UNITED STATES OF AMERICA
BEFORE THE
FEDERAL ENERGY REGULATORY COMMISSION

Complaint of Michael Mabee )
Related to Mandatory Reliability Standards ) Docket No. - -21754-000
in the Texas Grid Collapse of 2021 )

COMPLAINT

Submitted to FERC on February 28, 2021

Introduction

| am a private citizen who conducts public interest research on the security of the electric grid because |
recognize the absolutely vital role of this infrastructure in powering every one of the nation’s 16 critical
infrastructures and in undergirding not just the well-being but the very survival of our modern society. |
am also a resident of Texas and was adversely impacted by the February 15, 2021 Texas grid collapse.

| am filing this complaint under 16 U.S. Code § 8240(d)(5)* and 16 U.S. Code § 8240(e)(3)? because, the
Texas blackout on February 15, 2021 demonstrates that either:

1) The mandatory reliability standards were not followed, or,
2) The mandatory reliability standards were ineffective.

Request for Investigation

| request that the Commission issue a public notice of this Complaint pursuant to 18 CFR § 385.206(d),
investigate this Complaint and issue an appropriate order to the Electric Reliability Organization (“ERO”)
to correct deficiencies.

1 “The Commission, upon its own motion or upon complaint, may order the Electric Reliability Organization to
submit to the Commission a proposed reliability standard or a modification to a reliability standard that addresses
a specific matter if the Commission considers such a new or modified reliability standard appropriate to carry out
this section.” [Emphasis added.]

2 “On its own motion or upon complaint, the Commission may order compliance with a reliability standard and
may impose a penalty against a user or owner or operator of the bulk-power system if the Commission finds, after
notice and opportunity for a hearing, that the user or owner or operator of the bulk-power system has engaged or
is about to engage in any acts or practices that constitute or will constitute a violation of a reliability standard.”
[Emphasis added.]



Background of Texas Grid Collapse of 2021

On February 11, 2021, the Electric Reliability Council of Texas (ERCOT) issued a press release warning
that “Extreme cold weather expected to result in record electric use in ERCOT region.”? (This press
release is attached as Exhibit A.) The press release advised:

"This statewide weather system is expected to bring Texas the coldest weather we’ve
experienced in decades," said ERCOT President and CEO Bill Magness. "With temperatures
rapidly declining, we are already seeing high electric use and anticipating record-breaking
demand in the ERCOT region."

On February 14, 2021, ERCOT issued another press release: “Grid operator requests energy conservation
for system reliability.”* (This press release is attached as Exhibit B.) The press release advised:

"We are experiencing record-breaking electric demand due to the extreme cold temperatures
that have gripped Texas," said ERCOT President and CEO Bill Magness. "At the same time, we
are dealing with higher-than-normal generation outages due to frozen wind turbines and limited
natural gas supplies available to generating units. We are asking Texans to take some simple,
safe steps to lower their energy use during this time."

On February 15, 2021, ERCOT issued a third press release: “ERCOT calls for rotating outages as extreme
winter weather forces generating units offline - Almost 10,000 MW of generation lost due to sub-
freezing conditions.”” (This press release is attached as Exhibit C.) The press release, in its entirety,
advised:

AUSTIN, TX, Feb. 15, 2021 — The Electric Reliability Council of Texas (ERCOT) entered emergency
conditions and initiated rotating outages at 1:25 a.m. today.

About 10,500 MW of customer load was shed at the highest point. This is enough power to
serve approximately two million homes.

Extreme weather conditions caused many generating units — across fuel types — to trip offline
and become unavailable.

There is now over 30,000 MW of generation forced off the system.

"Every grid operator and every electric company is fighting to restore power right now," said
ERCOT President and CEO Bill Magness.

Rotating outages will likely last throughout the morning and could be initiated until this weather
emergency ends.

3 Available at: http://www.ercot.com/news/releases/show/224996
4 Available at: http://www.ercot.com/news/releases/show/225151
5> Available at: http://www.ercot.com/news/releases/show/225210




Impact on the People of Texas

The reality on the ground in Texas was a little less sterile than
“10,500 MW of customer load was shed.”®

People died. Critical infrastructures were impacted.

Over 4,000,000 customers lost power during two days of
subfreezing temperatures. Many lost power for longer. The
picture on the right is the temperature at 5:21 a.m. on
February 16, 2021 when many of us in Texas had already been
without power for over 24 hours. The Houston Chronicle
reported’ that day that:

Harris County has seen more than 300 carbon
monoxide poisoning cases as temperatures bottomed
out Monday in Houston and the state’s electricity grid
failed, sending people scrambling for heat sources.
That includes 90 carbon monoxide poisoning calls to
the Houston Fire Department and 100 cases in
Memorial Hermann's emergency rooms.

Desperate people, who depended on the electric grid, tried any
means they could find to keep their families from freezing —
sometimes with catastrophic results. According to the article:

Several people have already died seeking warmth. A woman and an 8-year-old girl died from
suspected carbon monoxide poisoning in Sharpstown, while a man and a 7-year-old boy were
taken to a nearby hospital in critical condition. Three children and their grandmother died in a
Sugar Land house fire after using the fireplace to heat their home.

The Wall Street Journal reported on February 23, 2021 that “Officials are still counting fatalities from
hypothermia, carbon monoxide, other factors as some experts warn accurate total might never be
known.”® The article reported:

The failure of the state’s electrical grid during the weeklong cold snap left more than four
million Texans without electricity and heat, many for days on end in subfreezing temperatures.
Many residents also lost access to water, and 14.6 million were ordered to boil water to make it
safe to drink.

6 n fact, Mr. Magness later testified to the Texas State Legislature that 20,000 MW was shed.

7 Houston Chronicle. “Harris County is slammed with 300+ carbon monoxide cases - and many are kids.” March 16,
2021. Available at: https://www.houstonchronicle.com/news/houston-texas/health/article/Memorial-Hermann-
sees-60-carbon-monoxide-15954216.php

8 Wall Street Journal. “Full Death Toll From Texas Storm Could Take Months to Determine.” February 23, 2021.
Available at: https://www.wsj.com/articles/full-death-toll-from-texas-storm-could-take-months-to-determine-
11614107708




An 11-year-old boy was found frozen in his bed, his family told the Houston Chronicle. A
grandmother and three grandchildren died in a house fire as they were trying to stay warm, the
Chronicle also reported. At least six deaths occurred near the Abilene area, local media
reported, including a patient who couldn’t get medical treatment due to a lack of water and
three elderly men who were found dead in subfreezing homes.

A copy of this Wall Street Journal article is attached as Exhibit D.

Impact on Texas Critical Infrastructures

Presidential Policy Directive 21 (PPD-21) “Critical Infrastructure Security and Resilience” identifies the
16 critical infrastructures in the U.S. and mandates that:

The Federal Government shall work with critical infrastructure owners and operators and SLTT
[state, local, tribal, and territorial] entities to take proactive steps to manage risk and strengthen
the security and resilience of the Nation's critical infrastructure, considering all hazards that
could have a debilitating impact on national security, economic stability, public health and
safety, or any combination thereof.

The Texas grid collapse beginning on February 15, 2021 adversely impacted critical infrastructures.
Many people may have never heard of PPD-21, but this is what the failure of the critical infrastructures
looks like to the people with no power trying to survive in subfreezing temperatures:

Bread isle, Kroger’s Fort Worth, TX Water isle, Kroger’s Fort Worth, TX
February 18, 2021 February 18, 2021

% Available at: https://fas.org/irp/offdocs/ppd/ppd-21.pdf




Egg case, Kroger’s Fort Worth, TX Milk case, Kroger’s Fort Worth, TX
February 18, 2021 February 18, 2021

Here is another example of what critical infrastructure impact looks like to the actual people suffering
through it:

QT Gas Station, Lake Worth, TX
February 19, 2021



In addition to the food, agriculture
and transportation sectors, the
collapse of the water infrastructure
has been well covered in press
articles.'® Millions in Texas were under
“boil water” orders as the water
infrastructure was impacted by the
collapse of the grid and many had no
water at all. Firefighters watched
helplessly as homes burned and they
lacked the water to fight the fires.?

Some people froze in their homes and
those that survived struggled for food
and water when the critical
infrastructures collapsed along with
the Texas electric grid.

This is what the failure of electric reliability standards looks like. People dead, homes destroyed, critical
infrastructures failing and the economy severely impacted. *? (Photo credit: Bexar-Bulverde Volunteer
Fire Department.)

Lessons Learned from 2011 and 1989 Texas Blackouts Ignored

In 2021 we find, as Yogi Berra once said, “It's déja vu all over again.” Almost exactly 11 years prior to the
collapse of the Texas grid in February of 2021, a very similar thing happened in February 2011. And
before that, another similar blackout occurred in December of 1989. While the causes of the 2021 Texas
grid collapse are still under investigation, many similarities between the three tragic incidents are
apparent.

The Austin American-Statesman reported®® on February 18, 2021:

10 NBC News. “Texas water shortage adds to power crisis as new winter storm moves in.” February 17, 2021.
https://www.nbcnhews.com/news/us-news/texas-contending-water-nightmare-top-power-crisis-n1258208

11 New York Times. “A Texas apartment building burned while firefighters scrambled for water.” February 19, 2021
https://www.nytimes.com/2021/02/19/us/san-antonio-fire-hydrants-water.html

12 Foundation for Resilient Societies. “Causes and Costs of ERCOT Load Sheds in February 2021.” February 24, 2021
(Preliminary).

https://www.resilientsocieties.org/uploads/5/4/0/0/54008795/ercot load shed causes and costs preliminary f
eb 25 2021.pdf

13 Austin American-Statesman / USA Today. “Winter storm blackouts plagued Texas in 2011, too.
Recommendations made afterward went unenforced.” February 18, 2021.
https://www.usatoday.com/story/news/nation/2021/02/18/state-energy-winter-protections-lacking-reports-
have-suggested/4490501001/




Failing power plants, rolling blackouts and a spike in demand as Texas is hijacked by a harsh
February winter snowstorm — this was the scenario exactly a decade ago as blackouts rolled
through Texas.

A post-mortem at the time — including a key finding that state officials recommended but did
not mandate winter protections for generating facilities — has renewed relevance as Texas is
roiled by a record storm that has left millions without power for at least three days amid
plunging temperatures.

A combination of those 2011 findings, as well as reports from the state grid operators that
generators and natural gas pipelines froze during the current calamity and Austin American-
Statesman interviews with current and former utility executives and energy experts, suggest a
light regulatory touch and cavalier operator approach involving winter protections of key
industrial assets.

(Emphasis added.)

While it appears that a lot of lessons were learned from the 2011 Texas blackout. it also appears that
few steps were taken to harden the Texas grid against a similar event in the future (i.e., the 2021 Texas
blackout).

According to an August 2011 Joint report of the Federal Energy Regulatory Commission (FERC) and the
North American Electric Reliability Corporation (NERC)*:

Between February 1 and February 4, a total of 210 individual generating units within the
footprint of the Electric Reliability Council of Texas, Inc. (ERCOT), which covers most of Texas,
experienced either an outage, a derate, or a failure to start. The loss of generation was severe
enough on February 2 to trigger a controlled load shed of 4000 MW, which affected some 3.2
million customers. On February 3, local transmission constraints coupled with the loss of local
generation triggered load shedding for another 180,000 customers in the Rio Grande Valley in
south Texas.

(A copy of this report is attached as Exhibit E.) It is important to note, that prior to the 2011 Texas
blackout, there had been another blackout in 1989 which bears striking similarities to 2011 and 2021.
The Joint FERC/NERC report noted:

The experiences of 1989 are instructive, particularly on the electric side. In that year, as in 2011,
cold weather caused many generators to trip, derate, or fail to start. The PUCT investigated the
occurrence and issued a number of recommendations aimed at improving winterization on the
part of the generators. These recommendations were not mandatory, and over the course of
time implementation lapsed. Many of the generators that experienced outages in 1989 failed
againin 2011.%

14 Federal Energy Regulatory Commission and the North American Electric Reliability Corporation. “Report on
Outages and Curtailments During the Southwest Cold Weather Event of February 1-5, 2011.” August 2011.
https://www.ferc.gov/sites/default/files/2020-
05/ReportontheSouthwestColdWeatherEventfromFebruary2011Report.pdf

15id. Page 10.




Benjamin Disraeli famously said: “What we learn from history is that we do not learn from history.” In
the present context, the people of Texas have suffered blackouts in 1989, 2011 and 2021 — all bearing
remarkable — and preventable similarities. All having at least something to do with the lack of
winterization of equipment and ill-preparedness for extreme cold weather.

In 2011, the regulators were comparing the 2011 blackout to 1989. On April 11, 2011, The Austin
American Statesman reported?®:

The report from the Public Utility Commission of Texas is clear in its analysis of what went
wrong:

“The winter freeze greatly strained the ability of the Texas electric utilities to provide reliable
power to their customers. Record and near-record low temperatures were felt throughout the
state resulting in a significantly increased demand for electrical power.

“At the same time that demand was increasing, weather-related equipment malfunctions were
causing generating units to trip off the line.” As a result, it noted, the state suffered widespread
rolling blackouts and “near loss of the entire ERCOT electric grid.”

ERCOT is still the Electric Reliability Council of Texas. But the PUC report wasn’t analyzing the
power outages that hit a large swath of Texas when temperatures plunged this past February.
The report is dated November 1990 and is referring to the record freeze of late December 1989.

The PUC has a single remaining copy of it in its library north of the Capitol.
The report referred to in the article is Public Utility Commission of Texas report: “Electric Utility
Response to the Winter Freeze of December 21 to December 23, 1989.”7 (A copy of this report is
attached as Exhibit F.)

The 2011 blackout caused a flurry of investigations, hearings, reports and public outrage. Multiple
Hearings, Investigations, Reports — and ultimately inaction.

On February 26, 2021 the Houston Chronicle reported?:
A decade ago, after an Arctic cold spell knocked out power and left millions of Texans shivering
in the dark, the Public Utility Commission’s enforcement apparatus swung into action. Their aim:

punish the companies that had promised but failed to deliver electricity in an emergency.

Specialists contracted by the state agency worked with an enforcement team the utility
commission created four years earlier. More recently, it had added lawyers whose only job was

16 Austin American Statesman. “February power blackouts across Texas echoed 1989 failures, state report shows.”
April 11, 2011. https://www.statesman.com/article/20110411/NEWS/304119704

17 Available at: https://Irl.texas.gov/scanned/archive/1990/15303.pdf

18 Houston Chronicle. “'Muzzled and eviscerated': Critics say Abbott appointees gutted enforcement of Texas grid
rules.” February 26, 2021. https://www.houstonchronicle.com/politics/texas/article/critics-abbott-power-grid-
rules-texas-deadly-storm-15982421.php




to pursue wrong-doing. The energy companies eventually paid fines and settlements totaling
hundreds of thousands of dollars for failing to prepare for the extreme weather.

Two weeks ago, history repeated. Millions of residents were left without power and water in
below-freezing temperatures. The damage far exceeded the 2011 storm. Nearly a third of the
grid’s power plants went offline. Dozens of deaths have been attributed to the event, with a full
accounting yet to come.

But the enforcement tools that worked to hold companies accountable for the 2011 failures had
been removed under Gov. Greg Abbott’s appointees on the utility commission. Hearst
Newspapers reported last week that commissioners in November cut ties with the Texas
Reliability Entity — the specialists hired — leaving state regulators without an external
independent reliability monitor.

Four months before that, the governor’s commissioners had also disbanded the Oversight &
Enforcement Division. The head attorney was told he no longer had a job; nine other team
members were reassigned throughout the utility commission.

Several pending cases were dropped. According to commission records, by the end of 2020 the
number of enforcement cases had fallen 40 percent.

The 2011 Joint FERC/NERC report noted:

On February 14, the Federal Energy Regulatory Commission (FERC) initiated an inquiry into the
Southwest outages and service disruptions. The inquiry had two objectives: to identify the
causes of the disruptions, and to identify any appropriate actions for preventing a recurrence of
the disruptions. FERC stated it was not at that time initiating an investigation into whether there
may have been violations of applicable regulations, requirements or standards under FERC's
jurisdiction, and that any decisions on whether to initiate enforcement investigations would be
made later. Consequently, while this report describes actions which in some cases appear to
warrant further investigation, it does not reach any conclusions as to whether violations have
occurred.

It seems nobody wants to tell the industry to fix grid security issues in Texas, thus they do not get fixed.
This regulatory inaction is causing deaths, impacts to the critical infrastructures, and economic loss — it
is unacceptable.

The 2011 Texas blackout was followed by many promises but little action. The Electric Reliability Council
of Texas (ERCOT) made many promises, including “ERCOT will be an active participant in the discussion
related to the adequate weatherization of generation units.”*°

In 2021, It doesn’t seem that this “discussion” was fruitful.

One of the Key Findings in the FERC and NERC Joint 2011 report was:

19 ERCOT “Review of February 2, 2011 Energy Emergency Alert (EEA) Event.” February 14, 2011.
http://www.ercot.com/content/meetings/board/keydocs/2011/0214/Review of February 2, 2011 EEA Event.p
df




10

During the February event, temperatures were considerably lower (15 degrees plus) than
average winter temperatures, and represented the longest sustained cold spell in 25 years.
Steady winds also accelerated equipment heat loss. However, such a cold spell was not
unprecedented. The Southwest also experienced temperatures considerably below average,
accompanied by generation outages, in December 1989. Less extreme cold weather events
occurred in 2003 and 2010. Many generators failed to adequately apply and institutionalize
knowledge and recommendations from previous severe winter weather events, especially as
to winterization of generation and plant auxiliary equipment.

(Emphasis added.)

Recommendations related to extreme cold weather and winterization in the FERC and NERC Joint 2011
report have apparently not been heeded. Similar recommendations of the Public Utility Commission of
Texas after the 1989 Texas blackout were also not heeded.

The Foundation for Resilient Societies has done a preliminary analysis on the costs of the 2021 blackout
versus the cost of mitigation.?° These data demonstrate that it would have cost substantially less to
mitigate the 2021 disaster than the disaster has actually cost us. To paraphrase the old adage, “an ounce
of prevention is cheaper than a pound of disaster.” And yet we continue in this cycle of inaction and
disaster. 1989. 2011. 2021.

