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Largest Forced Outage in Human History

ά¢Ƙƛǎ ƛǎ ǘƘŜ ƭŀǊƎŜǎǘ trainwreckin the 
ƘƛǎǘƻǊȅ ƻŦ ŘŜǊŜƎǳƭŀǘŜŘ ŜƭŜŎǘǊƛŎƛǘȅΦέ

- Rep. Senator Brandon Creighton
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{ƻǳǊŎŜΥ άtƻǿŜǊ hǳǘŀƎŜǎ aŀƛƴ /ŀǳǎŜ ƻŦ hƛƭΣ Dŀǎ {Ƙǳǘ-Lƴǎέ .ƭƻƻƳōŜǊƎΣ by NaureenS. Malik, Joe Carroll, David Wethe, Mark Chediak, February 25, 2021



Renewable Energy Train Wreck Tour 2009 - 2011
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Renewable Energy Train Wreck Tour 2009 - 2011
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Renewable Energy Train Wreck Tour 2009 - 2011
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Western Energy Alliance/ Bentek Study 2008

When Wind Blows at Night, Coal Gen Ramps Down
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Source: Colorado PUC In the matter of the application of Public Service Company of Colorado for approval of its 2007
Colorado Resource Plan, Direct Testimony and exhibits of James F. Hill -¢ƘŜ ŜŦŦŜŎǘƛǾŜ ƭƻŀŘ ŎŀǊǊȅƛƴƎ ŎŀǇŀōƛƭƛǘȅ όά9[//έύ

Why am I interested in all this?

Selected Speaking Engagements 2009 - 2011

ÅάbŀǘǳǊŀƭ DŀǎΥ !ŦŦƻǊŘŀōƭŜ 9ƴŜǊƎȅ ŦƻǊ ǘƘŜ CǳǘǳǊŜέΣ t[LΩǎ LƴǎǘƛǘǳǘŜ ƻƴ 9ƴŜǊƎȅ ŀƴŘ 
Environment, Houston, TX, March 2012

Åά²ƘŜǊŜ 9ƭŜŎǘǊƛŎƛǘȅ /ƻƳŜǎ CǊƻƳΥ 5ƻŜǎ ƛǘ aŀǘǘŜǊ ǘƻ /ƻƴǎǳƳŜǊǎΚέ, National Energy 
and Utility Affordability Conference, Ft. Lauderdale, Florida, June 2011

ÅάwƻƭŜ ƻŦ bŀǘǳǊŀƭ Dŀǎ ƛƴ ²ŜǎǘŜǊƴ 9ƭŜŎǘǊƛŎ aŀǊƪŜǘǎέ, West Coast Canadian/US Electric 
Markets, Law Seminars International, Vancouver, British Columbia, 2010

Å Participant in Natural Gas Supply Workshop, Sloan Foundation and University of 
Texas Bureau of Economic Geology, Austin, Texas, May 2010

ÅάwŜƴŜǿŀōƭŜ 9ƴŜǊƎȅ aŀƴŘŀǘŜǎ ϧ ǘƘŜ 9t!Υ ! ¢Ǌŀƛƴ ²ǊŜŎƪ ƛƴ ǘƘŜ aŀƪƛƴƎΚέ, Southern 
Gas Association Conference, Orlando, Florida, April 2010
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6 ï10 Day Outlook on February 12, 2021
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Source: CIMA Daily Weather and Market Report, Friday, February 12, 2021



Å15 consecutive dayswith below average 
temperatures

ÅAt least 3,000 cold temp records broken 
from February 12-17, 2021

ÅFirst ever wind chill warningissued by 
NWS offices in Lake Charles, Houston & 
Dallas

Historic Texas Cold Recap:  February 2021

Source: The Weather Channel
9



ÅElectricity cannot be stored on a utility scale

ÅDemand must be met perfectly by supply ςit must 
balance constantly

Fundamentals of Electricity Supply and Generation

Source: https://www.eia.gov/energyexplained/electricity/delivery-to-consumers.php

Nuclear
Coal
Natural Gas
Solar
Wind
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ÅERCOT is the only grid operator that does not operate a capacity market
that rewards reliability during peak usage days

Å9w/h¢ ǊŜƭƛŜǎ ǎƻƭŜƭȅ ƻƴ ŀƴ άŜƴŜǊƎȅ-ƻƴƭȅ ƳŀǊƪŜǘέ ǿƘŜǊŜgenerators compete 
on the price of the energy they produce

ÅCƻǊ ǇƻǿŜǊ ǇǊƻŘǳŎŜǊǎ ƛƴ ŀƴ άŜƴŜǊƎȅ-ƻƴƭȅ ƳŀǊƪŜǘέΣ ǘƘŜǊŜ ƛǎ no penalty for 
failure to deliverduring a peak day emergency

ÅThis market structure resulted in the largest forced power outage in US 
history between February 12 ς18, 2021

ÅWhy would politicians choose this type of purpose-ŘǊƛǾŜƴ άŜƴŜǊƎȅ-ƻƴƭȅέ 
market that places no extra value on dispatchable generation during peak 
hours?

