities due to the fact that “Texas
householcgs earning less than $25,000 a year already spend 12 percent of their income on home
energy.”

On the other hand, without reducing consumer energy demand, ERCOT would have to
build ten new power plants to meet peak demand, which would cost about $8 billion.®® This
proposal, originally put forward by the company Berkshire Hathaway Energy,%! has recently
been reintroduced in the 88th Texas Legislature as Senate Bill 6.2 This bill was criticized for its
negative effect on renewable energy sources and for investing in natural gas power plants that
will lead to more greenhouse gas emissions.®® Furthermore, critics stated that it will raise energy

54 Avery Travis, Winter preparedness not mandatory at Texas power plants and generators, despite 2011 report,
KXAN (Feb. 18, 2021), https://www.kxan.com/investigations/winter-preparedness-not-mandatory-at-texas-power-
plants-and-generators-despite-2011-report/ [https://perma.cc/7XPP-F356]

% Isabella Zou, Texas power generation companies will have to better prepare for extreme weather under bills Gov.
Greg Abbott signed into law, TEX. TRIB. (Mar. 12, 2023), https://www.texastribune.org/2021/06/08/greg-abbott-
texas-power-grid-ercot/ [https://perma.cc/T425-7XAP].

% Amal Ahmed, Millions of Texans lack home weatherization that can save energy, lives, TEX. CLIMATE NEWS
(Mar. 8, 2022), https://texasclimatenews.org/2022/03/08/millions-of-texans-lack-home-weatherization-that-can-
save-energy-lives/ [https://perma.cc/383H-5KRQ)].

57 STEVE NADEL, JENNIFER AMANN & HELLEN CHEN, ENERGY EFFICIENCY AND DEMAND-RESPONSE: TOOLS TO
ADDRESS TEXAS’ RELIABILITY CHALLENGES 1, 4 (Aug. 2023), https://www.aceee.org/sites/default/files/pdfs/energy
[https://perma.cc/D7CF-LXKN]_efficiency_and_demand_response_-
_tools_to_address_texass_energy_reliability_problems_-_encrypt.pdf; For the significant economic advantages of
reducing energy demand, see also Jeff St. John, Clean energy dodges a bullet in the Texas legislature, CANARY
MEDIA (May 31, 2023), https://www.canarymedia.com/articles/politics/clean-energy-dodges-a-bullet-in-the-texas-
legislature [https://perma.cc/GZM8-V8NS].

%8 Ahmed, supra note 56; NADEL, AMANN & CHEN, supra note 57, at 8.

59 John Matson & Sneha Ayyagari, Efficient, Resilient Buildings Can Help Texas Weather the Next Crisis, RMI
(Mar. 25, 2021), https://rmi.org/efficient-resilient-buildings-can-help-texas-weather-the-next-crisis/
[https://perma.cc/Y7CU-ZB37].

8 Ahmed, supra note 56; Mitchell Ferman, Texas energy companies push back against Berkshire Hathaway’s $8
billion plan for backup power, TEX. TRIB. (Apr. 15, 2021), https://www.texastribune.org/2021/04/15/texas-power-
grid-berkshire-hathaway/ [https://perma.cc/6Y KH-UULA].

61 Zack Hale & Garrett Hering, Warren Buffett's $8.3B plan to avert Texas blackouts raises eyebrows, S&P GLOBAL
MARKET INTELLIGENCE (Mar. 26, 2021), https://www.spglobal.com/marketintelligence/en/news-insights/latest-
news-headlines/warren-buffett-s-8-3b-plan-to-avert-texas-blackouts-raises-eyebrows-63379966
[https://perma.cc/RZK5-62R5].

%2 3.B. 6, 2023 Leg., 88th Sess. (Tex. 2023).

83 Mose Buchele, Texas state lawmakers unveil plan to curb renewable energy, subsidize natural gas, KUT 90.5
(Mar. 10, 2023), https://www.kut.org/energy-environment/2023-03-10/texas-state-lawmakers-unveil-plan-to-curb-
renewable-energy-subsidize-natural-gas [https://perma.cc/3JF2-P2SW].
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bills and might not even improve the reliability of the Texas energy grid.®* Ultimately, the 88th
Texas Legislature did not adopt Senate Bill 6, a (preliminary) victory for renewable energy
supporters.%® However, like the 87th Texas Legislature, the 88th Legislature failed to enact any
legislation to mandate or incentivize energy demand reductions.®

Back to Senate Bill 3 and the 87th legislature: another important point of criticism is that
gas power plants only need to be winterized when they are designated as “critical.”® As the
natural gas sector bears significant responsibility for the February 2021 power outages, the
justification of this regulation is highly questionable.%® Furthermore, Senate Bill 3 does not
define what is meant by “weatherization,” which means that it might suffice to only implement
minimal, inexpensive measures.®

The aforementioned Senate Bill 2 of the 87th legislature modified the composition of
ERCOT’s board of directors by reducing the number of members from 16 to 11 and providing
that out of these 11, only nine members can vote.”® Eight of the total 11 members are elected by
a new three-member selection committee.”* The governor, the lieutenant governor, and the
speaker of the Texas House of Representatives can each appoint one member to this
committee.’? Senate Bill 2 therefore gave the state government more influence over the board.”