Somebody is going to have to pay for this disaster. The taxpayers or the ratepayers. Unfortunately, | am
both so | will pay. But perhaps | shouldn’t complain. Many people have paid for these disasters in 1989,
2011 and 2021 with their lives.

| implore the Commission: Stop asking and recommending. It is time to direct NERC and Texas RE to take
action. Violators of reliability standards must be held accountable and we must make sure that this cycle
of blackouts, deaths, critical infrastructure impacts and damage to the economy stops.

20 Foundation for Resilient Societies. “Causes and Costs of ERCOT Load Sheds in February 2021.” February 24, 2021
(Preliminary).
https://www.resilientsocieties.org/uploads/5/4/0/0/54008795/ercot load shed causes and costs preliminary f

eb 25 2021.pdf
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If we were not prepared for a known incoming weather event, are we
prepared for other events?

| conducted an analysis of the reported electric
disturbance events between 2010 and 2020
from the Department of Energy OE-417 Electric
Disturbance Reports.?! (| have attached a copy
of my analysis as Exhibit G.)

According to my analysis, 52.6% of OE-417
disturbance reports filed nationwide in the last
decade are weather related.

Interestingly, 70.9% of the disturbances
reported in the Texas RE region are weather
related. The Commission needs to ask why this
difference exists and whether mandatory
reliability standards are either being followed
or are effective.

If we are not adequately prepared for a
weather event that is forecast well in advance,
such as the 2021 Texas grid collapse, are we
ready for other threats?

Mike Rogers, former chairman of the House
Intelligence Committee, recently noted in an
article entitled “Why America would not
survive a real first strike cyberattack today”?2:

The only thing that prevented the

Russians from launching a destructive

malware attack or inserting malicious

code was the Russians themselves.

They could have caused a major

disruption across our government and

private sector networks, changing or

deleting data, planting viruses, or

simply turning off the networks.

Restarting the systems and deleting the

offending code alone is not a solution. In 2016, the Ukrainian electricity grid was targeted by the
Russians and, until this day, the country is still finding and removing vulnerabilities left behind
by Moscow.

21 See: https://michaelmabee.info/oe-417-database/
22Rogers, Mike. “Why America would not survive a real first strike cyberattack today.” February 22, 2021.
https://thehill.com/opinion/cybersecurity/539826-we-would-not-survive-true-first-strike-cyberattack?rl=1
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If we are unable to prepare our electric grid and its dependent critical infrastructures from a cold snap
that we see coming over a week away, it begs the question: Are we prepared for a cyberattack??® Are
we prepared for a coordinated physical attack??* Are we prepared for a major geomagnetic disturbance
(GMD) event? Are we prepared for an electromagnetic pulse (EMP) attack? Are we prepared for other
extreme weather events?

Relief Sought

1. The Federal Energy Regulatory Commission should direct the North American Electric Reliability
Corporation (NERC) and its regional entity, Texas Reliability Entity, Inc. (Texas RE) to conduct a
comprehensive investigation into whether reliability standards were followed by all entities
registered with Texas RE who had any involvement in the Texas grid collapse of February 15, 2021.

2. Ifthe North American Electric Reliability Corporation (NERC) and its regional entity, Texas Reliability
Entity, Inc. (Texas RE) determine that violations of reliability standards did not contribute to the
Texas grid collapse of February 15, 2021, then the Federal Energy Regulatory Commission should
direct the North American Electric Reliability Corporation (NERC) to improve the reliability standards
to prevent catastrophic power outages such as this from occurring in the future.

Respectfully submitted,

Michael Mabee

Attachments: 18 CFR § 385.206 Compliance Information
Draft Notice
Exhibits A-G

23 The Commission dismissed my complaint about inadequate supply chain cyber security CIP standards on October
2, 2020. Docket Number EL20-46-000.

24 The Commission dismissed my complaint about inadequate physical security CIP standards on June 9, 2020.
Docket Number EL20-21-000.



18 CFR § 385.206 Compliance Information
| Michael Mabee, hereby state the following:

18 CFR § 385.206(b) Contents. A complaint must:
(1) Clearly identify the action or inaction which is alleged to violate applicable statutory standards or
regulatory requirements;

e Contained in Complaint

(2) Explain how the action or inaction violates applicable statutory standards or regulatory
requirements;
e Contained in Complaint

(3) Set forth the business, commercial, economic or other issues presented by the action or inaction as
such relate to or affect the complainant;
e A widespread power outage in Texas on February 15, 2021 caused the loss of life and substantial
damage to the economy.

(4) Make a good faith effort to quantify the financial impact or burden (if any) created for the
complainant as a result of the action or inaction;
e A widespread power outage in Texas on February 15, 2021 caused the loss of life and substantial
damage to the economy.

(5) Indicate the practical, operational, or other nonfinancial impacts imposed as a result of the action or
inaction, including, where applicable, the environmental, safety or reliability impacts of the action or
inaction;
e A widespread power outage in Texas on February 15, 2021 caused the loss of life and substantial
damage to the economy.

(6) State whether the issues presented are pending in an existing Commission proceeding or a
proceeding in any other forum in which the complainant is a party, and if so, provide an explanation why
timely resolution cannot be achieved in that forum;

e | am unaware of any public FERC docket which addresses the Texas Power Outage of 2021.

(7) State the specific relief or remedy requested, including any request for stay or extension of time, and
the basis for that relief;
e Contained in “Relief Sought” section of Complaint.

(8) Include all documents that support the facts in the complaint in possession of, or otherwise
attainable by, the complainant, including, but not limited to, contracts and affidavits;
e Attached as exhibits to the Complaint

(9) State
(i) Whether the Enforcement Hotline, Dispute Resolution Service, tariff-based dispute resolution
mechanisms, or other informal dispute resolution procedures were used, or why these procedures
were not used;
e N/A



(ii) Whether the complainant believes that alternative dispute resolution (ADR) under the
Commission's supervision could successfully resolve the complaint;
e N/A
(iii) What types of ADR procedures could be used; and
e N/A
(iv) Any process that has been agreed on for resolving the complaint.
e N/A

(10) Include a form of notice of the complaint suitable for publication in the Federal Register in
accordance with the specifications in § 385.203(d) of this part. The form of notice shall be on electronic
media as specified by the Secretary.

e Draft Notice Attached

(11) Explain with respect to requests for Fast Track processing pursuant to section 385.206(h), why the
standard processes will not be adequate for expeditiously resolving the complaint.
e N/A

18 CFR § 385.206(c) Service. Any person filing a complaint must serve a copy of the complaint on the
respondent, affected regulatory agencies, and others the complainant reasonably knows may be
expected to be affected by the complaint. Service must be simultaneous with filing at the Commission
for respondents. Simultaneous or overnight service is permissible for other affected entities.
Simultaneous service can be accomplished by electronic mail in accordance with § 385.2010(f)(3),
facsimile, express delivery, or messenger.

e A copy of this Complaint will be sent electronically to the Electric Reliability Organization

(“ERQO”) and the Texas Reliability Entity, Inc. simultaneously with my filing with the Commission.

Respectfully submitted,

Michael Mabee



Draft Notice

UNITED STATES OF AMERICA
FEDERAL ENERGY REGULATORY COMMISSION

Complaint of Michael Mabee Docket No.
Related to Mandatory Reliability Standards
in the Texas Grid Collapse of 2021

NOTICE OF COMPLAINT

( )

Take notice that on [date filed], pursuant to section 215(d) of the Federal
Power Act, 16 U.S.C. 8240(d) and Rule 206 of the Federal Energy Regulatory
Commission’s (Commission) Rules of Practice and Procedure, 18 CFR 385.206 (2019),
Michael Mabee, (Complainant) filed a formal complaint alleging that the Texas grid
collapse of February 2021 resulted from either: 1) The mandatory reliability standards
were not followed, or, 2) The mandatory reliability standards were ineffective.

Complainant certifies that copies of the complaint were served on the contacts as
listed on the Commission’s list of Corporate Officials.

Any person desiring to intervene or to protest this filing must file in accordance
with Rules 211 and 214 of the Commission’s Rules of Practice and Procedure (18 CFR
385.211 and 385.214). Protests will be considered by the Commission in determining the
appropriate action to be taken but will not serve to make protestants parties to the
proceeding. Any person wishing to become a party must file a notice of intervention or
motion to intervene, as appropriate. The Respondent’s answer and all interventions, or
protests must be filed on or before the comment date. The Respondent’s answer, motions
to intervene, and protests must be served on the Complainants.

The Commission encourages electronic submission of protests and interventions in
lieu of paper using the “eFiling” link at http://www.ferc.gov. Persons unable to file
electronically should submit an original and 5 copies of the protest or intervention to the
Federal Energy Regulatory Commission, 888 First Street, NE, Washington, DC 20426.

This filing is accessible on-line at http://www.ferc.gov, using the “eLibrary” link
and is available for review in the Commission’s Public Reference Room in Washington,




DC. There is an “eSubscription” link on the web site that enables subscribers to receive
email notification when a document is added to a subscribed docket(s). For assistance
with any FERC Online service, please email FERCOnlineSupport@ferc.gov, or call
(866) 208-3676 (toll free). For TTY, call (202) 502-8659.

Comment Date: 5:00 pm Eastern Time on (insert date).

Kimberly D. Bose,
Secretary.
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Complaint of Michael Mabee Related to
Mandatory Reliability Standards
in the Texas Grid Collapse of 2021



News Release

February 11, 2021

Extreme cold weather expected to result in record electric use in ERCOT
region

Consumers can stay current on grid conditions by downloading the ERCOT app and following ERCOT on Twitter

AUSTIN, TX, Feb. 11, 2021 — The Electric Reliability Council of Texas (ERCOT) is expecting record electric use as a result of the extreme cold
temperatures that have already reached much of the ERCOT region.

"This statewide weather system is expected to bring Texas the coldest weather we’ve experienced in decades," said ERCOT President and
CEO Bill Magness. "With temperatures rapidly declining, we are already seeing high electric use and anticipating record-breaking demand in
the ERCOT region."

Consumers can monitor grid conditions in real time by following ERCOT on Twitter (@ERCOT_ISO) and/or by downloading the ERCOT mobile
app available on Google Play and in the Apple Store.

On Monday, Feb. 8, ERCOT issued an Operating Condition Notice (OCN) for extreme cold weather expected in the ERCOT region Thursday,
Feb. 11 through Tuesday, Feb. 16. Subsequently, ERCOT issued an Advisory on Feb. 10 and a Watch on Feb. 11 for extreme cold weather. A
Watch is the third level of communication issued by the ERCOT control room in anticipation of potential tight grid conditions.

Generators have been asked to take necessary steps to prepare their facilities for the expected cold weather, which includes reviewing fuel
supplies and planned outages and implementing winter weatherization procedures. The grid operator is also working with transmission
operators to minimize transmission outages that could reduce the availability of generation or otherwise impact the ability of the system to
serve demand.

Based on the current load forecast, and if temperatures continue to decline, ERCOT could set a new all-time winter peak demand record
Monday morning, Feb. 15. The current winter peak demand record is 65,915 MW set on Jan. 17, 2018 between 7 and 8 a.m.

Liziza

The Electric Reliability Council of Texas (ERCOT) manages the flow of electric power to more than 26 million Texas customers -- representing about 90 percent of
the state’s electric load. As the independent system operator for the region, ERCOT schedules power on an electric grid that connects more than 46,500 miles of
transmission lines and 680+ generation units. It also performs financial settlement for the competitive wholesale bulk-power market and administers retail
switching for nearly 8 million premises in competitive choice areas.

ERCOT is a membership-based 501(c)(4) nonprofit corporation, governed by a board of directors and subject to oversight by the Public Utility Commission of
Texas and the Texas Legislature. Its members include consumers, cooperatives, generators, power marketers, retail electric providers, investor-owned electric
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News Release

February 14, 2021

Grid operator requests energy conservation for system reliability

AUSTIN, TX, Feb. 14, 2021 — The Electric Reliability Council of Texas (ERCOT) is asking consumers and businesses to reduce their electricity
use as much as possible Sunday, Feb. 14 through Tuesday, Feb. 16.

"We are experiencing record-breaking electric demand due to the extreme cold temperatures that have gripped Texas," said ERCOT President
and CEO Bill Magness. "At the same time, we are dealing with higher-than-normal generation outages due to frozen wind turbines and limited
natural gas supplies available to generating units. We are asking Texans to take some simple, safe steps to lower their energy use during this
time."

Here are some tips to reduce electricity use:

e Turn down thermostats to 68-degrees.

« Close shades and blinds to reduce the amount of heat lost through windows.

e Turn off and unplug non-essential lights and appliances.

« Avoid using large appliances (i.e., ovens, washing machines, etc.).

« Businesses should minimize the use of electric lighting and electricity-consuming equipment as much as possible.
« Large consumers of electricity should consider shutting down or reducing non-essential production processes.

Given the prolonged, below-freezing temperatures, conservation measures should be implemented safely and within reason.

ERCOT has the tools and procedures in place to maintain a reliable electric system during tight grid conditions. If power reserves drop too low,
ERCOT may need to declare an Energy Emergency Alert, or EEA. Declaring an EEA allows the grid operator to take advantage of additional
resources that are only available during scarcity conditions. There are three levels of EEA, and rotating outages are only implemented as a last
resort to maintain reliability of the electric system.

Click here for more information on ERCOT’s emergency procedures during tight grid conditions.
Click here for more information on the additional tools and resources available to ERCOT when it declares an EEA.
How to track electricity demand

« View daily peak demand forecast, current load and available generation on ERCOT.com.
« Follow ERCOT on Twitter (QERCOT_ISO).
« Sign up for the ERCOT mobile app (available for download at the Apple App Store and Google Play).

Consumer assistance
Public Utility Commission of Texas Hotline — 1-888-782-8477

HitH

The Electric Reliability Council of Texas (ERCOT) manages the flow of electric power to more than 26 million Texas customers -- representing about 90 percent of
the state’s electric load. As the independent system operator for the region, ERCOT schedules power on an electric grid that connects more than 46,500 miles of
transmission lines and 680+ generation units. It also performs financial settlement for the competitive wholesale bulk-power market and administers retail

switching for nearly 8 million premises in competitive choice areas.

ERCOT is a membership-based 501(c)(4) nonprofit corporation, governed by a board of directors and subject to oversight by the Public Utility Commission of
Texas and the Texas Legislature. Its members include consumers, cooperatives, generators, power marketers, retail electric providers, investor-owned electric

utilities, transmission and distribution providers and municipally owned electric utilities.
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News Release

February 15, 2021

ERCOT calls for rotating outages as extreme winter weather forces
generating units offline

Almost 10,000 MW of generation lost due to sub-freezing conditions

AUSTIN, TX, Feb. 15, 2021 — The Electric Reliability Council of Texas (ERCOT) entered emergency conditions and initiated rotating outages at
1:25 a.m. today.

About 10,500 MW of customer load was shed at the highest point. This is enough power to serve approximately two million homes.
Extreme weather conditions caused many generating units — across fuel types — to trip offline and become unavailable.
There is now over 30,000 MW of generation forced off the system.
"Every grid operator and every electric company is fighting to restore power right now," said ERCOT President and CEO Bill Magness.
Rotating outages will likely last throughout the morning and could be initiated until this weather emergency ends.
fizizd
The Electric Reliability Council of Texas (ERCOT) manages the flow of electric power to more than 26 million Texas customers -- representing about 90 percent of
the state’s electric load. As the independent system operator for the region, ERCOT schedules power on an electric grid that connects more than 46,500 miles of

transmission lines and 680+ generation units. It also performs financial settlement for the competitive wholesale bulk-power market and administers retail
switching for nearly 8 million premises in competitive choice areas.

ERCOT is a membership-based 501(c)(4) nonprofit corporation, governed by a board of directors and subject to oversight by the Public Utility Commission of
Texas and the Texas Legislature. Its members include consumers, cooperatives, generators, power marketers, retail electric providers, investor-owned electric
utilities, transmission and distribution providers and municipally owned electric utilities.

Contact
media@ercot.com
512-275-7432
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us.

Full Death Toll From Texas Storm Could Take Months to
Determine

Officials are still counting fatalities from hypothermia, carbon monoxide, other factors as some experts

warn accurate total might never be known

Jackie Nguyen lost her three children along with their grandmother in a house fire in Sugar Land,
Texas, during the severe weather that swept the state last week.
PHOTO: MARIE D. DE JESUS/ASSOCIATED PRESS

By Elizabeth Findell
Updated Feb. 23,20213:54pm ET

Listen to this article
5 minutes

The harsh winter storm that hit Texas and other states last week has been blamed for

dozens of deaths, though officials said that it would be weeks or months before the human
cost of the freezing weather and utility crisis is known and that it might never be fully

accurate.

The failure of the state’s electrical grid during the weeklong cold snap left more than four

million Texans without electricity and heat, many for days on end in subfreezing

temperatures. Many residents also lost access to water, and 14.6 million were ordered to




boil water to make it safe to drink. Power had been restored in most of the state by
Tuesday morning, but 7.5 million people in 204 counties remained under boil-water
orders.

So far, nearly 80 people have died a result of the storm and its effects, according to the
Associated Press.

SHARE YOUR THOUGHTS

Have officials responded effectively to the disaster in Texas? Why or why not? Join the
conversation below.

An 11-year-old boy was found frozen in his bed, his family told the Houston Chronicle. A
grandmother and three grandchildren died in a house fire as they were trying to stay

warm, the Chronicle also reported. At least six deaths occurred near the Abilene area,
local media reported, including a patient who couldn’t get medical treatment due to a lack
of water and three elderly men who were found dead in subfreezing homes.

Harris County, which includes Houston, has confirmed at least 15 hypothermia deaths and
one fatal fall onice, according to its forensics institute. Several others died from carbon-
monoxide poisoning after taking unsafe measures to stay warm, according to the county’s
top executive. In Travis County, which includes Austin, the medical examiner’s office is
busy processing more than 80 cases from last week to determine causes of death, an
official said.