ÅI believe it was one of many incentives granted to wind energy

The Fatal Flaw of the ERCOT Market

Sources: Assigning Blame for the Blackouts in Texas , Climate Etc., Planning Engineer, February 18, 2021
The Texas Freeze: Why the Power Grid Failed, The Wall Street Journal, Katherine Blunt and Russell Gold, February 19, 2021 11



ÅElectric Reliability Council of Texas (ERCOT) is a membership 
based, 501(c)(4) non-profit independent system operator (ISO)

ÅIt is NOT a government agency and has no regulatory authority

ÅERCOT has four primary responsibilities:

1. Maintain system reliability

2. Facilitate a competitive wholesale market

3. Facilitate a competitive retail market

4. Ensure open access to transmission

Who is ERCOT?

Source: Ercot.com/about
Is ERCOT a government agency?, Austin American-Statesman, Nate Chute, February 19, 2021 12



ÅERCOT manages the flow of electric power to more than 26 million Texas 
customers - representing about фл ǇŜǊŎŜƴǘ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ ŜƭŜŎǘǊƛŎ ƭƻŀŘ. 

ÅERCOT is regulated by the Public Utility Commission of Texasand the 
Texas Legislature. The PUC is an agency that regulates the state's "electric, 
ǘŜƭŜŎƻƳƳǳƴƛŎŀǘƛƻƴΣ ŀƴŘ ǿŀǘŜǊ ŀƴŘ ǎŜǿŜǊ ǳǘƛƭƛǘƛŜǎέ

ÅERCOT schedules power on an electric grid that connects more than 
46,500 miles of transmission lines and 680+ generation units.

ÅTo avoid federal regulations, ERCOT is an island and is not connected to 
other independent system operators and regional transmission 
organizations 

Who is ERCOT?

Source: Ercot.com/about
13



North American Electric Power Grids

Source: Ercot.com/about

άhŦŦƛŎƛŀƭƭȅΣ ǘƘŜǊŜ ŀǊŜ ǘƘǊŜŜ ¦Φ{Φ 
systems, but, in Texas, we like to say 
that there are two: The Texas system 
and the non-¢ŜȄŀǎ ǎȅǎǘŜƳΦέ

- Professor Wei-Jen 
(University of Texas at Arlington)
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There are 2 Types of Electric Grid System Operators:

ÅA regional transmission organization (RTO)in the United States is an 
electric power transmission system operator (TSO) that coordinates, 
controls, and monitors a multi-state electric grid.

ÅAn independent system operator(ISO)is similarly an organization 
formed at the recommendation of FERC.

Source: https://en.wikipedia.org/wiki/Regional_transmission_organization_(North_America)

Regional transmission organization (North America)
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https://en.wikipedia.org/wiki/Regional_transmission_organization_(North_America)


Preparing for the Storm ðFebruary 9 th , 2021

Source: Ercot.com/about

ñIt is actually going to be winter here pretty soon. As those of 
you in Texas know, we do have a cold front coming this way. Weôll 
probably see our winter peak later this week or in the very early part 
of next week. And Operations has issued an operating condition 
notice just to make sure everyone is up to speed with their 
winterization and weôre ready for the several days of pretty frigid 
temperatures to come our way.ò

- Bill Magness (President and CEO of ERCOT)

ERCOT officials spent 40 secondson winter storm preparedness at a February 9, 
2021 meeting:
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ÅFor ERCOT, a peak day generally occurs in the summer

What is a Peak Day?

Source: https://www.eia.gov/todayinenergy/detail.php?id=42915
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ÅHowever, 10 days ago, Mother Nature had something else in mind for Texas

ÅWhy not experience a peak day in the winter?

17
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Sources: ERCOT Board of Directors Meeting, February 24, 2021



Source: Perfect Storm ς{ǳǎǘŀƛƴŜŘ !ǊŎǘƛŎ ²ŜŀǘƘŜǊ 9ȄǇƻǎŜǎ ²ŜŀƪƴŜǎǎŜǎ ƛƴ ¢ŜȄŀǎΩǎ tƻǿŜǊ LƴŘǳǎǘǊȅΤ IƻǳǎƭŜȅ Carr; RBN Energy , LLC; February 18, 2021 

The Perfect Storm: February 12 ð18, 2021

19



The Perfect Storm: February 12 ð18, 2021
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The Perfect Storm: February 12 ð18, 2021
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January 19 to February 17, 2021

22
Source: Art Berman



Fundamental Problems Identified in 2011é NOT CORRECTED

23

Problem Identified:
Transmission operators and distribution 

providers generally did not identify natural 
gas facilities such as gathering facilities, 

processing plants, compressor stations or 
ǎǘƻǊŀƎŜ ŦƛŜƭŘǎ ŀǎ ŎǊƛǘƛŎŀƭ ŀƴŘ ŜǎǎŜƴǘƛŀƭ ƭƻŀŘǎέ

Recommendation:
ά¢ǊŀƴǎƳƛǎǎƛƻƴ hǇŜǊŀǘƻǊǎ ŀƴŘ 5ƛǎǘǊƛōǳǘƛƻƴ 

Providers should conduct critical load review 
for gas production and transmission facilities, 
and determine the level of protection such 
facilities should be accorded in the event of 

ǎȅǎǘŜƳ ǎǘǊŜǎǎ ƻǊ ƭƻŀŘ ǎƘŜŘŘƛƴƎΦέ



Monday, February 8th through Tuesday February 16th:

Wind

Coal

Natural Gas

93%

47%

450%

Source: Fox News, Rove Reacts to Texas Power Grid

Energy Supply Changes During Freeze

ά!ƭƭ ǇŜǊŦƻǊƳŜŘ ŀǎ ŜȄǇŜŎǘŜŘΧέ
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Could Natural Gas Have Done Better?