C. Increase of Stored Energy

Texas should also increase the amount of energy it has in storage. First, it is important to
ensure that power plants fueled by natural gas have sufficient local gas storage.”* The Texas
legislature has not taken any measures in this regard. Second, winter storm Uri showed that
Texas needs to increase its energy reserves more generally. Texas’ high demand for energy
storage can be attributed to its large share of wind energy which accounts for 24.8 percent of
ERCOT’s total capacity.” While both wind and solar energy are intermittent energy sources,

64 1d.; Sergio Florez, Editorial: PUC wants a risky overhaul of Texas electric grid. We're not yet convinced., Hous.
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wind energy is much more prone to prolonged periods with very low energy production.’®
Furthermore, during these periods of low production, Texas cannot import more electricity from
other states as it lacks the necessary interconnections, making storage even more important.”” A
pathway forward that would be in line with the broader endeavor to decarbonize is increasing
battery storage for renewable wind and solar energy.’® However, there have been no significant
legislative attempts in this direction. Instead, the Texas legislature takes the pathway of building
more natural gas power plants (see above). This is, however, not in line with efforts to reduce
greenhouse gasses, and would only foster energy security if these power plants are appropriately
weatherized. On the more positive climate side, the company Eolian L.P. announced in February
2023 that it will build two battery storage facilities in Mission, Texas that will add 200 MW of
capacity to Texas’ energy grid.”® The financing of this project is enabled by the Inflation
Reduction Act (IRA) that newly introduced investment tax credits for standalone energy storage
technology.®’ Before the IRA, federal tax credits were only offered for storage that was paired
with renewable energy generation.® It is expected that this extension of the tax credits will
generate storage investments of up to $1 trillion in the upcoming years,® so there is hope that
battery storage in Texas will increase. This hope is heavily backed up by ERCOT’s own data: the
amount of available battery storage in Texas rose from around 833 MW at the end of 2021 to
nearly 1,999 MW in October 2022.2% Moreover, according to the Energy Information
Administration (EIA), power plant owners and operators in Texas are planning to add an
additional 7.9 GW of battery capacity from 2022 to 2025.8* However, continuing efforts of the
Texas legislature to promote dispatchable (nonrenewable) power generation threaten the further
increase of battery storage in Texas as the growing availability of dispatchable energy renders
battery storage less profitable.®
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D. Reform of the Structure of the Energy Market
a. Introduction to the Discussion: Option of a Capacity Market

A broader, more complicated issue is the structure of Texas’ energy market. Does it need
to be changed? And if so, how? The power outages of winter storm Uri have shown that Texas’
energy-only market is not able to manage the risks of extreme and relatively rare weather events.
It seems likely that the scarcity pricing mechanism used in ERCOT’s energy-only market fails to
ensure the availability of sufficient capacity because consumers are not primarily driven by
prices when they use a resource that is essential to their daily life, such as energy.® In the
aftermath of winter storm Uri, different opinions emerged on what a better market structure
could look like. Several scholars discussed the introduction of a capacity market that would
allow planning entities to better predict the amount of future energy output, and therefore to
better match demand and supply.®” However, calls for capacity markets can be countered by
pointing out that the issue during winter storm Uri was not the lacking existent capacity, but the
lack of operable capacity.®® Furthermore, a capacity market where a regulatory authority decides
how much capacity needs to be procured at the auction would stand in stark contrast to Texas’
current approach of relying on free market dynamics for the allocation of its energy resources.®®

b. Standardized Fixed Price Forward Contract Approach

Another way to reform the Texas energy market would be to implement the so-called
standardized fixed price forward contract (SFPFC) approach. Proponents claim that this long-
term resource adequacy mechanism is able to ensure reliable electricity supply in a market with a
large share of renewables and significant electrification trends for personal transportation and
space heating® as it is the case in Texas.®* This is especially relevant since the Inflation
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Reduction Act will further accelerate the electrification of heating and transportation in Texas
and elsewhere.%

The SFPFC mechanism does not prescribe a specific amount of capacity.®® Instead, it warrants
that all of the expected consumer demand is auctioned off on an hourly basis several years ahead
of the actual energy delivery.® These contracts are concluded between owners of generators and
retailers who are obliged to buy their yearly power demand through these standardized contracts
in advance at a fixed price.®® This mechanism is expected to give generators a strong incentive to
have the contracted amount of capacity available and to bid at marginal cost.®® Going into the
depths of this mechanism would go beyond the scope of this paper, but it would be a promising
model for Texas’ market that has high electricity demand and a large share of renewables.

c. Performance Credit Mechanism

However, Texas has recently adopted a different approach: In January 2023, the PUC
approved the performance credit mechanism (PCM).®” This is a new market mechanism designed
to ensure power supply in situations such as Winter Storm Uri, when extreme temperatures lead
to high electricity consumption and at the same time less electricity is generated because of
equipment malfunctions at thermal power plants or because wind or photovoltaic energy sources
have low output.®® Under the PCM, retail electric providers have to buy performance credits
from power generators based on their load in time periods in which reliability is at high risk.%
Power generators in turn are awarded these credits based on their ability to supply power during
these periods.1® The generators are supposed to use the income generated by the credits to build
new dispatchable power plants, such as nuclear, natural gas- and coal-fired plants.'°* The retail
electric providers on the other hand will forward the extra costs for the credits to their
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customers.’®> The PCM is based on the assumption that these newly constructed dispatchable
power plants will be able to produce electricity in periods of energy scarcity. While it is true that
these plants could produce energy independently from wind or sunshine, it is also true that it was
mainly dispatchable energy that failed during Winter Storm Uri. In general, the PCM is highly
contested: commentators immediately pointed out that it would not increase reliability and would
only result in higher electricity bills.2% It was estimated that the PCM will lead to $5.7 billion of
additional annual costs for consumers.%