Medical examiners don’t determine the circumstances of a death. It will be up to officials
such as constables and justices of the peace in each of Texas’ 254 counties to investigate
any recent deaths and decide whether they might have been related to the storm. Cases
that local registrars flag as possibly storm-related will be referred to state
epidemiologists to evaluate, said Chris Van Deusen, a spokesman for the Texas
Department of State Health Services.

Calculating fatalities from any large-scale crisis is difficult, and totals can be unreliable,
said Robert Jensen, chairman of Kenyon International Emergency Services, a London and
Houston-based firm that has been hired to help count deaths after events such as
Hurricane Katrina in Louisiana in 2005. Authorities there primarily counted bodies left



behind as floodwater receded, he said. In a case such as the storm in Texas, the reporting
is likely to be based on local authorities’ opinions.

“Every county will kind of do their own thing,” Mr. Jensen said. Individual officials will
have to weigh factors such as whether a house fire or a carbon monoxide poisoning
occurred because people were trying to stay warm, whether a car crash happened
because of ice, or whether a lack of water or power caused an existing medical condition
to flare or go untreated.

Mr. Jensen added that there is often little political will among state officials to
standardize the process or to determine the true cost of a disaster.

Volunteers handed out water at an apartment complex in Dallas on Tuesday.
PHOTO: LM OTERO/ASSOCIATED PRESS

“Mass fatalities scare people, and they’re very political,” he said. “I don’t think it’s
intentionally misleading, it’s just a very screwed-up process.”

Some lawsuits against the Electric Reliability Council of Texas, which manages the Texas

energy grid, are seeking to link specific deaths to the storm. An attorney for Doyle Austin,
a Houstonian whose family found him unresponsive—a week shy of his 96th birthday—



after two days without power and temperatures down to 11 degrees, said he died of
hypothermia due to the storm.

An Ercot spokeswoman said it hadn’t yet reviewed the lawsuits, but said it was confident
the blackouts that occurred were the right decision to avoid a prolonged statewide
blackout. “This is a tragedy,” she said. “Our thoughts are with all Texans who have and are
suffering due to this past week.”

Mr. Austin worked in the Port of Houston all his life and played professional baseball in
what were then called “Negro leagues” in the 1940s when teams were still segregated,

said Larry Taylor, a Houston-based lawyer representing Mr. Austin’s daughters, and a
family friend. In his later years, Mr. Austin loved walking the neighborhood and playing
dominoes and spades with his relatives.

“He was a hero to many of us in the family and community, as far as how he carried
himself and what he was able to do in life and how he treated people,” Mr. Taylor said.

Winter Storm Impact

States deal with the fallout from a major winter storm.

LIVES LOST EXPLAINER

Full Death Toll Could Take Months to Why Texas Experienced Power Outages?
Determine

POWER AFTERMATH

Texas Electric Bills Were $28 Billion Higher Texas Grapples With Crushing Power Bills
Under Deregulation

INFRASTRUCTURE TECH PREP

A Grid Built for Heat, Not Cold Prep Your Tech for Power Outages

TAXES STORM RISKS

IRS Postpones Tax Deadline For Texans Desperate Families Take Risks to Stay Warm

Mr. Austin’s death report is still unfinished, but Mr. Taylor said there is no question in his
mind that the weather and utility crisis were to blame.



“I’'m healthy, I'm fine, a traumatic freeze comes through, Ilose power, my house is at
freezing temperatures and I die,” he said. “There is no doubt in our minds that he died of
hypothermia. We will eventually get more details, but it doesn’t take a rocket scientist to

know.”

Write to Elizabeth Findell at Elizabeth.Findell@wsj.com

Appeared in the February 24, 2021, print edition as 'Tallying Texas Deaths Could Take Months.’
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. Introduction

The southwest region of the United States experienced unusually cold and
windy weather during the first week of February 2011. Lows during the period
were in the teens for five consecutive mornings and there were many sustained
hours of below freezing temperatures throughout Texas and in New Mexico. Low
temperatures in Albuguerque, New Mexico ranged from 7 degrees Fahrenheit to -7
degrees over the period, compared to an average high of 51 degrees and a low of
26 degrees. Dallas temperatures ranged from 14 degrees to 19 degrees, compared
to an average high of 60 degrees or above and average lows in the mid-to-upper
30s. Many cities in the region would not see temperatures above freezing until
February 4. In addition, sustained high winds of over 20 mph produced severe
wind chill factors.

Electric entities located within the Texas Reliability Entity, Inc. (TRE), the
Western Electricity Coordinating Council (WECC), and the Southwest Power Pool
(SPP) were affected by the extreme weather, as were gas entities in Texas, New
Mexico and Arizona.

Between February 1 and February 4, a total of 210 individual generating
units within the footprint of the Electric Reliability Council of Texas, Inc.
(ERCOT), which covers most of Texas, experienced either an outage, a derate, or
a failure to start. The loss of generation was severe enough on February 2 to
trigger a controlled load shed of 4000 MW, which affected some 3.2 million
customers. On February 3, local transmission constraints coupled with the loss of
local generation triggered load shedding for another 180,000 customers in the Rio
Grande Valley in south Texas. El Paso Electric Company (EPE), which is outside
the ERCOT region, lost approximately 646 MW of local generation over the four
days beginning on February 1. It implemented rotating load sheds on each of the
days from February 2 through February 4, totaling over 1000 MW and affecting
253,000 customers. The Salt River Project Agricultural Improvement and Power
District (SRP), located in Arizona, lost 1050 MW of generation on February 1
through February 2 and shed load of 300 MW, affecting approximately 65,000
customers. The New Mexico communities of Alamogordo, Ruidoso, and Clayton
lost approximately 26 MW of load, affecting a little over 21,000 customers, when
Public Service Company of New Mexico (PNM) experienced localized
transmission failures, although these were largely unrelated to the extreme
weather.

In total, approximately 1.3 million electric customers were out of service at

the peak of the event on February 2, and a total of 4.4 million were affected over
the course of the event from February 2 through February 4.

-1-
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Natural gas customers also experienced extensive curtailments of service
during the event. These curtailments were longer in duration than the electric
outages, because relighting customers’ equipment has to be accomplished
manually at each customer’s location. Local distribution companies (LDCs)
interrupted gas service to more than 50,000 customers in New Mexico, Arizona
and Texas; New Mexico was the hardest hit with outages of over 30,000
customers in areas as widespread as Hobbs, Ruidoso, Alamogordo, Silver City,
Tularosa, La Luz, Taos, Red River, Questa, Espafiola, Bernalillo and Placitas.

In the wake of these events, the Arizona Corporation Commission, the
Public Regulation Commission of New Mexico, the Public Utilities Commission
of Texas (PUCT), the Texas Railroad Commission (TRC), the New Mexico state
legislature and the Texas state legislature all initiated inquiries or investigations.
The PUCT directed TRE, the regional entity authorized by the North American
Electric Reliability Corporation (NERC) to cover the ERCOT region, to
investigate the decisions and actions ERCOT took in initiating the rolling
blackouts.

On February 7, 2011, NERC announced that it would work with the
affected Regional Entities to prepare an event analysis that would examine the
adequacy of preparations for the event and identify potential improvements and
lessons learned. NERC also stated it would review electric and natural gas
interdependencies, in light of the shift toward a greater reliance on natural gas to
produce electricity.

On February 14, the Federal Energy Regulatory Commission (FERC)
initiated an inquiry into the Southwest outages and service disruptions. The
inquiry had two objectives: to identify the causes of the disruptions, and to identify
any appropriate actions for preventing a recurrence of the disruptions. FERC
stated it was not at that time initiating an investigation into whether there may
have been violations of applicable regulations, requirements or standards under
FERC’s jurisdiction, and that any decisions on whether to initiate enforcement
investigations would be made later. Consequently, while this report describes
actions which in some cases appear to warrant further investigation, it does not
reach any conclusions as to whether violations have occurred.

From the beginning of their inquiries into the causes of the outages and
disruptions, the staffs of FERC and NERC have cooperated in their data gathering
and analysis. On May 9, FERC and NERC announced their staffs would create a
joint task force to combine their separate inquiries. This report is a product of that
effort.
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The inquiry performed by the joint task force was far-reaching. Noted
below in summary form are some of the steps taken by the task force to develop its
understanding of the electric and natural gas disruptions that were experienced in
the Southwest in early February.

Scope of Data Reviewed

The task force received approximately 54 GB of data through data requests
Issued to entities in both the electric and natural gas industries, conducted
numerous follow-up calls and meetings, and issued follow-up requests to discuss
questions raised by the data responses.

For the electric industry, the task force issued 122 data requests to
generator operators, transmission operators, balancing authorities, and a reliability
coordinator. The task force also utilized event analysis information which NERC
and the affected Regional Entities received from 79 registered entities (72 from
TRE, four from WECC and three from SPP). Additional event information was
received through a request for information issued by NERC and Regional Entities
to those entities affected by the extreme weather event. For the gas industry, the
task force issued 92 data requests to pipelines (interstate and intrastate), storage
facilities, gas processing plants, producers, and public utilities.

The data compiled by the task force focused on the causes of the outages
and curtailments during the February cold weather event, critical entities’
preparations for the forecasted cold weather and their performance in connection
with the rolling blackouts and natural gas curtailments, and any lessons learned
that could be applied in the future. As part of its analysis, the task force also
reviewed historical data and recommendations compiled during past cold weather
events in Texas and elsewhere in the Southwest, to determine whether the 2011
event was unprecedented or whether entities might have been better prepared to
deal with it.

Electric Facility Site Visits

Staff from FERC and NERC, together with representatives of TRE and
WECC, conducted site visits with various entities involved in the outages, toured
facilities and conducted interviews with operations personnel, compliance
personnel and company executives. The task force visited ERCOT, four
transmission operators in ERCOT, and 15 generators in ERCOT (including coal,
natural gas, and wind units); two generators in WECC; and two balancing
authorities in WECC. During the generator site visits the task force toured the
units, viewing any equipment that led to trips, derates, or failures to start; viewed
winterization measures; and discussed maintenance and winterization processes,
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fuel supply and market participation. During visits to the balancing authorities
and transmission operators, the task force toured control centers and discussed the
progression of the events, including specifics on load forecasting, market
mechanics, system operations, load shedding and load restoration. The task force
also discussed transmission system winterization and load shedding procedures
with the transmission operators.

Natural Gas Meetings

The task force conducted numerous meetings with various entities from the
gas industry to discuss the curtailments and shortages experienced in early
February and the specifics of the entities’ winter operations. These meetings
included operations and regulatory personnel from two interstate pipelines doing
business in Texas, New Mexico, Arizona, Colorado, and California; one
LDClintrastate pipeline located in New Mexico; one LDC from Arizona; and one
intrastate pipeline located in Texas. The meetings focused on the companies’
preparations for the storm, communications among LDCs, pipelines, marketers,
and producers about unfolding events, system operations, underlying causes of the
gas supply problems, and lessons learned. In most instances, interviews led to
supplemental data requests that provided additional information about the events.
The task force also held numerous telephone conferences with companies in the
pipeline, LDC, processing and production sectors, both to gather information and
to clarify information received in response to data requests.

Outreach Meetings

Task force staff conducted outreach meetings with the following industry
associations and groups: the Electric Power Supply Association, the American Gas
Association, the Independent Petroleum Association of America, the Texas
Pipeline Association, the Interstate Natural Gas Association of America, the
Natural Gas Supply Association, the Edison Electric Institute, the National Rural
Electric Cooperative Association, the American Public Power Association, and the
(ERO) Southwest Outage Advisory Panel. The task force shared its preliminary
findings and recommendations on a non-public basis with members of these
organizations in order to obtain feedback and, with respect to the
recommendations, input as to their practicality and feasibility. The feedback and
input provided by these organizations was considered and in a number of instances
reflected in the findings and recommendations included in this report.

Coordination with State Inquiries

The task force also reviewed materials acquired in the course of inquiries
into the event conducted by legislative bodies and regulatory commissions. The
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task force followed legislative and regulatory hearings in Arizona, New Mexico
and Texas and reviewed transcripts, testimony and webcasts from the proceedings.

Through contacts with state regulatory agencies, staff was able to review
responses to data requests issued by those bodies to ensure that the task force was
in possession of all potentially relevant materials. Task force staff also monitored
legislative efforts taken in response to the February outage, including conferring
with sponsors of pertinent legislation concerning, among other things, the
anticipated impacts of their proposals. The task force tracked the bills throughout
the legislative process. In addition, as regulatory agencies moved forward with
their inquiries into the outage, task force staff reviewed draft and final copies of all
relevant reports.

The task force also collaborated with ERCOT’s Independent Market
Monitor (IMM), which conducted an inquiry into potential market manipulation
during the event at the request of the PUCT. Task force staff conducted calls with
the IMM to discuss market conditions and reviewed its written assessment of the
market impacts from the event. The task force also contacted the TRC regarding
gas curtailment matters, submitted written questions about the TRC’s activities in
connection with the event, and reviewed all information the TRC collected
concerning the event.

To assist in its analysis of the materials received, the task force
commissioned one outside consultant’s study to examine impacts of the cold
weather event on gas production, reviewed studies conducted on behalf of
regulatory and other bodies, and prepared extensive in-house studies by staff
analysts.

This report documents the information received by the task force and
presents the task force’s conclusions as to the causes of the electric outages and
natural gas curtailments that occurred during the February 2011 event. Itis
divided into several sections, beginning with an overview of the electric and
natural gas industries that provides background for the event, discusses the event
itself and prior cold weather events in the region, and ends with a summary of key
findings and recommendations. Also included are a list of acronyms, a glossary,
and a number of appendices which treat in fuller detail many of the matters
mentioned in the body of the report.



FERC/NERC Staff Report on the 2011 Southwest Cold Weather Event

This page intentionally left blank.



FERC/NERC Staff Report on the 2011 Southwest Cold Weather Event

1. Executive Summary

The arctic cold front that descended on the Southwest during the first week
of February 2011 was unusually severe in terms of temperature, wind, and
duration of the event. In many cities in the Southwest, temperatures remained
below freezing for four days, and winds gusted in places to 30 mph or more. The
geographic area hit was also extensive, complicating efforts to obtain power and
natural gas from neighboring regions.

The storm, however, was not without precedent. There were prior severe
cold weather events in the Southwest in 1983, 1989, 2003, 2006, 2008, and 2010.
The worst of these was in 1989, the prior event most comparable to 2011. That
year marked the first time ERCOT resorted to system-wide rolling blackouts to
prevent more widespread customer outages. In all of those prior years, the natural
gas delivery system experienced production declines; however, curtailments to
natural gas customers in the region were essentially limited to the years 1989 and
2003.

Electric

Going into the February 2011 storm, neither ERCOT nor the other electric
entities that initiated rolling blackouts during the event expected to have a problem
meeting customer demand. They all had adequate reserve margins, based on
anticipated generator availability. But those reserves proved insufficient for the
extraordinary amount of capacity that was lost during the event from trips, derates,
and failures to start.

In the case of ERCOT, where rolling blackouts affected the largest number
of customers (3.2 million), there were 3100 MW of responsive reserves available
on the first day of the event, compared to a minimum requirement of 2300 MW.
But over the course of that day and the next, a total of 193 ERCOT generating
units failed or were derated, representing a cumulative loss of 29,729 MW.
Combining forced outages with scheduled outages, approximately one-third of the
total ERCOT fleet was unavailable at the lowest point of the event. These
extensive generator failures overwhelmed ERCOT’s reserves, which eventually
dropped below the level of safe operation. Had ERCOT not acted promptly to
shed load, it would very likely have suffered widespread, uncontrolled blackouts
throughout the entire ERCOT Interconnection.

ERCOT also experienced generator outages in the Rio Grande Valley on
February 3, again due to the cold weather. This area is transmission constrained,
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and the loss of local generation led to voltage concerns that necessitated localized
load shedding.

Spot prices in ERCOT hit the $3,000 per MWh cap on February 2, the
worst day of the event. Given the high demand and the huge loss of generation,
this was not a surprising development. In fact, very high prices are an expected
response to scarcity conditions, one that is built into ERCOT’s energy-only
market. ERCOT’s IMM reviewed market performance during the event and found
no evidence of market manipulation.

EPE and SRP likewise suffered numerous generator outages, necessitating
load shed of 1023 MW in EPE’s case, and 300 MW in SRP’s case. As with
ERCOT, many of these generators failed because of weather-related reasons.

A number of entities within SPP also experienced outages during the event.
In their case, however, load shedding was not required, principally because the
utilities were able to purchase emergency energy from other SPP members. One
other utility in the Southwest, PNM, experienced blackouts, but these were
localized and the result of transmission outages that were mostly unrelated to the
weather.

The actions of the entities in calling for and carrying out the rolling
blackouts were largely effective and timely. However, the massive amount of
generator failures that were experienced raises the question whether it would have
been helpful to increase reserve levels going into the event. This action would
have brought more units online earlier, might have prevented some of the freezing
problems the generators experienced, and could have exposed operational
problems in time to implement corrections before the units were needed to meet
customer demand.

The February event underscores the need to have sufficient black start units
available, particularly in the face of an anticipated severe weather event. In
ERCOT’s case, for instance, nearly half of its black start units were either on
scheduled outage at the time of the event or failed during the event itself,
jeopardizing the utility’s ability to promptly restore the system had an
uncontrolled, ERCOT-wide blackout occurred.

The majority of the problems experienced by the many generators that
tripped, suffered derates, or failed to start during the event were attributable, either
directly or indirectly, to the cold weather itself. For the Southwest as a whole, 67
percent of the generator failures (by MWh) were due directly to weather-related
causes, including frozen sensing lines, frozen equipment, frozen water lines,
frozen valves, blade icing, low temperature cutoff limits, and the like. At least
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another 12 percent were indirectly attributable to the weather (occasioned by
natural gas curtailments to gas-fired generators and difficulties in fuel switching).

Low temperatures returned to the region on February 10. In fact, ERCOT
set a new winter peak that day. But no load shedding proved necessary, largely
because the temperatures were not quite as cold or sustained as those of the
previous week, the winds were less severe, and many of the repairs and protective
measures taken by the generators on February 2 remained in place.

Natural Gas

Problems on the natural gas side largely resulted from production declines
in the five basins serving the Southwest. For the period February 1 through
February 5, an estimated 14.8 Bcf of production was lost. These declines
propagated downstream through the rest of the gas delivery chain, ultimately
resulting in natural gas curtailments to more than 50,000 customers in New
Mexico, Arizona, and Texas.