27

ÅThe following segments of the natural gas chain rely on electricity to operate:
ïLACT (Lease Automatic Custody Transfer) units on oil wells that have associated gas production 

(what component of total Texas production is associated gas?)

ï²ŜƭƭƘŜŀŘΣ ƎŀǘƘŜǊƛƴƎ ǇƛǇŜƭƛƴŜΣ ŀƴŘ Ǝŀǎ ǎǘƻǊŀƎŜ ŎƻƳǇǊŜǎǎƛƻƴ ό9t! ŀƛǊ ǇŜǊƳƛǘ ŀǾƻƛŘŀƴŎŜΧ 
ǇǊƻŘǳŎŜǊǎ ŎƘƻǎŜ άǇƻƭŜ ǇƻǿŜǊέ ƻǾŜǊ ƴŀǘǳǊŀƭ Ǝŀǎ ŎƻƳǇǊŜǎǎƛƻƴ ǘƻ ŀǾƻƛŘ 9t! ŀƛǊ ƛǎǎǳŜǎύ

ïNatural gas processing plant facilities rely on electricity to run control systems

ïInter and Intrastate pipelines that run electric power compression

ÅMany of these critical natural gas infrastructure assets were impacted by rolling 
blackouts

ÅIssues related to electricity supply for natural gas infrastructure were identified in 
2011 and no priority was given to those critical assets



ñIt needed to be addressed immediately," said Bill 
Magness, president of ERCOT. ñIt was seconds and 
minutes [from possible failure] given the amount of 
generation that was coming off the system.ò

If operators had not acted in that moment, the state 
could have suffered blackouts that ñcould have 
occurred for months,ò and left Texas in an 
ñindeterminately longò crisis.

- Bill Magness (President and CEO of ERCOT)

Reaction to the Storm, 8 Days Later on February 17 th , 2021

Source: Ercot.com/about

ERCOT officials responding to the power outages on February 17th

Should they have been surprised?
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Source: Perfect Storm ς{ǳǎǘŀƛƴŜŘ !ǊŎǘƛŎ ²ŜŀǘƘŜǊ 9ȄǇƻǎŜǎ ²ŜŀƪƴŜǎǎŜǎ ƛƴ ¢ŜȄŀǎΩǎ tƻǿŜǊ LƴŘǳǎǘǊȅΤ IƻǳǎƭŜȅ Carr; RBN Energy , LLC; February 18, 2021 

TX Outage Intensity by County
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ÅERCOT has set up the grid/market in such 
a way that it acquires a large amount of 
power through continuous auctions.

ÅEvery five minutes, power generators in 
ǘƘŜ ǎǘŀǘŜ ŜƭŜŎǘǊƻƴƛŎŀƭƭȅ ōƛŘ ƛƴǘƻ 9w/h¢Ωǎ 
real-time market, offering to provide 
chunks of energy at particular prices. 

Source: The Night They Drove the Price of Electricity Down, SLATE, Daniel Gross, September 18, 2015

How ERCOTõs Energy-Only Supply Auction Works

30



ÅERCOT fills the open needs by selecting the 
bids that are cheapest and that make the most 
sense from a grid-management perspectiveτ
i.e., the power is being fed into the grid at 
points where the distribution and transmission 
systems can handle it. 

ÅEvery 15 minutes, the bids settleτat 
the highestprice paid for electricity accepted in 
the round. 

ÅIf sufficient supply is not available, no power 
producer is penalized

How ERCOTõs Energy-Only Supply Auction Works

Source: The Night They Drove the Price of Electricity Down, SLATE, Daniel Gross, September 18, 2015
31



How ERCOTõs Energy-Only Supply Auction Works

32

ά{ƻ ƛŦ млл a² ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ŀǊŜ ƴŜŜŘŜŘΣ ŀƴŘ 
some producers offer 60 MW at $50 per 

megawatt-hour, some offer 30 MW at $80 per 
megawatt-hour, and others offer 40 MW at 
$100 per megawatt-hour, all the bidderswill 

ǊŜŎŜƛǾŜ ǘƘŜ ƘƛƎƘŜǎǘ ǇǊƛŎŜ ƻŦ ϷмллΦέ

Source: The Night They Drove the Price of Electricity Down, SLATE, Daniel Gross, September 18, 2015



Who is to Blame?