Critics also point out that it was not adequately analyzed and has never been tested
elsewhere.1% Alison Silverstein, who worked as a senior adviser at the PUC, described the PCM
as “poorly understood, poorly-analyzed, [and] unproven” and warned of the negative long-term
consequences its adoption could have.'® In May 2023, the 88th Texas legislature confirmed the
adoption of the PCM.1" Fortunately, the legislature did not ignore all criticism: it adopted
House Bill 1500 which states that the annual costs of the PCM cannot exceed $1 billion and lists
additional requirements the PCM needs to fulfill before it can be implemented.%®

d. Broader Policy Trend Disfavoring Renewable Energy Sources

Unfortunately, the PCM is only one aspect of a broader policy endeavor in Texas that
aggressively supports fossil energy and attacks renewables.!® In the 88th Texas Legislature,
Republicans introduced many highly concerning anti-clean energy bills. Some of the worst ones
were ultimately not adopted, but the 88th Legislature still resulted in an overall loss for
renewables.

A bill that did not make it through was Senate Bill 2015 which would have mandated that
from 2024 on, 50 percent of newly constructed power plants would have to be dispatchable.° It
would have also allowed providers to “label the electricity generated using natural gas produced
in this state as ‘green’ electricity.”’'!* Furthermore, Republicans did not succeed in adopting
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Senate Bill 624 that would have submitted (only) renewable power projects to new permitting
restrictions.!!2

Republicans also introduced Senate Bill 7 that requires intermittent power sources to pay
for ancillary services provided by ERCOT.!? This basically means that wind and solar sources
would need to build non-intermittent on-site backup generation or have to pay extra for their
intermittency, therefore making renewables less profitable.!** Senate Bill 7 itself was not
adopted, but its content was integrated into the adopted House Bill 1500, albeit with the
modification that it will not be implemented until 2027.1> Moreover, House Bill 1500 introduces
“allowances’” for the costs of building new transmission lines to generation resources, which
especially affects wind and solar energy sources that are located in remote areas.!'® The 88th
Legislature also adopted Senate Bill 2627 which creates a fund that allocates up to $7.2 billion
for the construction of and upgrades to dispatchable power plants.*'” The bill provides loans at 3
percent interest and completion bonuses for the construction of or updates to gas-fired power
plants.!® The implementation of Senate Bill 2627 requires a constitutional amendment which
will be voted on in November 2023.11°

These hostile policies towards renewables are shocking, but not surprising. At least in
part, they are the result of a false narrative started by Republican politicians. During the outages
caused by winter storm Uri, Texas Governor Greg Abbott repeatedly claimed publicly that
frozen wind turbines were responsible for the blackouts.'?® He asserted that this shutdown of
wind turbines shows that fossil fuels are necessary for a reliable grid.*?* Over the next two days,
Fox news blamed renewable energy over 128 times for the outages.'?> Many other Texan
politicians followed Abbott’s example to wrongfully scapegoat wind energy.?® It seems possible
that Texan Republicans spread this kind of disinformation to distract from their own failures in
regulating the ERCOT grid, in particular not adequately winterizing its infrastructure.1

Furthermore, recent legislation heavily favoring fossil fuels can be explained by
campaign donations Republicans receive. After the adoption of Senate Bill 3, that basically
exempted natural gas infrastructure from weatherization requirements, Governor Abbott received
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$4.6 million in campaign donations from the energy industry.*?® This included a donation of $1
million from oil industry leader Kelcy Warren whose pipeline company earned $2.4 billion
during the energy crisis caused by Winter Storm Uri.*?® It is also very revealing to look at the
funding of Senator Schwertner who authored the above-mentioned Senate Bills 2015, 7 and 2627
of the 88th Legislature as well as Senate Bill 3 of the 87th Legislature. In the fundraising period
following the 2015 legislative session, 3 percent of his campaign contributions came from the
energy industry.*?” In the 2021 fundraising period, the energy industry contributed 32 percent of
his campaign funding.?® In this context, it is also important to mention the Texas Public Policy
Foundation (TPPF), a conservative group lobbying on behalf of the oil and gas industry. Brent
Bennett, a TPPF policy staffer, made many direct changes to the above-mentioned House Bill
1500 and this bill reflects key agenda points of the TPPF, like the additional transmission costs
for renewables.?® TPPF has broad influence over politics in Texas and even successfully lobbies
against renewable energy in other states like Massachusetts, Arizona and West Virginia.**
Unsurprisingly, TPPF was also at the forefront of blaming intermittent energy sources,
particularly wind energy , for the blackouts caused by winter storm Uri.!3!