The production losses stemmed principally from three things: freeze-offs,
icy roads, and rolling electric blackouts or customer curtailments. Freeze-offs
occurred when the small amount of water produced alongside the natural gas
crystallized or froze, completely blocking off the gas flow and shutting down the
well. Freeze-offs routinely occur in very cold weather, and affected at least some
of these basins in all of the six recent cold weather events in the Southwest with
the possible exception of 1983, for which adequate records are not available.
During the February event, icy roads prevented maintenance personnel and
equipment from reaching the wells and hauling off produced water which, if left in
holding tanks at the wellhead, causes the wells to shut down automatically. The
ERCOT blackouts or customer curtailments affected primarily the Permian and
Fort Worth Basins and caused or contributed to 29 percent (Permian) and 27
percent (Fort Worth) of the production outages, principally as a result of shutting
down electric pumping units or compressors on gathering lines.

Processing plants suffered some mechanical failures, although most of their
shortfalls resulted from problems upstream at the wellhead. The production
declines, coupled with increased customer demand, reduced gas volume and
pressure in the pipelines and in those limited storage facilities serving the
Southwest. These entities in turn were unable in some instances to deliver
adequate gas supplies to LDCs.

When LDCs suffer declines in gas pressure on their systems, they must

reduce the amount of gas being consumed to prevent pressures from falling so low
that their entire systems might fail. As a result of the high gas demand and the
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falling pressures on their systems, four LDCs in New Mexico, Arizona and Texas
were forced to curtail retail service or were unable to supply gas to all customers.
These curtailments or outages affected more than 50,000 customers in those states,
including the cities of El Paso in Texas; Tucson and Sierra Vista in Arizona; and
Hobbs, Ruidoso, Alamogordo, Silver City, Tularosa, La Luz, Taos, Red River,
Questa, Espariola, Bernalillo, and Placitas in New Mexico. In contrast to the
relative ease of restoring electric service, restoration of gas service was
complicated by the necessity to have LDC crews manually shut off gas meters and
then relight pilot lights on site.

Winterization

Generators and natural gas producers suffered severe losses of capacity
despite having received accurate forecasts of the storm. Entities in both categories
report having winterization procedures in place. However, the poor performance
of many of these generating units and wells suggests that these procedures were
either inadequate or were not adequately followed.

The experiences of 1989 are instructive, particularly on the electric side. In
that year, as in 2011, cold weather caused many generators to trip, derate, or fail to
start. The PUCT investigated the occurrence and issued a number of
recommendations aimed at improving winterization on the part of the generators.
These recommendations were not mandatory, and over the course of time
implementation lapsed. Many of the generators that experienced outages in 1989
failed again in 2011.

On the gas side, producers experienced production declines in all of the
recent prior cold weather events. While these declines rarely led to any significant
curtailments, electric generators in 2003 did experience, as a result of gas
shortages, widespread derates and in some cases outright unit failure. It is
reasonable to assume from this pattern that the level of winterization put in place
by producers is not capable of withstanding unusually cold temperatures.

While extreme cold weather events are obviously not as common in the
Southwest as elsewhere, they do occur every few years. And when they do, the
cost in terms of dollars and human hardship is considerable. The question of what
to do about it is not an easy one to answer, as all preventative measures entail
some cost. However, in many cases, the needed fixes would not be unduly
expensive. Indeed, many utilities have already undertaken improvements in light
of their experiences during the February event. This report makes a number of
recommendations that the task force believes are both reasonable economically
and which would substantially reduce the risk of blackouts and natural gas
curtailments during the next extreme cold weather event that hits the Southwest.
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Electric and Gas Interdependency

The report also addresses the interdependency of the electric and natural
gas industries. Utilities are becoming increasingly reliant on gas-fired generation,
in large part because shale production has dramatically reduced the cost of gas.
Likewise, compressors used in the gas industry are more likely than in the past to
be powered with electricity, rather than gas. As a result, deficiencies in the supply
of either electricity or natural gas affect not only consumers of that commaodity,
but of the other commodity as well.

Gas shortages were not a significant cause of the electric generator outages
experienced during the February 2011 event, nor were rolling blackouts a primary
cause of the production declines at the wellhead. Both, however, contributed to
the problem, and in the case of natural gas shortfalls in the Permian and Fort
Worth Basins, approximately a quarter of the decline was attributed to rolling
blackouts or customer curtailments affecting producers.

The report explores some of the issues relating to the effects of shortages of
one commodity on the other, including the question of whether gas production and
processing facilities should be deemed “human needs” customers and thus
exempted or given special consideration for purposes of electric load shedding.
However, any resolution of the many issues arising from electric and natural gas
interdependency must be informed by an examination of more than one cold
weather event in one part of the country. For that reason, the report does not offer
specific recommendations in this area, but urges regulatory and industry bodies to
explore solutions to the many interdependency problems which are likely to
remain of concern in the future.
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1. The Electric and Natural Gas Industries

Electricity and natural gas are two of the most essential commodities for the
conduct of modern life. However, the industries that produce electricity and
natural gas and deliver these commodities from their points of production to
consumers differ greatly from one another, as do the regulatory schemes
governing them. This section provides an overview of the electric and natural gas
industries, their market structures, and the regulatory authorities under which they
operate, focusing particularly on the southwest region of the country. This
background will be useful in understanding the causes of the outages and
curtailments experienced during the first week of February 2011, the actions taken
by the entities affected, and the recommendations the task force is suggesting to
prevent a recurrence of the widespread service disruptions.

A. The Electric Industry

This subsection describes the structures under which electricity is generated
and transmitted, the regulation of electric service providers, and the characteristics
of the electricity markets found in the Southwest. A more detailed description of
how electricity is produced, transmitted and delivered can be found in the
appendix entitled “Electricity: How it is Generated and Distributed.”

Overview of Electric Power Production and Delivery

The electric power industry is comprised of three separate functions:
generation, transmission, and distribution. These are depicted in the figure below.

Most of the power produced in the United States uses coal, natural gas, or
nuclear fission as the energy source to produce steam or other hot combustion gas
that turns a turbine and thereby creates electricity. The figure below shows the
fuel source percentages for electricity produced in the US in 2009, with the
majority of electricity coming from fossil fuels (coal and natural gas totaling a 68
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percent share). While wind and solar energy have experienced fairly rapid growth
over the past several years, renewable fuels (including hydroelectric generation’s
seven percent share) accounted for about 11 percent of the electricity generated in
the United States in that year. Wind generation is more common in the Southwest
than in most other regions; its share of total generation is about 3.8 percent.!

Generating units typically fall into three categories: base load, intermediate,
and peaking units. Base load units, usually coal-fired or nuclear, have a relatively
low operating cost and have fairly slow or expensive ramping rates.” These units
are seldom cycled on and off, and are instead scheduled to cover the base levels of
projected load. Peaking units, which are generally gas-fired, can be started up
very quickly and have relatively expensive operating costs. Accordingly, they are
generally last in the dispatch order and are used to cover seasonal (and sometimes
daily) peak load levels. Intermediate plants fall somewhere in between base load
and pea3[<ing with respect to operating characteristics, start-up times, and capacity
factors.

Generating plants produce power at a relatively low voltage level, so the
power must be “stepped up” to a higher voltage in order to be more efficiently

! United States Energy Information Administration (EIA), Electric Power Monthly, Table
6 - Total Renewable Net Generation by Energy Source and State, 2009 (released August 2010)
and Electric Power Annual, Figure 2.1 — U.S. Electric Industry Net Generation by State, 2009
(released November 2010, revised January and April 2011).

2 “Ramping” refers to the generator’s ability to produce more or less power on request.

% “Capacity factor” refers to the ratio of average generation to the capacity rating of an
electric generating unit for a specified period (expressed as a percentage).
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transmitted to its ultimate point of use. Energy is carried at these higher voltages
over transmission lines (usually between 138 kV and 765 kV) to load centers,
where voltage is then stepped back down to a distribution level for delivery to end-
use customers. While distribution lines are generally considered to be those
operating at 69 kV and below,* some industrial end-use customers may take
service at transmission-level or intermediate-level voltages.

Virtually all of the transmission system in the continental United States is
operated as an alternating current (AC) system, although the West and a few other
areas make use of some direct current (DC) lines for long-haul transportation of
power or for system stability. DC ties are also used to provide limited
connectivity between the three electrically independent grids currently found in
the United States: (1) the Eastern Interconnection, which covers the eastern two-
thirds of the United States and contiguous parts of Canada; (2) the Western
Interconnection, which covers the western third of the United States, the Canadian
provinces of Alberta and British Columbia, and a small portion of Baja California
Norte, Mexico; and (3) ERCOT, which covers most of the state of Texas. (A
fourth interconnection, the Quebec Interconnection, is located wholly in Canada.)

* The bulk electric system, which constitutes transmission as opposed to distribution, has
been described by FERC as those facilities operating at 100 kV or above except for defined radial
facilities, with exemptions for those facilities not necessary for operating the interconnected
transmission network. Revision to Electric Reliability Organization Definition of Bulk Electric
System, Order No. 743, 75 Fed. Reg. 72,910 (Nov. 26, 2010), 133 FERC { 61,150 (2010), order
on reh’g, Order No. 743-A, 134 FERC 1 61,210 (2011).
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Within each interconnection, power generally flows freely across the entire
grid. An imbalance of generation versus demand that is significant enough to
cause instability on one utility’s system can ultimately affect the stability of all
systems operating in that interconnection.”

Evolution and Regulation of the Electric Industry

Under part |1 of the Federal Power Act,® FERC has jurisdiction over the
rates, terms and conditions of wholesale sales of electric energy and transmission
services in interstate commerce that are provided by jurisdictional entities (which
generally excludes electric cooperatives and federal or state entities, including
municipal utilities). Notably, wholesale electric energy sales and transmission
services provided wholly within ERCOT are not considered to be interstate under
the Federal Power Act, and are therefore not subject to FERC jurisdiction. States
generally regulate retail sales of electric energy and distribution services, although
publicly-owned and member-owned entities (such as electric cooperatives and
municipal utilities) may be exempt from direct state regulatory oversight. In
Texas, the PUCT exercises jurisdiction over wholesale sales of energy and the
provision of transmission services wholly within the ERCOT footprint.

Historically, all three of the electric sector functions (generation,
transmission, and distribution) were provided by one vertically-integrated utility,
which was typically granted a monopoly franchise by states to serve retail
customers within a given geographic area. While wholesale sales or exchanges of
electric energy did occur between utilities, utilities historically planned their
systems, both generation and transmission, to serve their own native peak load
requirements.

Entities Providing Electric Services in the United States

The electric sector in the United States is made up of a variety
of entities, including investor-owned utilities, publicly-owned
utilities (including municipal utilities, public utility districts,
and irrigation districts), member-owned utilities (generally
rural electric cooperatives), Federal electric utilities, and
(cont’d)

® See generally U.S.-Canada Power System Outage Task Force, Final Report on the
August 14, 2003 Blackout in the United States and Canada: Causes and Recommendations at 5-
10 (April 2004) (2003 Blackout Report), available at http://www.ferc.gov/industries/electric/
indus-act/reliability/blackout.asp#skipnav (last visited Aug. 2, 2011).

®16 U.S.C. § 824 et seq.
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independent power producers. Investor-owned utilities
(10Us) are private entities that were historically vertically-
integrated, i.e., owning generation, transmission and
distribution assets. However, in states with restructured
electric markets, many 10Us were required or strongly
incentivized to divest or spin-off their generation assets, and
now own only transmission and distribution assets as part of
the utility company. Based on 2007 data from the United
States Energy Information Administration, IOUs serve about
71 percent of the retail customers in the country. Publicly-
owned electric utilities and electric cooperatives have
generally been exempted from state restructuring initiatives,
and have not been required to offer customer choice or to
divest generation assets. There are approximately 2,000
publicly-owned utilities in the United States (which own
about 9 percent of the installed generating capacity) and over
880 electric cooperatives (which own approximately 4
percent of the installed capacity).

Since the 1970s, a number of changes occurred to alter this traditional,
vertically-integrated model. In 1978, Congress created a class of non-utility
generators called qualifying facilities (QFs), and in 1992 created a class of
independent generators called Exempt Wholesale Generators. This legislation
opened the door not only for independent owners to develop generating plants in
multiple regions, but also for utilities to develop generating plants in regions
outside their service territory.’

FERC took a number of steps to further encourage the development of a
competitive wholesale market for generation, including by (1) authorizing
generation owners to sell wholesale power at market rates if they can demonstrate
that they lacked market power in the relevant market; and (2) requiring
transmitting utilities to provide open access transmission service for the delivery
of power to wholesale customers on terms and conditions comparable to the
transmission service the utilities provided themselves in serving their native load
customers.®

" Energy Policy Act of 1992, Pub. L. No. 102, 486.

® Promoting Wholesale Competition Through Open Access Non-Discriminatory
Transmission Services by Public Utilities; Recovery of Stranded Costs by Public Utilities and
Transmitting Utilities, Order No. 888, FERC Stats. & Regs. { 31,036 (1996), order on reh’g,
Order No. 888-A, FERC Stats. & Regs. 1 31,048, order on reh’g, Order No. 888-B, 81 FERC {
61,248 (1997), order on reh’g, Order No. 888-C, 82 FERC 1 61,046 (1998), aff’d in relevant part
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FERC also encouraged the formation of Independent System Operators
(150s)° and Regional Transmission Organizations (RTOs).”® 1SOs/RTOs serve a
number of functions critical to operation of the wholesale market within a given
region, including control and operation of the transmission grid, operation of real-
time and day-ahead markets, and transmission system planning.** Not all regions
in the United States have adopted an ISO/RTO structure, although they may rely
on other power pool structures. The map below shows the footprint of the nine
ISOs or RTOs currently operating in the US and Canada.

sub nom. Transmission Access Policy Study Group v. FERC, 225 F.3d 667 (D.C. Cir. 2000),
aff’d sub nom. New York v. FERC, 535 U.S. 1 (2002) (Order No. 888).

° 1S0s grew out of Order No. 888, issued in 1996, as a means of satisfying FERC’s
requirement that jurisdictional utilities provide non-discriminatory access to transmission
services. Order No. 888, FERC Stats. & Regs. 1 31,036 at 31,730; and Regional Transmission
Organizations, Order No. 2000, FERC Stats. & Regs. 1 31,089 (1999), order on reh’g, Order No.
2000-A, FERC Stats. & Regs. 1 31,092 (2000), aff’d sub nom. Pub. Util. Dist. No. 1 of
Snohomish County, Washington v. FERC, 272 F.3d 607 (D.C. Cir. 2001).

1910 1999, as part of Order No. 2000, FERC created and sought to encourage the
voluntary formation of Regional Transmission Organizations to oversee electric transmission and
ancillary services and transmission planning services across a broader territory. 1SOs and RTOs
perform similar functions, but RTOs are only recognized as such if they meet FERC’s minimum
characteristics and minimum functions as set out in Order No. 2000. In addition, 1ISOs tend to be
smaller in geographic size, or are not subject to FERC jurisdiction. See “The Value of
Independent Regional Grid Operators: A Report by the ISO/RTO Council,” available at
<http://www.isorto.org/atf/cf/%7B5B4E85C6-7EAC-40A0-8DC3-003829518EBD% 7D/
Value_of _Independent_Regional_Grid_Operators.pdf>. Order 2000: Regional Transmission
Organizations, Order No. 2000, FERC Stats. & Regs. 1 31,089 (1999), order on reh’g, Order No.
2000-A, FERC Stats. & Regs. 1 31,092 (2000), aff’d sub nom. Pub. Util. Dist. No. 1 of
Snohomish County, Washington v. FERC, 272 F.3d 607 (D.C. Cir. 2001).

1 See Order No. 888, FERC Stats. & Regs. 1 31,036 at 31,730 (1996).
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In markets where an ISO/RTO has been approved, the ISO/RTO is
generally responsible for dispatching generating units based on hourly energy
prices offered by the generation owner or other energy marketer. Initially, these
competitive wholesale markets were structured to reflect only energy products and
ancillary services,** with no compensation for the provision of capacity™ and no
corresponding obligation on the part of generators to offer into a specific market.*
Many of the markets have undergone modifications over time, including

12 Ancillary services support the reliable operation of the transmission system as it moves
electricity from generating sources to retail customers, and in RTO or ISO-based markets are
generally procured through a mechanism or market separate from the energy market. Ancillary
services typically include regulation, synchronized or spinning reserves, non-spinning reserves,
and black-start services. Among ERCOT’s various categories of ancillary services are responsive
reserve service (RRS) and non-spinning reserve service (NSRS). RRS are operating reserves
intended to help control the frequency of the system. NSRS are reserves intended to cover the
uncertainties in forecasting load and wind power output.

13 Capacity (or installed capacity) refers in this context to the maximum kW or MW of
output offered into a capacity market and required to be available except as otherwise provided
by the relevant market rules. Payments by load serving entities for capacity are made regardless
of whether energy is actually provided, as long as the relevant availability requirements are met.
Penalties are generally imposed if a supplier fails to meet the availability requirements or
otherwise provide energy when called upon.

1 After an offer is accepted in a given energy or ancillary services market, the generator
or its marketer has the obligation to deliver the energy or to cover the real-time cost of
replacement if the generator experiences a forced outage or derate. In addition, even in an
energy-only market, certain generators that are deemed essential for reliability (often referred to
as reliability must-run generators or RMRs), are paid an amount above the base energy payments
to ensure that the unit remains operational and available; these generators are subject to some
form of penalty if the unit is not available as provided for under the market rules or specific RMR
contract.
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implementation of day-ahead markets, virtual bidding,*® nodal pricing,*® and
separate capacity markets.

Energy-Only Markets versus Capacity Markets

In an energy-only market, load serving entities purchase
energy on an hourly basis (even if secured or scheduled on a
day-ahead or forward basis), and are generally also required
to cover minimum ancillary services requirements, including
voltage support, regulation, and spinning or non-spinning
reserves. These load-serving entities are not obligated to
secure capacity to cover their projected peak loads going
forward, and generators can only recover their capital costs
through payments for hourly energy and ancillary services.