ÅIn an energy-only market, some experts claim that 
ǘƘŜ ǎƘƻǊǘ ŀƴǎǿŜǊ ƛǎ άƴƻ ƻƴŜέ

ÅUnder traditional utility models (capacity models) 
generators who do not perform are penalizedΧ 
severely

ÅCapacity-driven markets (every other RTO and ISO 
in the US) account for the value of reliabilityin 
generation resources

33



Comparative Reliability

ÅNuclear plants have 18+ months of fuel onsite(higher reliability)

ÅCoal plants can have 6+ months of fuel onsite (higher reliability)

ÅNatural gas power generation with pipeline firm transportation 
agreements to ensure deliverability (higher reliability)

Å²ƛƴŘ ǊŜƭƛŀōƛƭƛǘȅΧ ƴƻǘ ǎƻ ƳǳŎƘ

ÅWind is an energy resource NOT a capacity resource ςit can only 
be turned down and off, it is not dispatchable like fossil fuel 
resources

34



Railroad Commission of Texas Emergency Order

Until such time as the Commission has specifically approved a utilities curtailment 
program, the following priorities in descending order shall be observed:

A. Deliveries of gas by natural gas utilities to residences, hospitals, schools, 
churches, and other human needs customers, and deliveries to Local 
Distribution Companies which serve human needs

B. Deliveries of gas to electric generation facilities which serve human needs 
customers

C. Deliveries of gas to small industrials and regular commercial loads

D. Large users of gas for fuel or as a raw material where an alternate cannot be 
used

E. Large users of gas for boiler fuel or other fuel users

Friday, February 12 th , 2021

35



Who is really to Blame? ðTexas Politicians

ÅEd Hirs, an energy economist at the University of Houston, 
has repeatedly tried to raise public awareness about 
Texas's vulnerable electric grid.

ÅWhen one prominent Texas politician called for a 
commission to study the causes of the power failures that 
led to the current crisis, Hirs, not to mince words, had this 
to say: άbƻ ȅƻǳ ŘǳƳō ōŀǎǘŀǊŘΦ ¸ƻǳ ŘƻƴΩǘ ƘŀǾŜ ǘƻ Ǝƻ ŀƴȅ 
ŦŀǊǘƘŜǊ ǘƘŀƴ ǘƘŜ ōŀǘƘǊƻƻƳ ƳƛǊǊƻǊ ǘƻ ŦƛƎǳǊŜ ƛǘ ƻǳǘΦέ

Sources: Ed HirsHas Been Predicting This Mess for Years, Texas Monthly, Mimi Swartz, February 19, 2021

Ed Hirs Has Been Predicting This Mess for Years

36



A Growing Awareness of the Irony
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Energy-Only Market vs. Capacity Market

ÅWhat is the difference between an 
energy-only marketand a capacity 
market?

ÅWill that answer explain who is to 
blame for the Texas Energy Disaster?

38



What does Capacity Factor mean?

ÅThe capacity factor (CF)of an electric power plant is 
the ratio of its actual output overa period of time to 
its potential output if the plant could operate 100 
percent of the time

ÅThe CF for a power plant is calculated by dividing the 
actual amount of electricity generated by the plant 
by how much electricity the plant could have 
generated the same amount of time at 100% capacity

39



Not All Megawatts are Created Equal

40



Are Renewables/Wind the Answer?

ÅElectricity production in the US is predicated on 
reliability, affordability, and security

ÅLarge amounts of electricity cannot be stored 
efficiently or economically

ÅWind is an energy resource, not a capacity 
resource

ÅWind can only be turned down or off

ÅDid Texas politicians stack the deck for wind 
energy?

41



ά¢ƘŜ ƻǇŜǊŀǘƛƻƴ ƻŦ ƎŜƴŜǊŀǘƛƻƴ ŦŀŎƛƭƛǘƛŜǎ ǘƻ ǇǊƻŘǳŎŜ ŜƴŜǊƎȅ ŀǘ 
the lowest cost to reliably serve consumers, recognizing any 
ƻǇŜǊŀǘƛƻƴŀƭ ƭƛƳƛǘǎ ƻŦ ƎŜƴŜǊŀǘƛƻƴ ŀƴŘ ǘǊŀƴǎƳƛǎǎƛƻƴ ŦŀŎƛƭƛǘƛŜǎΦέ

- Energy Policy Act of 2005

What is Economic Dispatch?

{ƻǳǊŎŜΥ ά! wŜǇƻǊǘ ǘƻ /ƻƴƎǊŜǎǎ ŀƴŘ ǘƘŜ {ǘŀǘŜǎ tǳǊǎǳŀƴǘ ǘƻ ǘƘŜ {ŜŎǘƛƻƴǎ мноп ŀƴŘ муон ƻŦ ǘƘŜ 9ƴŜǊƎȅ tƻƭƛŎȅ !Ŏǘ ƻŦ нллрέΣ ¦ƴƛǘŜŘStates Department of Energy, February 2007

Not All Megawatts are Created Equal
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Output is NOT Correlated with Load

Source: Brett Oakleaf, Invenergy LLC

Typical 100 MW Wind Plant Generation vs. Hourly System Load
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Storage Cost Comparison: Natural Gas vs. Wind

{ƻǳǊŎŜΥ ά²ƘŀǘΩǎ ²ǊƻƴƎ ǿƛǘƘ ²ƛƴŘ ŀƴŘ {ƻƭŀǊΚέΣ PragerU, Mark Mills, September 14, 2020
44



Limited Battery Production and Capacity

Å It would take 500 years ŦƻǊ ¢ŜǎƭŀΩǎ ƴŜǿ ŦŀŎǘƻǊȅ ƛƴ bŜǾŀŘŀΣ ǘƘŜ ƭŀǊƎŜǎǘ ōŀǘǘŜǊȅ ŦŀŎǘƻǊȅ ƛƴ ǘƘŜ ǿƻǊƭŘΣ 
to make enough batteries ǘƻ ǎǘƻǊŜ ƻƴŜ ŘŀȅΩǎ ǿƻǊǘƘ ƻŦ ŜƭŜŎǘǊƛŎƛǘȅ ƴŜŜŘǎ ŦƻǊ ǘƘŜ ¦{ 