E. Interconnecting Texas’ Energy Grid

Finally, there is a strong case for better integrating the Texas energy grid with the Eastern
and the Western Interconnection and possibly also Mexico.'®2 In part it is argued that this would
have not fully protected Texans from the effects of winter storm Uri because the two neighboring
markets, i.e., Mexico and the Eastern Interconnection, were limited in their ability to provide
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Texas with additional power as they had operational problems of their own.**® However, this
finding seems to be untrue. MISO and SPP (the western portion of the Eastern Interconnection)
were also affected by winter storm Uri, but suffered far less blackouts, mainly because they
imported a significant amount of power from PJM (the eastern portion of the Eastern
Interconnection) where weather conditions were less extreme.'3*

In line with this finding, many commentators conclude that Texas would significantly
benefit from an interconnected grid during extreme weather conditions.**®> A February 2023 draft
report by the U.S. Department of Energy finds that “[i]ncreased transfer capacity with neighbors
will enable Texas to address capacity shortages when the system is stressed under emergency
conditions’” and will therefore foster resource adequacy and reliability.**®

In addition to the general benefit of removing stress from the grid in case of emergency,
an interconnected grid would improve ERCOT’s black start capabilities.®” “Black start’
describes the process of restarting a power system after a power outage independently of external
energy sources.™®® “Black start resources’’ are generators that are capable of initiating a black
start.*® The final report by FERC, NERC and regional entities states that in a similar scenario,
Texas might not be able to do a black start on its own.'*® In fact, during the events of February
2021, 82 percent of ERCOT’s 28 black start resources were—at least temporarily—either
completely unable to operate or could only operate at reduced capacity.!* As ERCOT was less
than five minutes away from a complete black-out,**? those limited black-start resources are
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highly concerning. In order to be capable of a black start, it would therefore be pivotal for
ERCOT to be able to import additional power.'43

But integrating the ERCOT grid would not only be beneficial in case of extreme weather
events. It could also help to better balance renewable, non-dispatchable energy.'** If Texas had
interstate connections, it would be able to export its surplus of wind and solar energy instead of
curtailing it.!*® ERCOT’s curtailment of wind and solar power almost tripled from 2019 to 2021,
resulting in curtailments of over 6.6 million MWh in 2021.1¢ Furthermore, more than 62,000
MW of solar capacity is currently being planned in Texas,**” which would lead to further
congestion without added transmission lines (or storage).

The Western Energy Imbalance Market (WEIM) shows how the export of abundant
renewables could be possible. The WEIM enables participating regions to engage in last-minute
trading of power.1*® The WEIM “balances fluctuations in supply and demand by automatically
finding lower-cost resources to meet real-time power needs.’’**° Similarly, Texas could import
wind power which is abundant in the Midwest and surplus solar power from the Southwest when
production of these resources is low in Texas.'® This power exchange is especially favored by
the fact that due to varying time zones, different regions do not reach their peak demand
simultaneously.!

Many even argue for better integration of the three U.S. grids more generally, sometimes
referred to as a “macro-grid.”*>? A more efficient regional distribution of wind and solar power
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does not only require the integration of ERCOT, but also construction of more high voltage lines
between the Eastern and the Western Interconnection.!>® Both building interstate connections for
Texas as well as strengthening the connection of the Eastern and Western Interconnections
would be expensive. But two studies show that benefits would outweigh costs by a ratio ranging
from 1.2 to 2.5.1%* Coming back to the winter storm Uri: a study showed that each potential GW
of additional transmission capacity coming from ties between ERCOT and the Southeast would
have saved consumers $993 million in the days of the storm alone.'* It costs circa $700 million
per GW of transfer capacity to build long distance transmission lines.?*® Therefore, the money
saved through one additional GW of transmission capacity just during winter storm Uri would
have more than offset the costs of constructing this transmission line.’

Given that ERCOT's interconnection with neighboring states has many benefits and is
strongly recommended by the Department of Energy, the question is whether any steps are being
taken in that direction at the state level. The 87th and 88th Texas Legislature did not adopt any
laws that would lay the ground for interconnecting ERCOT. This can be explained by the above-
mentioned unwillingness, especially of Texas’ Republicans, to subject ERCOT to FERC
regulation. When Democrat Beto O'Rourke ran for Governor in 2021 and 2022, he used “fix the
damn grid’’ as campaign slogan and demanded that Texas should build interconnections to the
national grid, so that Texas could import power from other states in case of emergency and
export its surplus of renewable energy.'®® However, O’Rourke did not get elected, and the
interconnection-demand vanished again—until now. In November 2022, Democratic Senator
Zaffrini introduced Senate Bill 31 in the 88th Texas Legislature which would set the legal basis
for transmission and distribution utilities in Texas to import power from other states and build
the needed transmission lines.’™° The bill allows utilities to “construct, own, and operate facilities
as necessary to: (1) access transmission service from outside of the ERCOT power region; and
(2) purchase power at wholesale from outside of the ERCOT power region.’’1%% While it seems
like the bill would not allow for the construction of transmission lines to export power, this point
remains unclear. If adopted, this bill would probably subject Texas to FERC’s regulation. In
February 2023, the bill was referred to the Committee on Business and Commerce. However,
interconnecting ERCOT has clearly become a partisan issue,'®* which makes the adoption of this
bill very unlikely with the current majority ratios. Aside from the huge political obstacle, the
stars have never been this favorable for construction of transmission lines from Texas to
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neighboring states. Section 50152 appropriates $760 million to provide grants to transmission
siting authorities and state governments to further the siting of interstate transmission lines.6?