In markets with capacity-based payments, load serving
entities are responsible for procuring capacity (including
adequate reserves) to cover their peak loads. In the
Northeast, capacity prices are set through forward capacity
markets, and while generators receive the benefit of a more
predictable revenue stream, they must also accept certain
obligations to ensure that their unit is available and offered
into the energy market when needed, or face penalties for
failure to do so.

Reliability Oversight by FERC, NERC and Regional Entities

In 1968, following the extensive 1965 blackout in the Eastern United States
and Canada, members of the electric utility industry formed a voluntary council
(NERC)*" to coordinate regional planning for the industry and develop operating

> A form of transaction where buyers and sellers place trades based on differences
between day-ahead prices and real-time prices. Virtual bidding is intended to improve market
efficiency as real-time and day-ahead prices converge.

18 Nodal pricing uses the locational marginal price (LMP, or the cost of supplying the
next megawatt of load) at each specific electric location or bus. In a completely unconstrained
system, the nodal price will be the same at each node on the system. When transmission
constraints occur, the nodal price will reflect the cost of dispatching generating units out of
economic merit order in order to serve load within the constrained area. Nodal pricing allows for
separate energy prices at each bus, while zonal pricing sets a locational price for much larger, pre-
established zones.

" The council was originally named the National Electric Reliability Council, but the
name was later changed to North American Electric Reliability Council to reflect Canadian
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guides and voluntary standards and practices to protect the reliability of the
interconnected system.™® While efforts were undertaken in the 1990s to require
adherence to NERC reliability policies and guidelines, mandatory reliability
standards were not adopted in the United States until Congress passed the Energy
Policy Act of 2005 (EPAct 2005). That act required FERC to certify an
independent Electric Reliability Organization (ERO) tasked with developing and
enforcing such mandatory reliability standards.*®

Pursuant to EPAct 2005, FERC certified NERC as the ERO on July 20,
2006.%° Under implementation procedures adopted by FERC, NERC is permitted
to delegate a portion of its responsibilities for enforcement and for regional
standards development to Regional Entities, which NERC in turn oversees.
NERC has provided such delegated authority to eight Regional Entities in the
United States and Canada, each of which has primary authority for enforcement in
the regions shown below.#

member participation, and changed again to North American Electric Reliability Corporation in
2007 to reflect its new role as the independent Electric Reliability Organization. See NERC
Company Overview: History, http://www.nerc.com/page.php?cid=1|7|11.

18 Responsibility for the voluntary standards and operating guidelines was originally
given to the North American Power Systems Interconnection Committee (NAPSIC, formed
earlier in the 1960s). NAPSIC later became part of NERC. Id.

19" See Energy Policy Act of 2005, Pub. L. No. 109-58. The renewed efforts to adopt
mandatory reliability standards that prompted this section of the Energy Policy Act came in
response to the Northeastern blackout of August 14, 2003, and to the recommendations made in a
report prepared by a joint US-Canada task force that reviewed the causes of the blackout. 2003
Blackout Report at 3 (adopting as its first recommendation: “Make reliability standards
mandatory and enforceable, with penalties for noncompliance.”)

20 N. Am. Elec. Reliability Corp. 116 FERC { 61,062 (2006).

?! The eight Regional Entities operating under delegated authority from NERC are
Florida Reliability Coordinating Council, Midwest Reliability Organization, Northeast Power
Coordinating Council, ReliabilityFirst Corporation, SERC Reliability Corporation, Southwest
Power Pool Regional Entity, Texas Reliability Entity, and Western Electric Coordinating
Council.
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Under Section 215 of the Federal Power Act, NERC must submit its
proposed Reliability Standards to FERC for approval before they may become
mandatory and enforceable. In order to approve a Reliability Standard, FERC
must find that it is just, reasonable, not unduly discriminatory or preferential, and
in the public interest, after giving due weight to the technical expertise of the
ERO.? In addition, while the ERO has the authority to propose a penalty for
violation of a Reliability Standard following notice and opportunity for a hearing,
that penalty may only take effect after it has been filed with FERC. FERC can
exercise the option to review, set aside, or modify the penalty, on its own motion
or on application by the entity subject to the proposed penalty.? FERC also has
the authority, on its own motion or on complaint, to order compliance with a
Reliability Standard or to impose a penalty for violation of a Reliability
Standard.**

In Order No. 693, FERC approved the first set of 83 Reliability Standards,
which became enforceable on June 18, 2007.2> NERC maintains a Compliance

2216 U.S.C. § 8240(d)(1) and (2).

8 |d. at § 8240(e)(1) and (2).

% 1d. at § 8240(e)(3).

% NERC and the Regional Entities may assess penalties for non-compliance with the
Reliability Standards. In order for such a penalty to take effect, NERC must file a notice of
penalty with FERC. Each penalty determination is subject to FERC review. In the absence of an

application for review or action by FERC, each penalty filed by NERC is affirmed by operation
of law after 30 days.
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Registry that identifies all entities subject to compliance with the approved
Reliability Standards. Users, owners and operators of the bulk power system are
required to register with NERC under the appropriate functional categories, and
each Reliability Standard designates each category of entity to which it applies.
Currently, there are over 1900 registered entities subject to the Reliability
Standards (a number of entities are counted more than once as they are registered
under more than one category). The categories of registered entities are set out in
the appendix entitled “Categories of NERC Registered Entities.”

Registered entities are required to report the occurrence of defined bulk
power system disturbances and unusual occurrences to the appropriate Regional
Entity and to NERC. The Regional Entity and/or NERC in turn undertakes
various levels of analysis to determine the causes of the events, assure tracking of
corrective actions to prevent recurrence, gather information needed to assess
compliance, and provide lessons learned to the industry. The event analysis
process also provides input for training and education, reliability trend analysis
efforts and Reliability Standards development, all of which support continued
reliability improvement. Under NERC’s field trial of its event analysis program,
the February 2 and February 3 event was classified as a category 4 event due to the
overall significance and impact of the event (loss of over 5,000 MW but less than
10,000 MW of load or generation). Based on the scope of the needed analysis,
and the fact that it impacted multiple regions, NERC determined that the event
review should be coordinated at the NERC level.

Southwest Electricity Markets, Pools and Reserve Sharing Groups

The Southwest contains two ISO/RTOs (ERCOT and SPP), and a number
of vertically integrated utilities that are located within the WECC region. These
are described below.

ERCOT

The Electric Reliability Council of Texas (ERCOT) is an ISO that covers
approximately seventy-five percent of the landmass within Texas, excluding the El
Paso area, part of the northern panhandle, and part of the region east of Houston.
ERCOT manages access to the transmission system within its footprint and
operates the Texas energy and ancillary services markets (it does not have a
capacity market).
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ERCOT schedules power over 40,500 miles of transmission lines and is
responsible for the dispatch of more than 550 generating units.? It was founded in
1970 as one of the NERC regional reliability coordination councils, and is
currently the registered balancing authority for 85 percent of the electric load in
Texas.?” When it became an 1SO in 1996 it undertook a number of new
responsibilities, including operation of the wholesale competitive electricity
market. When Texas restructured its electric industry in 2002, implementing
customer choice for most retail customers and requiring divestiture of generation
by 10Us, ERCOT also undertook administration of customer switching for those
retail customers in Texas that can choose their electric service provider.

ERCOT is a summer-peaking region, and experienced its highest peak
demand to date (68,294 MW) on August 3, 2011. Generation in ERCOT is fairly
diverse in terms of fuel sources. Natural gas represented the highest percentage of
installed capacity in 2009 (at 59 percent), but coal and nuclear power combined to
provide over 50 percent of the energy produced for that year. %

ERCOT operates as a functionally separate interconnection, although it has
five asynchronous ties with other interconnections.? Three of the ties allow

% For ERCOT background, see generally ERCOT 2009 Annual Report, available at
http://www.ercot.com/content/news/presentations/2010/2009%20ERCOT%20Annual%20Report.
pdf.

2 ERCOT is also registered in NERC’s Compliance Registry as an interchange authority,
planning authority, reliability coordinator, resource planner, and transmission service provider.
In addition, it also partners with other transmission operators in Texas and in that capacity is
listed as a “coordinated functional registration.”
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exchanges with Mexico (through the Comision Federal de Electricidad, or CFE):
the Laredo Variable Frequency Tie, the South Tie (also called Eagle Pass), and the
Railroad Tie, the latter located near McAllen, Texas. Two of the ties allow
exchanges with the Eastern Interconnection through SPP: the North Tie, located
near Oklaunion, Texas, and the East Tie, located near Mt. Pleasant, Texas. The
maximum amount of energy that can be imported on all the ties is 1090 MW
(approximately 2.3 percent of ERCOT’s 2010/2011 forecasted winter peak), with
most of that attributable to the ties to the Eastern Interconnection.*

ERCOT originally employed a zonal market design, under which the region
was divided into pricing zones and all generators within a zone received the same
price for the power they provided. It shifted to a nodal market design in December
2010, under which prices are assessed at points (nodes) where electricity enters or
leaves the grid. The settlement price at each node is referred to as the locational
marginal price (LMP). A nodal market design allows for more precise price
signals and greater dispatch efficiencies than a zonal market design, and permits
direct assignment of congestion costs through the more granular locational
marginal prices.

Under its previous zonal market, ERCOT had no day-ahead energy market
(although ancillary services were procured on a day-ahead basis to ensure
sufficient capacity would be available). Under its current nodal market, ERCOT
has a day-ahead energy market, which is co-optimized with ancillary services.

ERCOT has an energy-only market, as opposed to both an energy market
and a capacity market. Capacity markets are used to address resource adequacy
concerns; typically, a planning reserve margin is established to maintain reliability
goals, and the ISO/RTO imposes capacity obligations on load-serving entities that
are met through bilateral contracting or a centralized capacity market. In contrast,
an energy-only market relies on energy price signals to spur investment in new
generation. Thus, by design, ERCOT’s energy-only market would be expected to

% ERCOT reported the following percentage fuel mix of installed capacity in 2009, in
declining order: (1) natural gas, 59 percent; (2) coal, 22 percent; (3) wind, 11 percent; (4) nuclear,
6 percent; and (5) hydroelectric and biomass, 2 percent. ERCOT reported the following
percentages for energy produced for 2009: (1) natural gas, 42 percent; (2) coal, 37 percent; (3)
nuclear, 14 percent (4) wind, 6 percent; and (5) hydroelectric and biomass, 1 percent. ERCOT
2009 Annual Report at 2.

2 Four are DC interties and one is a variable frequency transformer (VFT) inter-tie.
%0 The maximum MW that can be imported on each of the ties (actual limits may vary

based on real-time conditions) is as follows: North, 210 MW; East, 600 MW, South/Eagle
Pass, 30 MW; Railroad, 150 MW:; and Laredo, 100 MW.
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result in higher prices during times of scarcity and produce more volatile prices in
general than do dual energy and capacity markets. These price signals are
intended to encourage investment in energy resources, such as new generation
plants, demand response, and energy efficiency, to meet growing demand.

NERC’s regional assessment summary for TRE, which includes the
ERCOT control area, for the winter of 2010/2011 is presented in the following
chart.*"

WECC Region and Southwest Reserve Sharing Group

WECC is the largest geographically of the eight NERC Regional Entities,
with responsibility for coordinating and promoting system reliability throughout
the Western Interconnection. WECC’s service territory covers Alberta and British
Columbia, the northern part of Baja California in Mexico, and all the states in
between, constituting an area of about 1.8 million square miles.

WECC’s bulk power system generally transfers energy over long
transmission lines from remotely located generators to load centers. The lack of
redundant transmission facilities demands a high level of operational scrutiny in
order to maintain correct voltages and power flows on the many stability limited
transmission paths that exist in the Western Interconnection.

81 NERC 2010/2011 Winter Reliability Assessment, available at http://www.nerc.com/
files/2010_Winter_Assessment_Final_Posted.pdf.
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WECC has registered 34 balancing authorities;** 52 transmission operators,
and 3 reserve sharing groups. The California Independent System Operator
(CAISOQ) is the only balancing authority in the Western Interconnection that
operates as an 1SO or RTO.

NERC’s regional assessment summary for WECC for the winter of
2010/2011 is presented in the following chart.*®

Two of the entities that experienced rolling blackouts during the February
event, SRP and EPE, are located in the WECC region. SRP, one of Arizona’s
largest utilities, is vertically integrated and a subdivision of the State of Arizona.
Serving over 933,500 retail customers, SRP’s eleven main generating stations,
combined with numerous smaller facilities, have a peak retail load of over 6400
MW, and serve a 2,900 square mile area. SRP is registered with NERC for all
bulk power system functions except interchange authority, reliability coordinator,
and reserve sharing group.

%2 NERC defines “balancing authority” as the responsible entity that integrates resource
plans ahead of time, maintains load-interchange-generation balance within the BA area, and
supports interconnection frequency in real-time.

% NERC 2010/2011 Winter Reliability Assessment.
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EPE is a vertically integrated electric utility providing generation,
transmission, and distribution service in west Texas and southern New Mexico.
EPE serves approximately 372,000 customers over a 10,000 square mile service
territory via five major generating stations, including three stations local to El
Paso, Texas. It has a native peak load of 1616 MW. Like SRP, EPE is registered
with NERC for all bulk power system functions except interchange authority,
reliability coordinator, and reserve sharing group.

Both SRP and EPE participate in the Southwest Reserve Sharing Group
(SRSG), which provides for the sharing of contingency reserves among its
participants pursuant to a Participation Agreement. SRSG was formed in 1998 as
the successor to an earlier pool, and has participants in Arizona, New Mexico,
southern Nevada, part of southern California and El Paso, Texas. SRSG is a
NERC Registered Entity, and administers certain requirements related to
disturbance control and emergency operations standards. Its participants are
obligated to carry reserves in accordance with a contractual formula, and to
provide power within a certain time frame to other participants experiencing a
disturbance on their systems.

Southwest Power Pool

SPP is both an RTO and a NERC Regional Entity responsible for the
enforcement of Reliability Standards within its region. SPP had its origins in
1941, when eleven regional power companies formed the pool in order to ensure
sufficient electric service to aluminum plants needed for the war effort. The pool
remained intact after the war and was a founding member of NERC in 1968. SPP
implemented operating reserve sharing arrangements among its members in 1991,
and became a FERC-approved RTO in 2004.

SPP covers a 370,000 mile area that includes all or portions of nine states:
Nebraska, Kansas, Oklahoma, Missouri, Arkansas, Louisiana, Texas, New
Mexico, and Mississippi.** SPP operates 48,930 miles of transmission lines, and
has a coincident peak demand within its reliability coordinator® footprint of
approximately 55,000 MW.

% SPP actually has five “footprints,” with differing membership and oversight functions,
as (1) a NERC Regional Entity; (2) a reserve sharing group; (3) a reliability coordinator area (29
balancing authorities and transmission owners, including certain balancing authorities in SERC
and the Midwest Reliability Organization); (4) an RTO (with 15 balancing authorities); and (5) an
energy imbalance services (EIS) market region (with 15 balancing authorities). See
http://www.spp.org/section.asp?pagelD=28 (last visited Aug. 2, 2011).

¥ NERC defines “reliability coordinator” as the entity that is the highest level of
authority responsible for the reliable operation of the bulk power system, has the wide area view
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At present, SPP’s market operations are relatively limited, currently
allowing participants to buy and sell energy in real time and to settle out any
energy scheduling imbalances based on the real-time market price. SPP does not
currently operate a separate market for reserves but is working to implement a new
integratggl marketplace that includes a day-ahead energy and operating reserves
market.

NERC'’s regional assessment summary for SPP for the winter of 2010/2011
is presented in the following chart.*’

of the bulk power system, and has the operating tools, processes and procedures, including the
authority to prevent or mitigate emergency operating situations in both next-day analysis and
real-time operations. The RC has the purview that is broad enough to enable the calculation of
interconnection reliability operating limits, which may be based on the operating parameters of
transmission systems beyond any Transmission Operator’s vision.

% Unlike California, Texas, and the Northeast, most of the states SPP covers have not
undertaken a broad restructuring of the electric industry through retail access and/or mandatory
unbundling of generation from transmission and distribution. Accordingly, most utilities
operating within SPP’s footprint still supply a large portion of their customers’ electricity needs
through their own generation and do not need to access the market to do so.

%" NERC 2010/2011 Winter Reliability Assessment.

-29 -



FERC/NERC Staff Report on the 2011 Southwest Cold Weather Event

B. The Natural Gas Industry

This subsection provides an overview of the manner in which natural gas is
produced and delivered, the jurisdictional structures applicable to the industry, and
the various producers and pipelines located in the Southwest. A detailed
description of the geology and physics of natural gas production and delivery can
be found in the appendix entitled “Natural Gas: Production and Distribution.”

Overview of Natural Gas Production and Delivery

Natural gas is a fossil fuel, formed through the decomposition of organic
matter found in underground geological formations. It is a significant source of
energy representing 25 percent of the United States energy consumption. In 2010,
approximately 22 percent of gas consumption was used for residential heating and
cooking, 14 percent for commercial use, 30 percent for industrial processes, 34
percent for electric generation, and less than one percent for transportation.*®

The delivery framework for natural gas includes production, separation of
fluids at or near producing wells, natural gas liquids (NGL) processing, pipeline
transmission, storage, and finally distribution by an LDC. The following chart is a
simplified schematic of this framework.

% EIA, Natural Gas Consumption by End Use, http://www.eia. gov/dnav/ng/ng_
cons_sum_dcu_nus_a.htm (last visited Aug.27, 2011).
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Natural gas is often produced in locations distant from demand centers.
The Energy Information Agency estimates that in 2009 there were 493,100 gas
wells in the United States. The majority of these wells were located in the Gulf
Coast, Southwest and the Appalachian Basin. The five states with the largest
number of wells that year were Texas, 93,507; Pennsylvania, 57,356, West
Virginia, 50,602; New Mexico, 44,784, and Oklahoma, 43,600.*° The following
chart shows production basins and the concentration of reported natural gas
production.®

% EIA, Natural Gas, Number of Producing Wells, http://www.eia.doe.gov/dnav/
ng/ng_prod_wells_s1 a.htm (last visited Aug.2, 2011).