{ƻǳǊŎŜΥ ά²ƘŀǘΩǎ ²ǊƻƴƎ ǿƛǘƘ ²ƛƴŘ ŀƴŘ {ƻƭŀǊΚέΣ PragerU, Mark Mills, September 14, 2020
45



{ƻǳǊŎŜΥ .ŀǘǘŜǊƛŜǎ bŜŎŜǎǎŀǊȅ ¢ƻ {ǳǇǇƻǊǘ {ƻƭŀǊ tƻǿŜǊ 5ƻƴΩǘ 9ȄƛǎǘΣ aŀƪƛƴƎ DǊŜŜƴ 9ƴŜǊƎȅ 9ȄǇŜƴǎƛǾŜΣ .9h wŜǇƻǊǘΣ !ƴŘǊŜǿ CƻƭƭŜǘǘΣ {Ŝptember 13, 2016

Seven Minutes of Power

Worldõs Largest Utility Scale Battery in Operation

Å The ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ōŀǘǘŜǊȅ, located in Fairbanks, Alaska, weighs 
1,300-metric tons and is larger than a football field

Å It can only provide enough electricity for about 12,000 residents, 
ƻǊ оу ǇŜǊŎŜƴǘ ƻŦ CŀƛǊōŀƴƪǎΩ ǇƻǇǳƭŀǘƛƻƴΣ ŦƻǊ seven minutes

Å¢ƘŀǘΩǎ ǳǎŜŦǳƭ ŦƻǊ ǎƘƻǊǘ ƻǳǘŀƎŜǎΣ ǿƘƛŎƘ ƘŀǇǇŜƴ ŀ ƭƻǘ ƛƴ !ƭŀǎƪŀΣ ōǳǘ 
ƛǎƴΩǘ ŜŦŦŜŎǘƛǾŜ ŜƴƻǳƎƘ ǘƻ ŀŎǘ ŀǎ ŀ ǊŜǎŜǊǾŜ ŦƻǊ ǎƻƭŀǊ ŀƴŘ ǿƛƴŘΦ

46



Limited Natural Resources Drive òGreenó Energy

Å A 200% - 2,000% increase in mining for rare earth metals will be required to keep up with 
planned developments in battery production ςalmost none of which will occur in the US

{ƻǳǊŎŜΥ ά²ƘŀǘΩǎ ²ǊƻƴƎ ǿƛǘƘ ²ƛƴŘ ŀƴŘ {ƻƭŀǊΚέΣ PragerU, Mark Mills, September 14, 2020
47



The Peak of Texasõs Power Outages

ÅMore than 4.5 million customers 
in Texas were without power 
during the peak of outages in the 
state this week, as freezing 
temperatures hit parts of the 
country

ÅThis map shows activity at 10 
a.m. on February 16, 2021

Sources: Ed HirsHas Been Predicting This Mess for Years, Texas Monthly, Mimi Swartz, February 19, 2021
Poweroutage.us 48



Days Without Power in Texas

ÅData centers require that their power have 
άŦƛǾŜ-ƴƛƴŜ ǊŜƭƛŀōƛƭƛǘȅέ

ÅPower must be available 99.999%

ÅThat only allows for 5 minutes of interruption 
in one calendar year

ÅFriends of mine in Austin were without power 
for 45 consecutive hours

ÅHow would you recharge a 4-hour battery 
during that time?

Donõt Texans Deserve the Same  Electric Reliability as 

Data Centers?

49



Source: Ryan Zorn LinkedIn post, US EIA

Hourly Generation Mix
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Lƴ 9w/h¢ ǇŀǊƭŀƴŎŜΣ ǘƘŜ άǇƭŀƴƴƛƴƎ reserve marginέ ǎƛƎƴƛŦƛŜǎ ƛƴ 
percentage terms an amount of installed generation capacity 

on the system beyond projected peakelectricity demand.  
Although more expensive to maintain, comparatively higher 
reserve margins typically equate to comparatively lower risk 

for blackouts.
December 5, 2019

What is Reserve Margin Electricity?
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Source: ERCOT Reliability: Systematic Unpreparedness, A Twentieth Century Solution for a Twenty-First Century Problem, Larry Kellerman and Robert McCullough

ά¢ƘŜ bƻǊǘƘ !ƳŜǊƛŎŀƴ 9ƭŜŎǘǊƛŎ wŜƭƛŀōƛƭƛǘȅ /ƻǊǇƻǊŀǘƛƻƴ όb9w/ύ ǿŀǎ ǘŀǎƪŜŘ ōȅ ǘƘŜ нллр 9ƴŜǊƎȅ tƻƭƛŎȅ !Ŏǘ ǘƻ 
ŀŘŘǊŜǎǎ !ƳŜǊƛŎŀΩǎ ŜƭŜŎǘǊƛŎ ǊŜƭƛŀōƛƭƛǘȅ ƛǎǎǳŜǎΦ  ¢ƘŜƛǊ Ƴƻǎǘ ǊŜŎŜƴǘ ǊŜǇƻǊǘ ǎƘƻǿǎ ǘƘŀǘ 9w/h¢ ςthe Electric 