Part IVV. Comparison Between the Energy Market of Texas and Germany

The following section will compare the energy markets in Texas and Germany. This
comparison might not be obvious at first sight, but there are a surprising number of similarities.
In the past, Texas and Germany have even been called “energy twins.’’ This part of the article
will briefly outline the German energy market (A), will describe the main common features of
the energy markets in Texas and Germany (B), and will compare electricity rates in the two
regions (C). It will also compare the reliability of the energy grids (D) and will finally point out
how Germany benefits from an interconnected power grid (E).

A. Outline of the German Energy Market

Just like Texas, Germany has an unbundled energy market. Generation, transmission and
distribution are operated by different companies.'®* In fact, Germany and Texas unbundled their
energy networks at a similar time.’®® Germany’s electricity grid consists of a maximum voltage
transmission grid and distribution grids at high, medium and low voltage.*®® There are four
transmission system operators—Amprion, 50Hertz, TenneT, and TransnetBW—that are
supervised by the Federal Network Agency (Bundesnetzagenetur).'®” Germany has an energy-
only market which is supported by an additional capacity reserve.'®® This is an instrument
outside the regular electricity market intended to guarantee security of supply.'®® It is only
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activated when the market fails to cover the total electricity demand with the available supply.t’
The European Commission has authorized this capacity reserve only until September 2025.1"
Germany has a large share of renewable energy: in 2022, 48.3 percent of its energy
supply came from renewable sources with wind accounting for 25.9 percent and solar for 11.4
percent.}’?> Germany completed its phase-out of nuclear energy in April 2023.1® Furthermore,
due to Russia’s invasion of Ukraine, Germany stopped importing Russian oil at the beginning of
2022174, In August 2022, Russia cut off its gas supplies to Germany.*’® Before that, Germany
imported 55 percent of its gas and 35 percent of its oil from Russia.1’® The federal government
(Bundesregierung) chose to react to this shift by further increasing its share of renewables.'’’ In
April 2022, the federal government proposed the goal that by 2030, renewable energy sources
should supply at least 80 percent of the electricity consumed in Germany.1’® This target was later
officially adopted by the federal legislature (Bundestag).!”® Unlike the Texas energy market, the
German energy market is highly integrated.'® It is part of the “internal energy market’’ of the
European Union (EU), a common, integrated electricity and gas market which facilitates non-
discriminatory competition between the EU member states.'®! The “internal energy market’’ was
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shaped by several EU directives and regulations (EU secondary law).'® The EU continuously
aims at integrating the electricity markets of the EU member states more closely.'® In 2021,
Germany exported 70.8 TWh to its direct neighbor countries and imported 51.7 TWh from
them.184

B. Common Basic Features

Germany and Texas have more similarities than one might think. Both regions have a
large population®®® and strong economies. According to its gross domestic product (GDP),
Germany ranks 4th among all countries (2021 GDP of $ 4,259,935 million'8). With a GDP of
$2,051,769 million in 2021,%8" Texas ranks as the 9th largest economy in the world.’8® Both
regions have a large and growing share of renewables. 26 percent of Texas’ energy supply is
wind power, which is very similar to Germany’s 25.9 percent. Solar power makes up four
percent of Texas’ energy mix which falls behind Germany’s 11.4 percent. However, Texas’ solar
sector is quickly expanding.'® Texas and Germany both have a similar energy market structure.
They both have energy-only markets that rely on scarcity pricing to align supply and demand.'*
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Furthermore, they both unbundled their markets at similar times which enabled retail customers
to choose out of a range of different power suppliers.%!

Finally, Texas and Germany have both recently experienced a drastic energy crisis. Texas
experienced severe power outages in 2021 that were largely due to failures in the natural gas
supply (see above). Germany is now facing a drastic energy crisis due to the halt of natural gas
supply from Russia. While the two crises, of course, have extremely different causes and
consequences, they both sparked a debate about restructuring the energy market as well as
changing the composition of the energy mix.!%

C. Electricity Rates

The following section will compare electricity prices in Germany and Texas. It will
analyze both wholesale rates and retail rates. It is important to keep in mind that Texas
experienced a drastic energy crisis in February 2021 and Germany is in an ongoing energy crisis
since Russia’s invasion of Ukraine. Recent electricity rates reflect these events.

In 2020, the average day ahead wholesale rate in Germany was €30. 47/MWh,*® and in
2021 it went up to €96.85/MWh.1% In 2022, after the Russian invasion of Ukraine, it reached
€235.45/MWh.®® In Texas on the other hand, the average day ahead wholesale rate in 2020 was
$24/MWh.1%¢ In 2021, the year of winter storm Uri, the average day ahead wholesale rate was
$157/MWh.2" For 2022, there is no average wholesale rate available yet, but rates ranked from
$34/MWh to $182/MWh.'®8 These numbers indicate that wholesale rates in Texas are lower than
in Germany. This can be explained by the fact that Texas has access to abundant natural gas
resources that are significantly cheaper than the natural gas that Germany imports.*®® This is

https://www.bundesregierung.de/breg-de/themen/entlastung-fuer-deutschland/strompreisbremse-2125002
[https://perma.cc/PZJ4-VV2Y A].