0 EIA, Gas Production in Conventional Fields,
http://www.eia.gov/oil_gas/rpd/conventional_gas.pdf (last visited Aug. 2, 2011).
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Major oil companies and large independent companies account for a
substantial portion of the gas production in the United States. In the first half of
2009, the five largest producers and their daily production were as follows: BP,
Inc, 2.33 Bcf per day; Anadarko Petroleum Corporation, 2.33 Bcf per day; XTO
Energy, Inc., 2.29 Bcf per day (acquired by ExxonMobil in 2010); Chesapeake
Energy Corporation, 2.21 Bcf per day; and Devon Energy Corporation, 2.13 Bcf
per day. These producers together accounted for approximately 20 percent of
United States production.*!

In the Southwest, production takes place at the many thousands of
wellheads located throughout the basins. The wellhead consists of equipment on
top of the well that is used to manage flows of oil and gas, often produced
together, arising from the underground formations. The high pressure gas in
formations is lighter than air and will often rise on its own through the wellhead to
surface pipes. In other gas wells, as well as oil wells with associated natural gas,
flow requires lifting equipment. Typical lifting equipment consists of the “horse
head” or conventional beam pump. The pumps are recognizable by the distinctive
shape of the cable feeding fixture, which resembles a horse's head.* They are

*! Reuters, http://www.reuters.com/article/2009/12/14/xto-exxon-natgas-producers-
idUSN1420089920091214; and EIA, http://www.eia.gov/dnav/ng/ng_prod_sum_a_
EPGO_FPD_mmcf_a.htm. “Bcf” refers to a billion cubic feet.

“\Well Completion, NATURALGAS.ORG, http://www.naturalgas.org/naturalgas/
well_completion.asp (last visited Aug. 2, 2011).
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often called “pumpjacks” and are seen throughout west Texas and southeastern
New Mexico. The following two photographs are of a wellhead and a pumpjack.

Wells and lift equipment are monitored on a daily basis and maintained by
oil and gas company employees, who are often referred to as “pumpers” or
“gaugers.” Their responsibilities include reporting malfunctions and spills, and
ensuring that field processing equipment is operational and that production is
correctly measured. Onshore gaugers may drive many miles per day to monitor
dozens of wells.

Processing Natural Gas

The natural gas used by consumers consists almost entirely of methane.
However, produced gas often contains other hydrocarbons such as
ethane, propane, butane, pentanes and liquids such as condensates. It
may also include water vapor, hydrogen sulfide (H.S), carbon dioxide,
helium, nitrogen, and other compounds. Some field processing occurs
near production wells to remove the water and condensates, but
complete processing usually occurs at a gas processing plant. Natural
gas processing plants remove other hydrocarbons to produce what is
known as “pipeline quality” dry natural gas that meets the heating
content and other restrictions necessary for the safe operation of
pipeline and distribution company facilities. The removed hydrocarbon
NGLs are sold separately.

Natural gas is transported to processing plants* typically through small-
diameter and low-pressure gathering pipelines. There were an estimated 20,552

** More than 500 processing plants operated in the United States in 2004 with 166, or
over 31 percent, in the state of Texas. EIA, Natural Gas Processing: The Crucial Link Between
Natural Gas Production and Its Transportation to Market, (Jan. 2006), http://dnr.louisiana.gov/
assets/docs/oilgas/productiondata/ngprocess_20060131.pdf.
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miles of gathering system pipelines in the United States in 2009.**

After gathering and processing, interstate and intrastate transmission
pipelines transport gas to LDCs (as well as to directly attached users such as
power plants). Within the United States, the pipeline network delivers gas to 65
million residential, commercial, industrial, and power generation customers. It
includes at least 210 gas pipeline systems with a total of more than 300,000 miles
of transmission pipelines.* The pipeline system also includes more than 1,400
compressor stations, 11,000 delivery points, 5,000 receipt points, and 1,400
interconnection points.*®

Pipeline companies monitor and control gas flow with computerized
supervisory control and data acquisition (SCADA) systems, which provide
operating status, volume, pressure, and temperature information. In addition to
real-time monitoring, the SCADA system may enable a pipeline to start and stop
some facilities remotely.*’

The following map shows the breadth and integrated nature of the natural
gas transmission grid.*®

* U.S. Dep’t of Transp. Pipeline & Hazardous Materials Safety Admin., Natural Gas
Transmission, Gas Distribution, and Hazardous Liquid Pipeline Annual Mileage, (Jun. 30, 2011),
http://www.phmsa.dot.gov/portal/site/PHMSA/menuitem.ebdc7a8a7e39f2e55¢f2031050248a0c/?
vgnextoid=036b52edc3c3e110VgnVVCM1000001ech7898RCRD&vgnextchannel=3430fb649a2d
c110VgnVCM1000009ed07898RCRD &vgnextfmt=print.

> Am. Gas Assn., About Natural Gas, http://www.aga.org/Kc/aboutnaturalgas/Pages/
default.aspx (last visited Aug. 2, 2011). These pipelines are high pressure systems and operate at
500 to 1,800 psi. The lines are usually 20 inches to 42 inches in diameter.
http://www.naturalgas.org/naturalgas/transport.asp.

“ EIA, About U.S. Natural Gas Pipelines-Transporting Natural Gas (June 2007),
http://www.eia.gov/pub/oil_gas/natural_gas/analysis_publications/ngpipeline/fullversion.pdf
(EIA: About U.S. Natural Gas Pipelines).

“" INGAA, Supervisory and Data Acquisition (SCADA), http://www.ingaa.org/cms/
33/1339/109/134.aspx (last visited Aug. 2, 2011).

“¢ EIA: About U.S. Natural Gas Pipelines.
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To meet higher gas demand at various times of the year, gas is stored
underground in depleted oil and gas reservoirs, aquifers or caverns formed in salt
beds.* Storage facilities may be interstate and regulated by FERC, or intrastate
and non-jurisdictional. There are over 390 underground storage facilities in the
United States,> of which approximately 205 are under FERC jurisdiction.*
Depleted oil and gas reservoirs account for 87 percent of the total FERC
jurisdictional storage capacity, with salt caverns (3 percent) and aquifers (10
percent) accounting for the rest.** A detailed discussion of the types of storage
facilities and their characteristics is included in the appendix entitled “Natural Gas
Storage.”

“ EIA, Natural Gas Explained: Delivery and Storage of Natural Gas,
http://www.eia.doe.gov/energyexplained/index.cfm?page=natural_gas_delivery (last updated
June 8, 2011).

0 E|A, The Basics of Underground Storage, http://www.eia.gov/pub/oil_gas/natural_gas/
analysis_publications/storagebasics/storagebasics.html (last updated Aug. 2004).

*! http:/iwww.ferc.gov/EventCalendar/Files/20060615103625-A-3-TALKING-PTS.pdf.

52 http://www.ferc.gov/industries/gas/indus-act/storage/fields.asp.
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Gas Storage Facilities

e Depleted reservoirs consist of porous and permeable underground
formations (average of 1,000 to 5,000 feet deep). The gas is divided into
two categories, working or top gas, which can be withdrawn, and cushion
or base gas, needed as permanent inventory to maintain adequate reservoir
pressure and deliverability rates. Gas is generally withdrawn in the winter
heating season and injected during the summer, although the demand for
gas in summer months is increasing due to an increase in gas-fired
generating plants. This type of storage facility can be used for both system
supply and peak day demand.

e Agquifer storage fields are bounded partly or completely by water-bearing
rocks. They have a high cushion gas requirement, generally between 50 to
80 percent. They also have high deliverability rates and, similar to depleted
reservoirs, gas is generally withdrawn in the winter season and injected in
the summer season.

e Salt cavern facilities use solution mining to recover minerals in
underground salt deposits (salt domes or salt formations). Salt caverns
usually operate with only about 20 to 30 percent cushion gas. Working gas
can be recycled multiple times per year. Salt cavern storage has high
deliverability and injection capabilities and is used for short peak day
deliveries. Salt caverns are more expensive to construct due to the
increased capital cost associated with leaching and mining the salt.
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The following figure shows the location of United States storage
facilities.”

Natural Gas Regulation

Natural gas production is not comprehensively regulated, and no
government agency monitors daily production activity. However, some aspects of
production are subject to regulation; gas-producing states monitor well drilling and
permitting, and in Texas, for instance, the TRC has jurisdiction over oil and gas
wells located in the state and over persons owning or engaged in drilling oil and
gas wells located in the state.>* Congress deregulated the price on natural gas at
the wellhead.®™ FERC does not regulate natural gas producers, but does provide

> EIA, The Basics of Underground Storage, http://www.eia.gov/pub/oil_gas/natural_gas/
analysis_publications/storagebasics/storagebasics.html.

> Among the matters covered by the TRC are space and density of drilling; prevention of
waste; approval of water flood permits; location exceptions; intrastate pipelines; environmental
and safety aspects of production, including well plugging; regulation of the injection of carbon
dioxide into reservoirs; and maintenance of well records including logs, maps and production
reporting. Jack M. Wilhelm, Texas Land Institute, What Every Landman Should Know about
the Railroad Commission of Texas (2005), available at http://blumtexas.tripod.com/
sitebuildercontent/sitebuilderfiles/wilhelm.pdf.

*® Natural Gas Wellhead Decontrol Act, Pub L. No. 101-60, 103 Stat. 157 (1989).
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that producers have not unduly preferential or discriminatory access to
transportation on jurisdictional pipelines, and that no undue treatment bias is
exercised with respect to transportation services and gas quality standards. Retail
natural gas sales to consumers are regulated by state public utility commissions,
not by FERC.

FERC’s jurisdiction over the transportation of natural gas,*® which also
includes the provision of natural gas storage services, begins when the gas is
delivered to an interstate pipeline and continues until the gas is delivered to the
wholesale purchaser, absent some intervening transaction which renders the
activity exempt from federal jurisdiction under the Natural Gas Act (NGA) or the
Natural Gas Policy Act of 1978 (NGPA). While generally the activities of
intrastate pipelines and LDCs are exempt from FERC jurisdiction, when those
entities engage in the transportation of natural gas in interstate commerce or the
wholesale sales for resale of natural gas, their activities are subject to FERC
jurisdiction.

FERC’s responsibilities include:

e [ssuance of certificates of public convenience and necessity to construct
and operate interstate pipeline and storage facilities, and oversight of the
construction and operation of pipeline facilities at United States points of
entry for the import or export of natural gas.

e Regulation of transportation and sales for resale in interstate commerce that
are not first sales.

e Regulation of the transportation of natural gas as authorized by the NGPA
and the OCSLA (Outer Continental Shelf Lands Act).

e Regulation of liquefied natural gas facility siting.

e Regulation of the abandonment of jurisdictional facilities and services.

e Establishment of rates and terms and conditions for jurisdictional services.

Pipelines publish FERC-approved tariffs that pertain to services, terms of
conditions and rates for gas transportation. The North American Energy Standards
Board (NAESB) provides business standards for the pipelines in areas such as the
scheduling of pipeline transportation.

% FERC also has NGA jurisdiction over sales for resale of natural gas that are not
deemed first sales. A first sale does not include the sale by an interstate pipeline, intrastate
pipeline, or LDC, or affiliate thereof, unless such sale is attributable to volumes of their own
production.
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Most interstate pipelines no longer offer sales services. The two broad
categories of transportation service on an interstate pipeline are firm and
interruptible transportation, subject to specified exceptions such as force majeure
clauses. (The pipeline companies sell transportation, not the gas itself, which
almost always is purchased separately from the producer by the shipper.) Firm
transportation is characterized by a reservation of capacity. Shippers customarily
pay a charge for the reservation of guaranteed capacity rights on the pipeline and a
separate usage charge; pipeline firm rates thus include cost recovery of pipeline
facilities in addition to recovery of variable transportation costs such as fuel.
Interruptible service rates are usage charges that are derived from the firm service
rates. There is no reservation of capacity under interruptible service, and capacity
is provided to a shipper only to the extent it is available.*’

Prior to the deregulation of wellhead gas prices and open access
transportation established under Commission Order No. 436 in 1985 and Order
No. 636 in 1992, producers typically sold gas to both intrastate and interstate
pipelines; these entities in turn sold the gas to LDCs that delivered the gas to end
users. With the issuance in 1992 of Order No. 636, the Commission required
interstate pipelines to unbundle their services to separate the transportation of gas
from the sale of gas. Thus, today most interstate pipelines do not engage in the
buying and selling of natural gas except for operational purposes.

Order No. 636 further required interstate pipelines to set up informational
postings to show available pipeline capacity and to ensure that all participants
have access to available capacity. Additionally, holders of the firm capacity can,
through capacity release, resell those rights on a temporary or permanent basis.

Natural Gas Marketing

Natural gas marketing mushroomed after the opening of access to pipeline
capacity. Producers and marketers, in conjunction with the deregulation of
wellhead gas, were granted blanket authorization to make sales at market rates.
Marketers may now be affiliates of producers, pipeline companies, or local
utilities, or be separate business entities unaffiliated with any other industry
players. Marketers may also be associated with financial institutions. Marketing
natural gas typically includes ensuring secure supplies and arranging for pipeline

> Pipeline Knowledge and Development, The Interstate Natural Gas Transmission
System: Scale, Physical Complexity and Business Model (August 2010), available at
www.ingaa.org/File.aspx?id=10751.
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transportation, storage and accounting. Marketers also trade financial instruments
to hedge commodity price risk and to speculate.”®

For illustrative purposes, the following map depicts the February 2011 price for
some regional gas trading hubs.*® Waha and El Paso San Juan, shown on the map,
are trading prices respectively applicable to the San Juan and Permian Basins.
These two basins are important Southwest supply areas and figured prominently in
the weather event of February 1-5.

LDCs often make the final sale and transfer of gas to retail consumers.
Unlike the interstate pipeline companies, many LDCs provide bundled sales and
delivery services, although some may provide delivery services only. Many
commercial and industrial customers contract for their own supply and purchase
only transportation service from the LDC. There are more than 1,200 LDCs in the
United States. LDCs can be stand-alone gas utilities, combination electric-gas
utilities, or parts of integrated energy companies. The largest LDC is Southern
California Gas Company (SoCalGas) with more than 20 million customers,
followed by Pacific Gas and Electric Company and Atmos Energy Corporation.

%% Natural Gas Distribution, NATURALGAS.ORG., http://www.naturalgas.org/
naturalgas/marketing.asp (last visited Aug. 2, 2011).

% PLATTS INSIDE FERC’s GAS MARKET REPORT (Feb. 2011). Reprinted with permission
of Platts.
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Natural gas distribution companies typically deliver smaller volumes
through smaller diameter pipes and at lower pressures than pipeline companies
with systems that end at an individual household or place of business. Compressor
stations are generally smaller than those found on the larger pipeline systems.
Natural gas traveling through distribution pipelines will often be at a pressure as
low as 3 psi to 0.25 psi at the customer’s meter.®

Natural Gas Production in the Southwest

Texas and New Mexico are both prolific producers of natural gas, while
Arizona has negligible production. In January 2011, Texas produced 31 percent of
total United States production and New Mexico produced 6.2 percent.®*

Texas and New Mexico contain a number of natural gas basins. The most
significant of these with respect to the outages and curtailments experienced
during the February cold weather event are the Permian, San Juan, and Fort Worth
Basins.®® Together, these three basins are responsible for almost 18 percent of
total United States natural gas production.

The San Juan Basin straddles the Colorado and New Mexico border in the
Four Corners region, and is a leading coal bed methane producing area. The basin
is approximately 270 miles wide and covers over 4,000,000 acres.®® Production is
approximately 2.99 Bcf per day. The Permian Basin is located in West Texas and
Southeastern New Mexico. It underlies an area approximately 250 miles wide and
300 miles long,* and produces on average 2.52 Bcf per day. The Fort Worth
Basin contains the Barnett Shale Formation, with one of the largest producible

% Natural Gas Distribution, NATURALGAS.ORG, http://www.naturalgas.org/naturalgas/
distribution.asp (last visited Aug. 2, 2011).

® In 2009, U.S. dry gas production was 20,580 billion cubic feet (Bcf) or 56.4 Bcf per
day. Texas produced 17.5 Bcf per day on and off shore, and New Mexico produced 3.5 Bcf per
day. EIA, Natural Gas Withdrawals and Production, http://www.eia.gov/dnav/ng/ng_prod_
sum_a EPGO_VGM_mmcf_m.htm (last visited Aug. 15, 2011).

62 Other onshore basins in the region include East Texas, the Gulf Coast and South Texas.

% |a Plata Cnty. Energy Council, Gas Facts: San Juan Basin Map, http://www.
energycouncil.org/gasfacts/sjbmap.htm (last visited Aug. 2, 2011).

® Charles D. Vertrees, Handbook of Texas Online: The Permian Basin, TEX. STATE

HISTORICAL ASSN., http://www.tshaonline.org/handbook/online/articles/ryp02\ (last visited Aug.
2,2011).
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reserves of any natural gas field in the United States.®® The basin produces 4.83
Bcf per day.®

Gas processing companies in the San Juan, Permian and Fort Worth Basins
include DCP Midstream Partners, L.P., Enterprise Products Partners L.P.,
Williams Partners, L.P., Southern Union Gas Services, and Frontier Energy,
L.L.C.

Natural Gas Pipelines in the Southwest

Intrastate gas pipelines in Texas comprise 45,000 miles out of the 58,600
total miles of gas pipeline in the state. This intrastate network delivers much of
the region’s natural gas, including deliveries to many large refining and
petrochemical facilities, numerous electric generating facilities, and pipeline
interconnects.®” The largest intrastate pipelines in Texas are Enterprise Texas
Pipeline LLC (8,750 miles) and the Energy Transfer Partners L.P. (8,800 miles).
Other large systems include Atmos Pipeline — Texas (6,162 miles) and the Kinder
Morgan Pipeline’s Texas Intrastate Natural Gas Group (5,900 miles). Together
these pipelines provide for transmission from west Texas supply and market hubs
such as Waha, and for gas production in south Texas to the Houston Ship Channel,
Katy Hub, the Dallas-Forth Worth area and other markets. Intrastate pipelines
have expanded significantly due to increased demand for capacity to transport
natural gas from the Barnett Shale Formation in the Fort Worth Basin south to the
Katy area or out of the state. The following map shows the Texas intrastate
pipeline grid.®®

® The Perryman Group, Bounty from Below: The Impact of Developing Natural Gas
Resources Associated with the Barnett Shale on Business Activity in Fort Worth and the
Surrounding 14-County Area, at 5 (May 2007), available at http://www.barnettshaleexpo.com/
docs/Barnett_Shale_Impact_Study.pdf. The Barnett Shale is one of the most significant onshore
natural gas fields in North America, with thousands of wells producing hundreds of billions of
cubic feet of natural gas each year. Production has risen sharply over the past several years as a
result of improvements in recovery techniques.