Reliability Council of Texas ςhas the lowest level of reserves of any area in North America:

ERCOT has the Lowest Planning Reserve Margins in North America
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¢ŀōƭŜ мΥ b9w/Ωǎ wƛǎƪ 5ŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ !ƭƭ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀǎ
5-Year Projected Reserve Margins

Assessment Areas 2024 Peak Anticipated 
Reserve Margin

2024 Reference 
Margin Level

Expected CapacitySurplus or 
Shortfall (MW)

Assessment Result 
Through 2024

MISO 17.5% 16.8% 877 Adequate

MRO-Manitoba 17.6% 12.0% 269 Adequate

MRO-SaskPower 16.6% 11.0% 219 Adequate

NPCC-Maritimes 26.0% 20.0% 320 Adequate

NPCC-New England 27.3% 17.8% 2,261 Adequate

NPCC-New York 25.3% 15.0% 3,152 Adequate

NPCC-Ontario 17.3% 20.1% -615 Marginal

NPCC-Quebec 13.7% 12.8% 324 Adequate

PJM 34.3% 15.7% 26,779 Adequate

SERC-C 32.0% 15.0% 3,862 Adequate

Source: ERCOT Reliability: Systematic Unpreparedness, A Twentieth Century Solution for a Twenty-First Century Problem, Larry Kellerman and Robert McCullough

National Energy Reliability Councilõs Risk Determination
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Source: ERCOT Reliability: Systematic Unpreparedness, A Twentieth Century Solution for a Twenty-First Century Problem, Larry Kellerman and Robert McCullough

National Energy Reliability Councilõs Risk Determination

¢ŀōƭŜ мΥ b9w/Ωǎ wƛǎƪ 5ŜǘŜǊƳƛƴŀǘƛƻƴ ƻŦ !ƭƭ !ǎǎŜǎǎƳŜƴǘ !ǊŜŀǎ
5-Year Projected Reserve Margins

Assessment Areas 2024 Peak Anticipated 
Reserve Margin

2024 Reference 
Margin Level

Expected CapacitySurplus or 
Shortfall (MW)

Assessment Result 
Through 2024

SERC-E 28.1% 15.0% 6,828 Adequate

SERC-FP 25.3% 15.0% 4,827 Adequate

SERC-SE 36.5% 15.0% 9,875 Adequate

SPP 23.0% 12.0% 5,966 Adequate

TRE-ERCOT 7.8% 13.75% -4,859 Marginal

WECC-AB 20.9% 10.1% 1,326 Adequate

WECC-BC 14.8% 10.1% 577 Adequate

WECC-CAMX 15.7% 13.9% 958 Adequate

WECC-NWPP-US 22.1% 15.8% 3,288 Adequate

WECC-RMRG 16.7% 12.4% 590 Adequate

WECC-SRSG 14.5% 11.0% 916 Adequate
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An Example of One Gas Fired Generator on ERCOT

Luminant Gas Fired Generators in Texas (2021)

# Power Plant Capacity (MW) Location

1 Morgan Creek 390 Colorado City, TX

2 Odessa ςEctor 1,054 Odessa, TX

3 Permian Basin 325 Monahans, TX

4 Graham Power 630 Graham, TX

5 Wise 787 Poolville, TX

6 DeCordova 260 Granbury, TX

7 Lake Hubbard 921 Sunnyvale, TX

8 Lamar 1,076 Paris, TX

9 Forney 1,912 Forney, TX

10 Midlothian 1,596 Midlothian, TX

11 Ennis 366 Ennis, TX

12 Trinidad 244 Trinidad, TX

13 Stryker 685 Jacksonville, TX

Total Capacity 10,246 Megawatts 55



Luminant (Subsidiary of Vistra) Texas Facilities Map 
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Natural Gas Supply for the Texas Gas Plant

ÅHow much natural gas supply is required on a daily 
basis to fuel the needs of Luminant gas-fired power 
plants in Texas (Assuming 7,000 heat rate)?

ï1,721,333 MMBTU / Day

ÅIf you assume that natural gas pipeline Firm 
Transportation delivery contracts would be $0.40 / 
aa.¢¦ ŦƻǊ ŜŀŎƘ aa.¢¦ ƻŦ [ǳƳƛƴŀƴǘ ŘŜƳŀƴŘΧ

ÅFor approximately $700,000 per day, Luminant 
through pipeline Firm Transportation contracts 
could guarantee deliveries of natural gas during 
peak time periods

Imagine the conversationê?
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How Does Luminant/Natural Gas Generation Compete Against Wind?