191 paULOS, supra note 163, at 4.

192 Tagesschau, Griiner Stahl: EU erlaubt Milliarden-Beihilfe fir Thyssenkrupp (July 20, 2023),
https://www.tagesschau.de/wirtschaft/technologie/energieversorgung-unabhaengigkeit-energiepolitik-101.html
[https://perma.cc/DK4P-X9WP];

Seyed Ehsan Hosseini, Transition away from fossil fuels toward renewables: lessons from Russia-Ukraine crisis, 1
FUTURE ENERGY 2, 3 (2022); Erin Douglas, A year after the electric grid failed, Texas focuses on reliability, not
climate change, TEX. TRIB. (Feb. 15, 2022) https://www.texastribune.org/2022/02/15/texas-power-grid-climate-
change/ [https://perma.cc/4UDZ-8BWP].

193 BUNDESNETZAGENTUR, THE ELECTRICITY MARKET IN 2021 (Jan. 7, 2022),
https://www.smard.de/page/en/topic-article/5892/206870 [https://perma.cc/JIG2-YARS].

194 BUNDESNETZAGENTUR, THE ELECTRICITY MARKET IN 2022 (Jan. 2, 2023), https://www.smard.de/page/en/topic-
article/5892/209668 [https://perma.cc/2MZE-HQ86].

195 |d_

19 PoTOMAC ECONOMICS, 2021 STATE OF THE MARKET REPORT FOR THE ERCOT ELECTRICITY MARKETS 45 (2022),
https://www.potomaceconomics.com/wp-content/uploads/2022/05/2021-State-of-the-Market-Report.pdf
[https://perma.cc/Zz848-2U7C].

197 |d

198 PoTOMAC ECONOMIES, ERCOT WHOLESALE ELECTRICITY MARKET MONTHLY REPORT (July 11, 2022),
https://www.potomaceconomics.com/wp-content/uploads/2022/07/Nodal_Monthly _Report_2022-06.pdf
[https://perma.cc/G8Y8-2YK3]; U.S. ENERGY INFO. ADMIN., WHOLESALE U.S. ELECTRICITY PRICES WERE
VOLATILE IN 2022 (Jan. 10, 2023), https://www.eia.gov/todayinenergy/detail.php?id=55139
[https://perma.cc/AGHM-MT4X].

19 Mormann, supra note 164, at 93; INTERNATIONAL ENERGY AGENCY, Natural gas prices in Europe, Asia and the
United States, Jan 2020-February 2022 (Feb. 24, 2022), https://www.iea.org/data-and-statistics/charts/natural-gas-
prices-in-europe-asia-and-the-united-states-jan-2020-february-2022 [https://perma.cc/Q6DA-FTG5].



https://www.smard.de/page/en/topic-article/5892/209668
https://www.smard.de/page/en/topic-article/5892/209668

THE TEXAS ENERGY GRID:
MEASURES TAKEN SINCE WINTER STORM URI | 149
AND How IT COMPARES TO GERMANY’S POWER INFRASTRUCTURE

Fall 2023

especially true after the halt of gas supply from Russia that—as already mentioned—Iled to a
drastic spike in gas prices.

The differences between retail electricity prices are far more striking: in 2021 the average
retail electricity rate in Texas was 9.14 US cents/kWh,?® and in 2022 it was 13.9 US
cents/lkWh.?%! In Germany, average retail electricity rates in the first half of 2021 were at 32.6
Euro cents/lkWh.2%2 In the first half of 2022, the average retail price increased to 33.5 Euro
cents/kWh.2%% At the beginning of 2023, the retail electricity price reached a peak with 48.2 Euro
cents/kWh.2%* In the past, this significant difference was due to the fact that Germany refinanced
its feed-in tariffs for renewable energy over a levy added primarily to the bills of retail
customers.?® However, because of the sharp increase in electricity prices, the German legislature
abolished this levy as of July 2022.2° Remaining differences between electricity prices in Texas
and the US can be attributed to federal tax incentives for renewables in the U.S. that drive down
energy costs and are funded by taxpayers nationwide.?®’ Another contributing factor is the
deliberate use of price signals in Germany to create incentives for energy efficiency.?® And of
course, the differences in gas prices also affect the retail rates. In fact, municipal utilities in
Germany expect that retail electricity rates will remain at least twice as high as in pre-war times
for the foreseeable future.?%®

D. Grid Reliability
A point of comparison central to this paper is the reliability of the energy grid. It can be

measured by the System Average Interruption Duration Index (SAIDI). SAIDI measures the
annual power interruption by providing the average amount of minutes or hours end users have
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been without power supply.?!® The SAIDI in Germany reached a record low with 10.7 minutes in
2020 and slightly increased to 12.7 minutes in 2021.%%

The SAIDI in Texas, on the other hand, was at 432.7 minutes of average power outage
per customer in 2020 and at 1175.3 minutes (!) in 2021. In 2020, Texans experienced power
outages that were 40.4 times as long as the outages experienced by German end customers. In
2021, outages in Texas were 92.5 times as long as outages in Germany. Why does the reliability
of these two grids differ so much? Important factors are (1) the differing weather resilience of the
two grids and (2) Germany’s successful long term planning and efficient crisis management. The
(lacking) integration of the energy grid is also decisive, but will be explored in a separate section