% Staff’s analysis based on supporting data, display reports and data warehouse on file
with Bentek Energy LLC (unpublished); See also Market Alert: Deep Freeze Disrupts U.S. Gas,
Power, Processing, Bentek Energy LLC, Feb. 8, 2011, at 2-6; additional materials were also
obtained from natural gas pipelines.

" EIA, Natural Gas Pipelines in the Southwest Region, http://www.eia.doe.gov/pub/oil _
gas/natural_gas/analysis_publications/ngpipeline/southwest.html (last visited Aug. 2, 2011).

% EIA, About U.S. Natural Gas Pipelines - Transporting Natural Gas: Intrastate Natural

Gas Pipeline Segment, http://www.eia.doe.gov/pub/oil_gas/natural_gas/analysis_publications/
ngpipeline/intrastate.html (last visited Aug. 2, 2011).
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New Mexico and Arizona are supplied largely by two interstate
transmission pipelines, Transwestern Pipeline Company, LLC (Transwestern) and
El Paso Natural Gas Company (El Paso). These pipelines transport natural gas
primarily from the San Juan and Permian Basins to the western regions of the
United States. (The many other interstate pipelines that operate in Texas tend to
transport gas to the Midwest and Northeast.)

A brief description of these two interstate pipeline systems follows.

El Paso owns a transmission delivery system consisting of approximately
10,200 miles of pipeline. It is a complex, highly networked pipeline system with
many laterals and interconnections, operating at a variety of flows and pressures.
It includes 62 compressor stations and more than 700 meter sites where gas is
delivered. It has 53 delivery meters to New Mexico Gas Company (NMGC), 216
meters to Southwest Gas Corporation (Southwest Gas), and 28 meters to Texas
Gas Service. The system also includes the Washington Ranch Storage Field, one
of the two storage facilities in the area between west Texas and the Arizona-
California border.
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Transwestern has approximately 2,700 miles of pipeline and 26
compressor stations. Its mainline capacity flowing west is 1,225 MMcf/day, and
its San Juan Lateral capacity is 1,610 MMcf/day."

Transwestern has at least ten delivery points with NMGC.” In terms of
flow volumes, the most significant of these during the February cold weather
event was the NMG Rio Puerco, as shown in the following map.

69 Throughout the report, MMcf refers to a million cubic feet, and Mcf to a thousand
cubic feet.

" http://www.energytransfer.com/ops_interstate.aspx, and materials provided by
Transwestern Pipeline Company, LLC to the task force.
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These two pipeline companies, Transwestern and El Paso, are the interstate
providers to those LDCs that experienced customer curtailments or outages in
February 2011. Those LDCs are:

e New Mexico Gas Company, headquartered in Albuquerque. It
provides gas service to more than 500,000 customers and maintains
approximately 12,000 miles of natural gas pipelines.”

e Southwest Gas Corporation, providing gas service to more than 1.8
million residential, commercial and industrial customers in Arizona,
Nevada and portions of California.”

e Texas Gas Service, the third largest natural gas distribution company
in Texas. It provides gas to more than 603,000 customers in Austin,
El Paso, and Rio Grande Valley areas as well as Galveston, Port

™ New Mexico Gas Company, About Us, http://www.nmgco.com/about_us.aspx (last
visited Aug. 2, 2011).

"2 Southwest Gas Corporation, Profile of Southwest Gas, http://www.swgas.com/about/
aboutus/index.php (last visited Aug. 2, 2011).
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Arthur, Weatherford and several communities in the Permian Basin
and the Texas panhandle.

e Zia Natural Gas Company, which provides gas service to over
35,000 customers in five New Mexico counties, serving primarily
residential and small commercial users. In Lincoln County, where
the city of Ruidoso experienced gas outages during the February
event, Zia obtains gas from a direct interconnection to the El Paso
Natural Gas pipeline.

Natural Gas Storage Facilities in the Southwest

There are two major natural gas storage facilities in the Southwest:

e Washington Ranch Storage Field, part of the EIl Paso system, is located in
Eddy County, New Mexico, approximately nine miles southwest of Whites
City. This facility has a working storage capacity of slightly more than
47.6 bcf and a maximum daily withdrawal capacity of 250,000 Mcf.

e Chevron Keystone Storage Facility, owned by Chevron Corporation, is
located in Winkler County, in west Texas near Midland. This is a salt
cavern facility with 6.38 Bcf of working gas. Its maximum daily injection
capability is 200,000 Mcf and its maximum daily withdrawal capacity is
400,000 Mcf. It has interconnects to Transwestern, El Paso and the
Northern Natural Gas Company’s pipeline systems.

" Texas Gas Service, Profile, http://www.texasgasservice.com/en/About.aspx (last
visited Aug. 2, 2011).
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V. Preparations for the Storm

A severe arctic cold front hit the central and northeastern United States and
southern Canada on February 1, 2011, and lasted for several days. It was dubbed
the “Groundhog’s Day Blizzard of 2011.”™ The front was not unexpected. About
a week prior to the event, long-range forecasts predicted an outbreak of very cold
temperatures for the first week of February, with wind, ice, and snow from Texas
to Mississippi. Arctic air was expected to extend southward to the Gulf Coast by
February 2, bringing daytime highs to as low as 30 degrees below normal.
Sustained winds of 20-25 mph, with higher gusts, were also anticipated.”

[Color legend: N is normal, B is below normal, MB is much below normal,
and SB is strong below normal.]™

™ National Oceanic and Atmospheric Administration National Climatic Data Center
(NCDC), State of the Climate: Global Hazards for February 2011(March 2011),
http://www.ncdc.noaa.gov/sotc/hazards/2011/2#winter.

"> Weather data used in this section is drawn from NCDC data. Raw land-based
observation data was obtained at http://www.ncdc.noaa.gov/oa/land.html. Quality controlled
local climatological data was obtained at http://cdo.ncdc.noaa.gov/qclcd/QCLCD?prior=N.
Additional data, unless otherwise noted, is drawn from materials provided to the task force by
BAs, transmission operators, generators, producers, processing plants, pipelines and LDCs.

"® EarthSat is a private forecasting service used by many entities in the energy industry
and by the Commission in connection with its market monitoring efforts.
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A. Weather Conditions During the Event

Actual weather conditions between February 1 and 5, 2011 turned out to be
largely as predicted by the National Weather Service’s long-range forecasts.
However, actual temperatures were a few degrees lower than forecasted,
especially in west Texas and New Mexico. In some places, temperatures did not
rise above freezing until February 4. Low temperatures in Albugquerque ranged
from -7 degrees to 7 degrees over the four-day period, in Midland from 6 degrees
to 12 degrees, and in Dallas from 13 degrees to 19 degrees.”’

As the storm hit during the early morning hours of Tuesday, February 1,
temperatures in the western-most cities of the Southwest plummeted dramatically.
Daily highs at Albuquerque and Dallas fell 20 degrees (to 28 degrees and 39
degrees respectively) from the previous day, while at Midland the recorded high
was 30 degrees, which was 43 degrees below that of the previous day. Houston’s
temperatures started out on February 1 at 70 degrees, but by 7:00 AM had dropped
to 45 degrees.

The wind profile was also changing dramatically. Wind speeds had rarely
exceeded 10 mph the preceding day, but by the morning of February 1
Albuguerque was experiencing sustained wind speeds of 20 mph (representing a
wind chill index of 4 degrees), with gusts to 27 mph. Winds in Midland hovered
around 20 mph and gusted to over 30 mph. Light snow began falling in both cities
around midnight. It was also windy in Dallas on February 1, with speeds of up to
25 mph and gusts between 20 and 40 mph.

Conditions worsened at all locations through the day, and by midnight
temperatures were extremely low. Albuquerque was at 4 degrees, with continuing
high winds and snow. Temperatures at Midland were 14 degrees and at Dallas 16
degrees. The cold air finally hit Houston late in the day, with temperatures of 27
degrees and winds of 14 mph, although without precipitation.

By Wednesday, February 2, early morning conditions had become severe.
In Albuquerque, the temperature at 8:00 AM was 1 degree, almost 40 degrees
below the average for that date, and the wind was blowing at 26 mph.
Temperatures in El Paso and Midland hovered around 10 degrees for much of the
day, with wind speeds of 15 mph. EIl Paso set a record low for the day of 6
degrees at 5:00 AM, and recorded the third coldest day in 38 years. In fact,
February 2 turned out to be one of the coldest days on record in the last 25 years
across the state of Texas, with average temperatures well below freezing and only

T All temperatures in this report are in degrees Fahrenheit.
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Brownsville escaping severe conditions (with average temperatures of about 35
degrees). Significant winds accompanied the frigid temperatures, with wind chill
factors dropping the perceived temperatures to -6 degrees in Dallas and 6 degrees
in Austin.

On Thursday, February 3, weather conditions began to marginally improve
in some areas, although in Albuquerque and El Paso it would rank as the coldest
day in 38 years. Albuqguerque, Midland and EI Paso were still experiencing highs
near 15 to 20 degrees, but the winds had begun to diminish. From Dallas to San
Antonio, temperatures moderated about 5 to 10 degrees, but wind speeds remained
high.

On Friday, February 4, conditions improved across the region.
Temperatures in the western cities finally rose above freezing, and in a few of the
eastern-most cities rose above 40 degrees. Nonetheless, during the early morning
hours, El Paso hit a low of 3 degrees before reaching a high of 37 degrees, ranking
the day as the city’s second coldest in 38 years. Four to six inches of snow fell in
the Dallas Metropolitan area, causing cancellation of more than 300 flights at
Dallas airports just as fans were arriving for the Super Bowl.

Cold weather hit the region again on February 9 and February 10. The
coldest temperatures were seen on February 9, when El Paso recorded a low of -2
degrees, and Midland a low of 7 degrees. Daily highs, however, were in the 30s
and 40s. Other cities saw lows dip into the 20s and teens, with high temperatures
rising into the 40s and 50s.

There is no question that the cold and windy weather during this first week
of February was both sustained and severe. Just how severe, when compared to
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prior storms, is examined in the section of this report entitled “Prior Cold Weather
Events.”

B. Preparations for the Storm: Electric

Three balancing authorities in the Southwest shed load during the cold
weather event: ERCOT, SRP and EPE. (PNM lost some 26 MW of load as well,
although this was the result of localized transmission issues largely unrelated to
the storm). Customers in ERCOT were affected the most, by a large margin.
ERCOT shed 4000 MW of load, affecting 3.2 million customers, on February 2. It
shed another 300 MW on February 3, affecting 180,000 customers. In
comparison, SRP shed 300 MW of load, affecting 65,000 customers, and EPE
shed a little over 1000 MW of load, affecting 253,000 customers.”

The preparations for the storm taken by these three entities are discussed
below.

ERCOT

Going into the winter season of 2010/2011, ERCOT had substantial reason
to believe it could meet its projected demand with available generation and
imports. ERCOT’s peak demand for the winter of 2010/2011 was forecasted to be
47,824 MW, with the peak anticipated to occur in January.” (This forecasted
peak was 11 percent higher than the forecasted peak for the previous winter.*’) To
meet that peak demand, ERCOT had projected generation capacity plus imports of
72,881 MW.® Thus, for planning purposes, ERCOT could anticipate a

" In the case of ERCOT, these numbers represent the amount of load the transmission
providers were directed to shed. Actual load shed was somewhat higher (5411.6 MW on
February 2 and 459.5 MW on February 3), for reasons discussed in the section of this report
entitled “The Event: Load Shed and Curtailments.”

" NERC, 2010/2011 Winter Reliability Assessment, at 16 (Nov. 2010), available at
http://www.nerc.com/files/2010_Winter_Assessment_Final_Posted.pdf. NERC prepares its
reliability assessments based on data and information submitted by the applicable Regional
Entity, which in ERCOT’s case is TRE.

% ERCOT modified the forecasting models because it had experienced extreme cold
weather in January of 2010, with load tracking notably higher than forecasted.

81 Resources listed in the NERC 2010-2011 Winter Reliability Assessment consisted of
available generation (72,500 MW) and net firm imports (381 MW), and did not include
generating units which were known well in advance to have scheduled maintenance outages
spanning the expected peak load period. Demand was calculated based on a 50/50 load forecast
(47,824 MW), meaning the forecast is expected to be exceeded five years out of every ten.
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comfortable reserve margin of 57 percent. This percentage compares favorably
with NERC’s reference reserve margin for ERCOT of 13 percent, considered by
NERC to be the base level required for reliability.®

The estimated demand for the season included only firm load, and therefore
did not include ERCOT’s two categories of contractually curtailable load: Load
Resources (formerly designated as Load Acting as a Resource, or LaaR), which
may be automatically disconnected when system frequency drops below a
prescribed threshold (totaling 1062 MW as of February 2); and Emergency
Interruptible Load Service (EILS), which permits curtailment prior to firm load
shedding (totaling 331 MW as of February 2).

Although ERCOT seemingly had a generous reserve margin going into the
winter of 2010/2011, the reserve margin cited did not take into account planned
outages that were not yet known at the time of the forecast. ERCOT is a summer-
peaking system, and the high summer temperatures and demand often extend into
what would be considered shoulder seasons in more northerly regions. For that
reason, it is not unusual for generators in ERCOT to schedule maintenance
outages in February. ERCOT does not have the authority to prohibit generators
from scheduling such outages or from taking them as scheduled, unless the outage
is scheduled eight days or less before the outage date, or the outage would keep
ERCOT from meeting applicable Reliability Standards or its own Protocol
requirements.®® At most, pursuant to its Protocols, ERCOT can ask generators to
refrain from taking a scheduled outage if it believes it may need the generator’s
output. ERCOT also does not have authority under its Protocols to require
generators that are on planned outage to come back into service early (assuming
the generator is even in a condition to do so). Nor are there any market
mechanisms to compensate generators for any costs associated with delaying or
coming back early from a scheduled outage.

Despite these potential limitations, ERCOT was far from being generation
deficient for winter 2010/2011 seasonal planning purposes. Nor, as will be seen,
did it appear to be deficient going into the storm itself. A little background is
needed to put in context the generation that ERCOT thought it would be able to
call upon during the storm.

8 NERC 2010/2011 Winter Reliability Assessment at 16.

8 ERCOT Nodal Protocols § 3.1 (Nov. 20, 2010), available at
http://www.ercot.org/mktrules/nprotocols/2010/index. ERCOT is considering revising this
provision to permit it to deny an outage request if it is scheduled 90 days or less from the outage
date.
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ERCOT uses proprietary forecasts (performed both on a seasonal and daily
basis) to predict its load.®* ERCOT used those weather forecasts, coupled with
historical and other information, to gauge expected customer demand during the
approaching event. A task force review of ERCOT’s forecasts determined that
they accurately predicted the February storm conditions, and in some cases their
weather estimates were even slightly more accurate than those of the National
Weather Service.

ERCOT then compared the anticipated demand®® against its generation
capacity, both for purposes of scheduling power in the day-ahead market and for
determining whether it would meet reliability and reserve requirements. For
operating purposes, ERCOT’s Protocols include a responsive reserve requirement
(also referred to as Physical Response Capability, or PRC) of 2300 MW. The
primary purpose of the responsive reserves is to restore system frequency to 60 Hz
within the first few minutes after the system experiences a significant frequency
deviation. The 2300 MW amount is based on a 1988 study that determined the
reserves that would be needed to prevent the shedding of firm load upon the
simultaneous loss of the two largest generation resources in the ERCOT region.®
(Actual online responsive reserves at any given time typically exceed the 2300
MW requirement.®")

ERCOT Protocols

The ERCOT protocols set forth the procedures and processes

used by ERCOT and its market participants for the orderly

functioning of the ERCOT system and market. They contain
(cont’d)

8 ERCOT relies on Telvent DTN and Pattern Recognition Technologies (PRT) for the
weather data used in its load forecasts.

% ERCOT’s load forecast projected loads of 52,673 for February 1 and 57,436 for
February 2.

% This is a more conservative measurement than that required by NERC Reliability
Standard BAL-002-0 R3, which sets a “contingency reserve” requirement to cover the loss of the
single largest contingency on a Balancing Authority’s or Reserve Sharing Group’s system (N-1),
not the loss of the two largest contingencies. Because ERCOT is not synchronously linked with
other interconnections, a larger reserve amount than N-1 is required to maintain proper frequency
response.

8 ERCOT’s daily morning report listed responsive reserves of 4196 MW for February 1
and 5944 MW for February 2, projected for the peak hours of those days.
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policies for scheduling, operations, planning, reliability, and
settlements, as well as ERCOT’s rules, guidelines, procedures,
and standards. The protocols are developed and amended
through stakeholder committees for approval by the ERCOT
Board of Directors. Once approved at ERCOT, the protocols
are submitted to the PUCT for final approval. In addition to
its task of enforcing the FERC-approved Reliability Standards,
TRE is responsible for compliance monitoring and
enforcement of the ERCOT Protocols.

In addition to the responsive reserve requirement, ERCOT must meet a
non-spinning reserve requirement.®® These reserves are intended to address the
risks of load uncertainty and wind power output variability. For February 2011,
the non-spinning reserve requirement was set at 2000 MW. (The sources counted
for non-spinning reserves are not included in the calculation of available resources
for purposes of meeting the responsive reserve requirement of 2300 MW.%)

Notwithstanding the fact that 11,566 MW of generation were on scheduled
outage as of February 1,% ERCOT had more than 3100 MW of responsive

8 Non-spinning reserves in ERCOT are generation resources capable of being ramped to
a specified output level within thirty minutes and running at that level for at least one hour, or
Load Resources that are capable of being interrupted within thirty minutes after being asked for
interruption and remaining de-energized for at least one hour.