ÅLuminant starts in the hole in any 5-minute auction if they have to 
guarantee pipeline deliveries by holding a Firm transportation contract 
24/7/ 365 days a year

ÅWind energy producers ŘƛŘƴΩǘ ƘŀǾŜ ǘƻ ǿƻǊǊȅ ŀōƻǳǘ ŎƻƴƴŜŎǘƛǾƛǘȅ ƛǎǎǳŜǎ

ÅIn fact, the Texas State Legislature proposed the CREZ (Competitive 
Renewable Energy Zones) 3,000-mile transmission project to connect 
18,500 MW of electricity from the Panhandle/West Texas to population 
centers in Dallas/Fort Worth and Austin because wind developers 
ŎƻǳƭŘƴΩǘ ŀŦŦƻǊŘ ƛǘ

Å Most every Texas ratepayer pays around $3ς$5 per month (and will do so 
for a decade) for CREZ, a project that never would have been built if the 
wind developers themselves had to foot the bill

ÅThe final buildout of CREZ cost nearly $7 billion of taxpayer dollars
58



CREZ Transmission Map
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Other Wind Subsidies in Texas
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Other Wind Subsidies in Texas

61



The Effect of the Production Tax Credit (PTC)

ÅWind is bid at the lowest prices

ÅWind operators have another advantage over generators 
that use coal or natural gas: a federal production tax 
credit of 2.3 cents per kilowatt-hour that applies to every 
kilowatt of power produced

ÅEven if wind operators give the power away or offer the 
system money to take it, they still receive a tax credit 
equal to $23 per megawatt-hour

òI Want My PTCóNegative Power Prices are OK for Wind
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Andrew Barlow, Head of the PUC in Texas is quoted as follows,

ά[ŜƎƛǎƭŀǘƻǊǎ ƘŀǾŜ ǎƘƻǿƴ ǎǘǊƻƴƎ ǎǳǇǇƻǊǘ ŦƻǊ ǘƘŜ ŜƴŜǊƎȅ-only 
ƳŀǊƪŜǘ ǘƘŀǘ Ƙŀǎ ŦǳŜƭŜŘ ǘƘŜ ŘƛǾŜǊǎƛŦƛŎŀǘƛƻƴ ƻŦ ǘƘŜ ǎǘŀǘŜΩǎ 

electricity generation fleet and yielded significant benefits for 
customers while making Texas the national leader in installed 

wind generationΦέ

Source: Assigning Blame for the Blackouts in Texas, February 18, 2021, By Planning Engineer

Legislators Support Wind Generation
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As noted by the head of the PUC in Texas, an 
energy only market can fuel diversification 

towards intermittent resources.  It does this 
because it rewards only energy that is fed 

into the grid, not backup power.  

Source: Assigning Blame for the Blackouts in Texas, February 18, 2021, By Planning Engineer

Legislators Support Wind Generation



The five states with the most wind capacity installed 
at the end of 2019 were:

1. Texas (28,843 MW)

2. Iowa (10,201 MW)

3. Oklahoma (  8,172 MW)

4. Kansas (  6,128 MW)

5. California (  5,973 MW)

Wellê Texas Won the Competition for Most Wind Turbines
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Å¢ƘŜ t¦/ ƳŜǘ aƻƴŘŀȅΣ CŜōǊǳŀǊȅ мр ǘƻ ŀŘŘǊŜǎǎ ǘƘŜ ŜƭŜŎǘǊƛŎ άǇǊƛŎƛƴƎ ƛǎǎǳŜέ 
and decided to order ERCOT to set prices administratively at the 
$9,000/MWh systemwideoffer cap during the emergency.

Å$9 / KWH for electricity = $2,640.00 / MMBTU for natural gas

ÅStated another way, any price a gas-fired generator paid below $2,640.00 
for natural gas supply was a good deal to convert a gas molecule to an 
electron

ÅReaction: Minnesota Sen. Tina Smith calls for federal regulators to 
investigate possible price gauging of natural gas as spot prices spiked as 
high as 100 times typical levels

Did Texas PUC Action Drive Natural Gas Prices Higher?
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Critical PUC Move ðFebruary 15, 2021

ÅAndrew Barlow, spokesman for 
the Texas Public Utility 
/ƻƳƳƛǎǎƛƻƴΣ ǎŀƛŘ ǘƘŀǘ ŀ άǎȅǎǘŜƳ 
ƎƭƛǘŎƘέ ŎŀǳǎŜŘ ǘƘŜ ǇǊƛŎŜ ŦƻǊ 
electricity to remain artificially 
low at $1,200 per MW

ÅAccording to spokesman Barlow, 
that is why the TPUC ordered the 
price be fixed immediately (on 
Monday, February 15th) at $9000 
per MW
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What Broke?
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ά¢ƘŜ .ƭŀŎƪ {ǿŀƴ ²ƛƴǘŜǊ 
Event Caused the ERCOT 

Wholesale Market to Incur 
Charges for Wholesale 

Power of $55 Billion Over 
a Seven-Day Period, an 

Amount Equal to What it 
Ordinarily Incurs over Four 

¸ŜŀǊǎέ

Source:  In the United States Bankruptcy Court for the Southern District of Texas Houston Division, In re: Brazos Electric Power Cooperative, Inc., Case No.  21-30725, 
Chapter 11, Declaration of Clifton Karneiin Support of Chapter 11 Petition and Emergency First-Day Motions, Filed on March 1, 2021



Å The following 9 pages specifically address natural gas volume, number of deals, and resulting 
index for the following three critical trading points related to Texas during the ERCOT crisis:

ïPanhandle, TX-OKLA

ïWAHA

ïNYMEX Henry Hub

Å These postings include the volume in 1,000 MMBTU and the number of deals transacted 
each day. You can also find a link to the S&P Global Platts Gas Daily Price Assessment 
Methodology

ÅGiven the volume and number of trades reported at each of the Price Assessment Points, it 
would be virtually impossible for natural gas producers to manipulate the spot market for 
natural gas

Did Texas PUC Action Drive Natural Gas Prices Higher?
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Gas Price Manipulation?  NO WAY!