(E).
a. Weather Resilience of the Grid

The German power grid is much more weather resilient than the ERCOT grid. First, it is
important to point out that Texas and Germany are both experiencing considerable amounts of
extreme weather events as evidenced by the costs incurred by them. In fact, with damages of
€167.299 billion in the time span from 1980 to 2022, Germany was the country with the highest
extreme weather costs in the European Union.?'? Similarly, Texas is the state with the highest
extreme weather costs in the United States, with costs of circa $380 billion from 1980-2022.21

It has already been shown that the ERCOT grid lacked resilience against extreme
weather, and it is questionable whether the measures implemented since Uri will lead to
significant improvements. Germany’s power infrastructure, on the other hand, is much more
weather resilient. The main reason for this is a factor that has not been discussed yet: Germany’s
high use of underground cables.?!* In general, there is “a strong and statistically significant
correlation between the percentage of underground power lines and higher reliability.”?® In
2018, 82 percent of Germany’s transmission lines were underground.?!® As Germany is currently
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planning to build the longest underground high-voltage transmission line in the world, this
number will even increase.?!’ In Texas, only approximately 19.1 percent of transmission lines
run underground.?'® Buried transmission lines are not only perceived as more aesthetically
pleasing;?!® they are also more resilient to several extreme weather events.?? Underground
cables are better protected against high wind speeds, ice storms and heavy snowfalls because
they cannot be destroyed by the weight of ice and snow or by falling trees.??* During Uri,
transmission lines were damaged or destroyed by trees and branches that broke under the heavy
ice.??2 In February 2023, several days of freezing rain caused many trees to fall on transmission
lines putting 400,000 people out of power, some of them for several days.??® Furthermore, buried
protection lines are completely protected from wildfires and they also carry almost no risk of
actively starting them.??* The California Camp Fire which was unprecedented in fatalities and
destruction was caused by a tree that damaged PG&E’s aging transmission lines.?? Also in
Texas in 2011, a devastating wildfire which destroyed almost 1,600 homes was started by falling
trees that damaged power lines.??® These extreme weather events have sparked debates about
burying transmission lines. PG&E now intends to bury 10,000 miles of its power lines in
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California to prevent wildfires.??” As a reaction to the power outages in February 2023, the
Austin City Council instructed city staff to analyze the feasibility of putting transmission lines
underground.??® However, a major hurdle to broader endeavors in Texas to bury transmission
lines is the enormous costs involved. In 2013, a report of the Edison Electric Institute estimated
that converting existing transmission lines from overhead to underground costs from $536,760 to
$12,000,000 a mile, depending, among other things, on their location.??® The costs of converting
existing distribution lines range between $158,100 and $5,000,000.2% Peter Lake, chairman of
the PUC, estimates that it would cost at least $1 million per mile to convert overhead power lines
in Texas to underground lines.?®* In 2011, a study by the Public Service Commission of
Wisconsin found that building new underground lines costs 4 to 14 times as much as
constructing overhead lines.?®? Because of these high costs, a report focusing on Texas
recommended to bury power lines only when at least some of the following conditions are
present: considerably many customers per line mile, a risk of frequent and severe storms,
potential cost savings through economies of scale, and utility easements for underground lines
are smaller than for overhead lines.?*

But despite the advantage of buried transmission lines, Germany also needs to improve
the weatherization of its power grid and consider the effects of climate change.?** Germany’s
average annual temperature rises faster than the world average.?®® The International Energy
Agency states that heavy precipitation and droughts put Germany’s energy supply security at
risk.2%® Droughts and high temperatures lead to forced outages at thermal power plants.?®” One
mitigation strategy for these forced outages is to increase interconnection within the European
power system.?*8

Germany’s grid is struggling with heavy precipitation. In July 2021, extreme
precipitation caused a dramatic flooding in Germany, mainly in the Ahr valley, that caused more
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than 200 deaths.?®® Over 200,000 people experienced power outages.?*® The flood damaged
around 133 kilometers of natural gas pipelines as well as large numbers of gas meters and house
pressure regulators.** It also damaged over 90 percent of all network connections in the
region.?*> When rebuilding the power infrastructure, the local network operator improved
weather resilience by building (even) more underground power lines,?*® by relocating network
connections from areas with a risk of flooding and by the enhanced use of digital grid
management.?** As heavy precipitation becomes more frequent, all regions in Germany need to
assess how to adequately prepare their infrastructure.

b. Continuous Climate Adaptation and Efficient Crisis Management

Another factor that contributes significantly to Germany’s grid reliability is its well-
coordinated regulatory measures. Germany and Texas both have a liberalized energy-only
market. But unlike Texas, Germany (a) engages in continuous long-term planning to adapt its
infrastructure to the effects of climate change and (b) has recently proven its ability to ensure
energy security in the midst of an energy crisis.

i. Continuous Climate Adaptation

Germany ensures the climate change adaptation of its energy infrastructure through
action plans and reports that monitor and evaluate progress.?*® A very important instrument is the
Adaption Action Plan (APA), which is updated every five years with the most recent APA (APA
111) published in 2020.246 The APA Il analyzes the effects of climate change on energy demand
for cooling and heating, on cooling water for thermal power plants and on power lines and power
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generation facilities.?*” Another federal action plan, the Federal Climate Impact and Risk
Assessment, similarly analyzes the climate change risks for different energy sources and
addresses the changing energy demand in upcoming years and decades.?*® Texas, on the other
hand, has not developed a statewide adaptation plan and has therefore no cycles of monitoring
and reporting on progress.?*® This is particularly concerning as Texas’ power infrastructure is
“among the nation’s most vulnerable to climate shocks and stresses.””?*

ii. Efficient Crisis Management

An evaluation of Germany’s regulatory response to the halt of gas supply from Russia
shows that Germany can manage crises successfully, thereby preventing actual blackouts.?! In
order to cover high energy demand in winter, Germany was historically reliant on continuous gas
imports (from Russia) as well as sufficient supplies in its large gas reserves.?®? In the weeks
leading up to Russia’s invasion in Ukraine, the supply levels of Germany’s gas reserves reached
concerning lows.?®>® As a reaction, the German federal legislature enacted the gas storage act
(Gasspeicherungsgesetz) in April 2022 that mandates fixed supply levels at various points of
time.®* As Germany’s gas reserves are operated by private actors, the gas storage act interferes
with private economic decision making. While this might seem like an extreme step, the gas
storage act successfully prevented serious gas shortages or power outages in winter 2022-20232%
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which had been anticipated. This is one telling example of how Germany efficiently uses
regulatory measures to ensure grid reliability even in times of crisis.

Texas’ crisis management, on the other hand, is rather poor. Its power infrastructure was
completely unprepared for Uri even though Texas had experienced similar weather-induced
blackouts in 2011. And even after its 2021 power crisis, Texas did not adopt measures to
adequately weatherize its energy infrastructure or reduce the state’s power demand. Instead, it
used the energy crisis to demonize renewables and step away from decarbonization.

E. Interconnectedness of the German Energy Grid

The final factor contributing to Germany’s grid reliability is the high integration of its
energy market.?® As mentioned above, it forms part of the “internal energy market’’ of the
European Union. It has direct interconnections to nine neighboring countries: Austria, the Czech
Republic, Denmark, France, Luxembourg, Poland, the Netherlands France, Sweden (via
submarine cable) and Switzerland.?®” Due to its central geographical position in Europe,
Germany serves as an important hub for European power flows exchanges.?®® Germany’s
interconnected energy market improves its ability to balance its large and increasing share of
intermittent wind and solar energy.?® Furthermore it fosters its resilience against extreme
weather events as an interconnected energy grid is “significantly less vulnerable to single-point
failures[] . . . .29 Additionally, the recent energy crisis in Germany shows that an integrated
power grid also protects from fuel import stops that are caused by political manipulation.?5!

Furthermore, the German energy grid is not only highly integrated; Germany and its
neighboring countries are legally bound to the European principle of energy solidarity.?®? This
principle requires that member states of the European Union consider the energy interests of
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other member states when making their own policy decisions.?®® This applies in particular to
decisions impacting energy security.?®* Furthermore, the principle of energy solidarity obligates
member states to provide energy to another member state in case of an extreme gas shortage.®
To prevent severe gas shortages and to comply with the principle of energy security, Germany
has recently intensified its energy cooperation with France,?®® Austria,?®®’ and the Czech
Republic.?®8

Quite to the contrary, Texas has a largely isolated grid and has no significant energy
cooperation with another state. Section E of this article has already pointed out that
interconnecting ERCOT would increase grid reliability. A comparison with the highly
interconnected German power system and its impressive reliability supports this finding.

Conclusions

To conclude, Texas has introduced important measures to better prepare its energy grid
for extreme weather events. Through the amendments to the Texas Administrative Code, it has
become less likely that critical gas infrastructure is affected by load shedding. Another positive
step is that Senate Bill 3 of the 87th Texas Legislature has made weatherization of power plants
and transmission lines mandatory. Overall, however, the verdict on the measures taken in Texas
is negative. Natural gas power plants are largely exempt from mandatory weatherization, and
they are not required to maintain minimum gas reserves onsite. There are no endeavors to reduce
the very high energy demand in Texas. The introduction of the so-called performance credit
mechanism to reform Texas’ energy market structure seems to be a costly gamble.?%°
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Despite the broad consensus that interconnecting ERCOT would be highly beneficial,
there are no realistic prospects that this will happen anytime soon. Interestingly, both Germany
and Texas have recently faced an energy crisis in which natural gas played and still plays a key
role. While Germany has used this crisis as an impetus to accelerate its transition to a carbon-free
renewable energy market, politicians in Texas inhibit the further expansion of wind and solar
energy and invest in natural gas power plants. Germany with its high share of renewables,
experiences a significant amount of extreme weather events but still manages to keep its high
grid reliability. This shows how mistaken it is to blame wind and solar energy for power outages.
The following statement by Beth Garza, former director of ERCOT’s Independent Market
Monitor, emphasizes how worrying recent legislative developments in Texas are: “‘If I'm a wind
or solar developer, there’s been so much anti-renewable talk or actions contemplated in a wide
variety of legislation, why would I come to Texas?*”2°
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