WahaS&P Global Platts Gas Daily Index
Date Gas Daily Index Price Volume* Deals

February 5, 2021 $2.76 967 148

February 6, 2021 $3.15 1237 187

February 7, 2021 $3.15 1237 187

February 8, 2021 $3.15 1237 187

February 9, 2021 $3.14 841 127

February 10, 2021 $3.26 1520 212

February 11, 2021 $4.54 1297 201

February 12, 2021 $11.69 1204 183

February 13, 2021 $153.62 770 133

February 14, 2021 $153.62 770 133

February 15, 2021 $153.62 770 133

February 16, 2021 $153.62 770 133

February 17, 2021 $208.79 452 78

February 18, 2021 $64.22 389 76

February 19, 2021 $8.51 365 46

February 20, 2021 $4.46 507 83

February 21, 2021 $4.46 507 83

February 22, 2021 $4.46 507 83

February 23, 2021 $2.58 838 110

*Volume in 000 MMBtu/day 70



Gas Price Manipulation?  NO WAY!
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Gas Price Manipulation?  NO WAY!

WahaPlatts Gas Daily Historical Index
Date Gas Daily Index Price Volume* Deals

January 29, 2011 $4.125 597 78

January 30, 2011 $4.125 597 78

January 31, 2011 $4.125 597 78

February 1, 2011 $4.470 786 87

February 2, 2011 $4.790 1,238 125

February 3, 2011 $5.795 905 92

February 4, 2011 $7.295 753 83

February 5, 2011 $4.760 940 91

February 6, 2011 $4.760 940 91

February 7, 2011 $4.760 940 91

February8, 2011 $4.250 529 75

*Volume in 000 MMBtu/day 72



Gas Price Manipulation?  NO WAY!

NYMEX Henry Hub S&P Global Platts Gas Daily Index
Date Gas Daily Index Price Volume* Deals

February 5, 2021 $2.92 94 16

February 6, 2021 $3.39 185 43

February 7, 2021 $3.39 185 43

February 8, 2021 $3.39 185 43

February 9, 2021 $3.18 158 29

February 10, 2021 $3.20 155 22

February 11, 2021 $3.68 387 60

February 12, 2021 $5.88 731 91

February 13, 2021 $6.00 709 92

February 14, 2021 $6.00 709 92

February 15, 2021 $6.00 709 92

February 16, 2021 $6.00 709 92

February 17, 2021 $16.96 459 64

February 18, 2021 $23.61 464 58

February 19, 2021 $7.50 232 26

February 20, 2021 $4.99 282 40

February 21, 2021 $4.99 282 40

February 22, 2021 $4.99 282 40

February 23, 2021 $2.84 278 40

*Volume in 000 MMBtu/day
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Gas Price Manipulation?  NO WAY!
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ÅDeaths: 69

ÅDamages: $18 billion (early estimate)

Å4+ days of rolling blackouts

ÅCountless empty grocery stores

Å/ƻǳƴǘƭŜǎǎ άōƻƛƭ ǿŀǘŜǊέ ƴƻǘƛŎŜǎ

ÅSupply chain efficiency shut down

ÅZero crude oil exports

ÅDeath knell for retail electric companies 
in Texas

ÅExponential increase in gas and electric 
utility bills

Texas Winter Stormê the Damages
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ά5ǳŜ ǘƻ ǘƘŜ ƘƛǎǘƻǊƛŎ ƴŀǘǳǊŜ ƻŦ ǘƘƛǎ ǿƛƴǘŜǊ ǎǘƻǊƳΣ ǘƘŜ /ƻƳǇŀƴȅ ŜȄǇŜǊƛŜƴŎŜŘ 
unforeseeable and unprecedented market pricing for gas costs, most notably in our 
Colorado, Kansas, and Texas jurisdictions, which resulted in aggregated natural gas 
purchases during this period of approximately $2.5 to $3.5 billion for these 
jurisdictionsΦ ¢ƘŜǎŜ ǇǳǊŎƘŀǎŜǎ ŀǊŜ ƎŜƴŜǊŀƭƭȅ ǇŀȅŀōƭŜ ŀǘ ǘƘŜ ŜƴŘ ƻŦ aŀǊŎƘ нлнмΦέ

Atmos Energy Files Form 8K òLiquidity Eventó Notice

ÅTo indicate the scale of this liquidity event, in 2019 SOCAL Gas Company, 
the largest gas company in the US, with 5.5 million customers, earned 
$2.8 billion for residential revenue for the entire year

Form 8K
February 19, 2021
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Customers of Retail Electric Marketers Feel Pricing Pain

Å The Texas power supplier Griddy, which sells unusual plans with prices 
tied to the spot price of power on the Texas grid, warned its customers 
over the weekend that their bills would rise significantly during the 
storm and that they should switch providers.

DeAndre Upshaw of 
Dallas said the 
electric bill for his 
900 -square -foot, two -
story townhouse was 
also $5,000.
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Not Out in the Cold
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