8 Wind resources, which are forecasted on an hourly basis, are also not included in the
calculation of available resources for purposes of meeting the responsive reserve requirement.
One of the most significant differences between the NERC Winter Assessment and ERCOT
operations is how wind power is handled. The NERC Winter Assessment assigns a fixed average
output of 8.7 percent of nameplate rating as “existing-certain” generation capacity. For the 9317
MW of installed wind capacity (aggregate nameplate rating) in ERCOT, this amounts to 811
MW. Operations, on the other hand, utilizes wind power forecasts derived from highly localized
wind speed forecasts, which provide wind power output values for each of the upcoming 48
hours. The forecasts are re-run hourly and the results updated accordingly, yielding a “rolling”
48 hour look-ahead. ERCOT’s Current Operating Plan (COP) for wind power uses a
conservative estimate which has an 80 percent chance of being met or exceeded, and already
takes into account any equipment outages, either scheduled or forced. On the morning of
February 2, the aggregate COP for wind power peaked at about 5200 MW at 3:00 AM and
decreased steadily each hour down to 3500 MW at 8:00 AM. The actual wind power output
followed the same downward trend, but fell short off the COP numbers anywhere from 400 MW
to 1000 MW, depending on the specific hour. (This snapshot picture exhibits the variability of
wind power.)

% This number grew to 12,413 MW on February 2; however, the additional units might

have been ones that experienced forced outages on February 1 and then transitioned into
scheduled outages.
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reserves available throughout the entire 24 hours of that day, running as high as
5600 MW in the early morning and again during the mid-afternoon hours. This
exceeded the responsive reserve requirement of 2300 MW by a comfortable
amount.**

Thus, on paper, ERCOT had reason to believe it had ample generation
going into the storm.? As it turned out, the large number of generator outages,
derates and failures to start that occurred on February 1 and February 2 would
reduce that margin below acceptable levels.

Aside from determining it had sufficient operating reserves listed as
available, ERCOT took other steps to prepare for the storm. On January 31,
ERCOT issued an Operating Condition Notice (OCN) to its market participants,
advising them of the expected cold front. On February 1, it issued another OCN at
2:45 AM and an Advisory at 9:05 AM. ERCOT also reported to the PUCT that it
was expecting temperatures in the teens to the low 20s and maximum temperatures
near or below freezing, with anticipated impacts on 50 percent or more of its
major metropolitan areas.®

Notices and Emergency Declarations

The ERCOT Protocols set out three types of preliminary notices to be
issued by ERCOT to inform market participants of a potentially adverse operating
condition, including extreme weather conditions such as hurricanes and protracted
periods of below-freezing temperatures. The type of notice is determined based
on the time available for the market to respond before an emergency condition
may occur.

(cont’d)

°1 On February 2, responsive reserves would hover in the range of 2700 MW to 3300
MW in the early morning hours, dropping to around 3000 MW at 4:30 AM and then plummeting
rapidly.

% In addition to the outages already underway, three planned generation outages were
scheduled to begin during the time period covered by the anticipated storm. ERCOT requested
one of these generators to delay the outage, as discussed later in the report.

% ERCOT did not provide any further market notices or indications of projected capacity
shortages until 3:00 AM on February 2, when it issued an OCN and an Advisory reporting that
reserves were below 3000 MW. These notices, as well as the other actions that took place on
February 2, are discussed in the following section of this report entitled “The Event: Load Shed
and Curtailments.”
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e Operating Condition Notice -- issued to inform participants of a possible
future need for more resources due to conditions that could affect
system reliability; allows ERCOT to confer with transmission providers
and participants regarding the potential for adverse reliability impacts
and contingency preparedness when adverse weather conditions are
expected.

e Advisory -- issued when conditions are developing or have changed
such that more ancillary services will be needed, or when weather or
conditions require more lead-time than the normal day-ahead market
allows; allows ERCOT to increase ancillary services requirements
above the quantities originally specified in the day-ahead market, and to
require information from participants regarding their fuel capabilities
for the next seven day period.

e Waitch -- issued when additional ancillary services are needed in the
current operating period, or when forced outages or abnormal operating
conditions have occurred or may occur that require operating with
transmission security violations; allows ERCOT to instruct transmission
owners to reconfigure ERCOT system elements to improve reliability in
ERCOT; and allows ERCOT to take steps to procure additional
regulation services, RRS services, and non-spinning services.

ERCOT issues the fourth level of Notice, an Emergency Notice, when it
cannot maintain minimum Reliability Standards or meet its Protocol requirements
during the operating period or is otherwise in an unreliable condition. Depending
on the severity level, ERCOT may take additional steps to resolve the system
emergency, including relaxing transmission constraints, issuing public appeals for
conservation, deploying Load Resources and EILS resources, and requiring firm
load shedding.

Between January 28 and January 31, ERCOT cancelled, withdrew, or
delayed planned outages on ten 345 kV transmission lines, 27 138 kV
transmission lines, two 345/138 kV auto-transformers and one 138/69 kV
transformer (outage cancellation rules differ as between transmission and
generation). On January 31, ERCOT requested one generating unit (Mountain
Creek SES Unit 8 at 568 MW) to begin start-up due to its long start-up lead time,
and requested another unit (Lake Hubbard SES Unit at 397 MW) to convert from
natural gas to fuel oil in anticipation of possible gas curtailments.®* ERCOT
reports that it did not request any generators to return early from scheduled

% Texas Reliability Entity, Event Analysis Report — Feb.2, 2011 EEA-3 Event at 16 (Apr.
15, 2011) (TRE Report).
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outages, nor did it request any generators to defer scheduled outages that were
slated to start during the cold weather event.*

In the afternoon of January 31, ERCOT decided to adjust its load forecast
to factor in the potential effect of the high winds that had been predicted
(ERCOT’s forecasts do not normally factor in wind chill effects). ERCOT made a
manual adjustment to its load forecast for the remainder of February 1 and for
February 2, adding 4000 MW.

The storm hit on February 1. Beginning at approximately 12:00 PM on that
day, power plants across Texas experienced problems due to the cold weather.
These included freezing instrumentation, freezing pipes, freezing drain lines,
natural gas curtailments, and natural gas pressure reductions due to high usage.*®
Between noon and midnight on February 1, two large coal units and 18 natural gas
units tripped or failed to start for varying periods of time. Another six natural gas
units and 13 wind plants were derated during this period. As of midnight on
February 1, unavailable generation capacity in ERCOT (not counting scheduled
outages) reached 6022 MW.?’

In addition to the generation scheduled for February 2 by its economic
dispatch model, ERCOT committed 24 additional generating units, totaling 3400
MW, through its reliability unit commitment (RUC) process.*® By midnight, all
available generation had been instructed to run on February 2.

% ERCOT did discuss with generators deferring scheduled outages planned for the
February 10 period, when cold weather was again anticipated. Some of those scheduled outages
were postponed.

% TRE Report at 7. The details of the types and causes of the forced outages experienced
during the February 1-5 weather event are discussed in detail in the section of this report entitled
“Causes of the Outages and Supply Disruptions.”

" This is a net cumulative number; that is, if a failed unit came back online, it is not
counted as unavailable.

% ERCOT initially committed 13 units through the RUC process on February 1, to be
deployed on February 2; it later cancelled six of those unit commitments, leaving a net value of
2049 MW in additional generation as of midnight on February 1. At 3:03 AM on February 2,
ERCOT committed 19 units through its RUC process, totaling 1351 MW. Unit generation added
on both days through the RUC process for February 2 deployment totaled 3400 MW.
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ERCOT’s RUC Process

After ERCOT completes the run of its day-ahead market, which matches buy and
sell offers for energy and ancillary services for the following operating day,
ERCOT runs a Day-Ahead Reliability Unit Commitment (DRUC) study to ensure
that sufficient capacity is available to serve load. For each hour of the following
day, the DRUC examines whether sufficient resources have been committed,
through Day-Ahead awards or as otherwise reflected in each resource’s Current
Operating Plan (COP), to meet the forecasted load for each hour. If ERCOT
determines that any additional resources are needed, it can physically commit
those resources for the hours needed, with certain payment levels guaranteed to
the resources when ordered to run.

ERCOT runs the DRUC study in the afternoon prior to the operating day studied.
Hourly RUC (HRUC) studies are run thereafter, comparing resources and load for
each hour remaining in the DRUC period and reflecting any changes in resource
commitments (such as forced outages or modified COPS) or other changes in
system conditions since the DRUC was run.

The RUC process takes into account resources committed in the Day-Ahead
market, resources self-committed in the COPs, and resources committed to
provide ancillary services. The RUC process can also recommend decommitment
of resources where transmission constraints are not otherwise resolvable. ERCOT
can order any available resource to come online as part of the RUC process.

If a resource is selected by the RUC, the resource will at a minimum be made
whole for its startup and minimum-energy costs. However, if the energy revenues
received during the RUC-commitment period are greater than these guaranteed
costs, the resource may be subject to a “clawback’ under certain conditions.

Could or should ERCOT have done more to prepare for the event? ERCOT
procedures specifically include provisions for severe cold weather operations.®® In
anticipation of severe cold weather, ERCOT may issue an OCN, Advisory, Watch,
or Emergency Notice. These various alerts allow ERCOT to react to potential
operating conditions by: reviewing planned and existing outages; determining if
more lead-time is needed for generating resources to meet their commitments than
the normal day-ahead market allows; determining if additional ancillary services
are required; ordering on additional units; and increasing staffing. Under the

% ERCOT Operating Procedure Manual: Shift Supervisor Desk § 7.5 (July 18, 2011),
available at http://www.ercot.org/mktrules/guides/procedures/. Severe cold weather is defined
by expected temperatures in the mid to low 20 degree range with expected maximum
temperatures near or below freezing, impacting 50 percent or more of major metropolitan areas.

-59-




FERC/NERC Staff Report on the 2011 Southwest Cold Weather Event

various alerts, ERCOT’s RUC Operator may also confer with transmission
operators and QSEs'® regarding preparedness, fuel capabilities, the need to
reconfigure system elements, or to vary from market timing deadlines.*™

In anticipation of the event, ERCOT arguably could have better utilized
these tools to prepare for the severe cold weather, particularly by increasing
ERCOT’s responsive reserves well in advance of its decision late on February 1 to
schedule all available units for the next day.'® As events proved, the extensive
generator outages substantially exceeded ERCOT’s reserves, and would have done
so even if the reserves had been substantially larger in number. But this was not
known by ERCOT going into the event. Furthermore, if generating units had been
online and running, they would have been better able to withstand freezing
temperatures,® a consideration ERCOT might have factored into its decision-
making process.

Another strategy that might have improved generator response would have
been the use of pre-warming techniques.'® ERCOT does not currently have the
authority to require generators to engage in these actions, but if generators had
done so, they might have prevented some of the extensive freezing problems that
developed. Running quick start units prior to their scheduled start time could also

100 A “Qualified Scheduling Entity” (QSE) is a market participant qualified by ERCOT as
a resource entity or a load serving entity, for purposes of communications with ERCOT and the
settling of payments and charges.

%0 ERCOT Operating Procedure Manual, Reliability Unit Commitment Desk, Section 6.1
(July 20, 2011), available at http://www.ercot.com/mktrules/guides/procedures/.

192 ERCOT Protocols formerly required it to increase its spinning reserves by an amount
at least equal to its responsive reserves during cold weather alerts. See Elec. Reliability Council
of Tx., ERCOT Operating Guide No. 12 ( May 1989). ERCOT advised the task force that this
protocol had been changed to account for the variability of wind power. ERCOT now carries
non-spinning reserves continuously rather than only during peak hours, as was its former practice.
ERCOT stated its belief that the continuous availability of non-spinning reserves serves virtually
the same purpose as the former practice of doubling the spinning reserves.

193 The use of a generating unit’s own radiant heat to prevent freezing is discussed in the
section of the report entitled “Key Findings and Recommendations.”

194 For conventional gas steam units, pre-warming can be accomplished by establishing a
fire in the boiler to produce warming steam for the turbine while it is on turning gear. This keeps
metal temperatures warm enough to prevent freezing in piping and instrumentation lines and
helps bring lubricating and hydraulic oils up to proper operational temperatures. Combustion
turbines can run at full speed no-load operation for short periods of time prior to start up, in order
to warm vital parts, instrumentation, and lubricating oils.
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have identified problems before the output of the units was needed, giving them
time to make corrections.'®

Had ERCOT and the generators undertaken these additional measures, it is
possible that fewer generating units might have failed. ERCOT might still have
been forced to shed load, but the extent of the load shed might well have been
reduced. Every generator that could have escaped failure on February 1 and
February 2 would have improved the situation for Texas consumers.

ERCOT Generators

Most generators in ERCOT’s footprint reported having employed freeze
protection measures to protect their facilities. These measures generally fell into
two categories: physical readiness and operational readiness.

To prepare physical facilities for the cold weather, generators variously
reported that they installed portable heaters to maintain ambient air temperature,
added extra insulation to exposed components, installed temporary windbreaks to
exposed areas, drained non-essential water systems, and determined that the water
in essential water systems was circulating.

Some generators also reported adjusting their operations to adapt to the
cold weather. They called in more operating and maintenance staff, increased the
frequency of operator rounds, performed checks of freeze protection panels and
heat tracing circuits, and added windbreaks. Plant staff also tested emergency
equipment, added fuel to heaters and emergency generators, stocked extra supplies
of fuels as well as food and other emergency items in case deliveries were
disrupted, and prepared sleeping arrangements for employees if roads became
impas%aeble. Some generators utilized pre-operational warming during the
event.

Despite these reports of having taken steps to prepare for the cold weather
event, many generating units in ERCOT failed to perform or suffered derates after

1% On February 1 and 2, approximately 19 simple cycle and combined cycle units in
ERCOT tripped for non-weather related causes and were restored within two hours. Many of the
simple cycle and combined cycle unit trips occurred immediately during start-up sequences or
very soon after synchronization.

1% On February 10 as well, some generators utilized pre-operational warming for that
day’s cold weather snap. At least five generators kept their units running, started units earlier or
took other measures to keep from having a “cold start.” These generators credited these strategies
for their improved performance on that date.
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the storm hit. And they failed, in the majority of cases, because of weather-related
problems. The various generator outages and their causes are examined in the
section of this report entitled “Causes of the Outages and Supply Disruptions.”

Salt River Project

SRP is a vertically integrated utility and owns its own generation,
transmission, and distribution facilities. Its preparations for inclement weather
therefore needed to encompass all three functions. In terms of its forecasting, SRP
uses an Artificial Neural Network Short-Term Load Forecaster model, which
projects control area loads. This model incorporates SRP’s own meteorologist’s
weather forecast as well as hourly historical load data. SRP reported that while
weather on February 2 matched its weather forecasts, its load forecast was lower
than actual load demands. The disparity, however, was within five percent.

SRP has generating facilities located throughout central and northern
Arizona. Winter temperatures tend to be mild in and around the Phoenix Valley
but can be noticeably colder in the more remote areas where the company’s two
coal burning facilities are located. SRP reports that it carries out preventative
maintenance for facilities that have winterization equipment, which generally
consists of heat tracing'®’ and insulation. Gas-fired generating plants in and
around the Phoenix valley use winterization equipment to protect against expected
conditions, while hydro generating facilities are almost exclusively contained
inside protected buildings. SRP’s coal generating facilities at the Coronado and
Navajo stations have winterization systems that consist mostly of heat tracing and
insulation. SRP advised the task force that every year in the fall, planners for the
Coronado and Navajo stations develop work orders to inspect and test these
winterization systems to verify they are working properly, and that during the
winter months, staff conduct weekly winterization and freeze protection
equipment checks.

SRP’s immediate preparations for the February event were limited. It did
not issue a cold weather alert in advance of the storm.'® SRP reports that
management at the Navajo Generating Station did inform its operators at the
beginning of shifts that cold weather was approaching, and inquired if there was
anything the employees needed to help them do their job. SRP does not employ a

197 Heat tracing refers to the application of a heat source to pipes, lines, and other
equipment.

1% Indeed, the only alert the SRP Balancing Authority provided to generators was a

“Capacity Alert,” indicating that maintenance and operations activities on all operating generating
units were to be stopped.
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formal checklist of activities that should be carried out prior to a winter storm, and
the company reported that the Operations and Maintenance Group at the Navajo
Generating Station did not take any formal actions to prepare the station for the
anticipated severe weather. However, SRP informed the task force that the group
did hold meetings at which the need for staff to frequently check the generating
equipment for potential weather-related problems was emphasized.

El Paso Electric

Like SRP, EPE is a vertically integrated utility. It reported to the task force
that at the beginning of the winter of 2010/2011, as at the beginning of every
winter, it took steps to winterize its generating facilities. This winterization
included verifying that heat tracing was properly functioning, as well as making
sure insulation was properly installed.

EPE also reported that it verified that the equipment in its substations, the
part of the transmission and distribution system most susceptible to cold
temperature extremes, could withstand the expected cold temperatures.

On January 31, 2011, EPE initiated preparations for the anticipated severe
weather, which included verifying winterization of generation, transmission and
distribution facilities, reviewing system operations plans, checking on the
availability of fuel, preparing for potential pipeline constraints, and placing
employees on call as needed during the weather event. The Systems Operations
group requested EPE’s Power Marketing and Fuels group to keep additional
generation online. In response, the Power Marketing and Fuels group made
arrangements to leave on Rio Grande Unit 6, to continue with the start-up of
Newman Units GT-3 and GT-4, and verified the ability of Newman Unit 3 to
operate on fuel oil.

In contrast to some other areas in the region, EPE reported that actual
weather during the event was more severe than forecasted (and significantly colder
than historical temperatures). For February 2, EPE reported that the actual high
temperature in EI Paso was 15 degrees compared to a forecasted high of 37
degrees, and the actual low temperature was 6 degrees compared to a forecasted
low of 14 degrees. The forecasted high for February 3 was 30 degrees, compared
to an actual high of 18 degrees, and the forecasted low was 14 degrees, compared
to an actual low of 1 degree. For February 4, the last day of the freeze event in
EPE’s service territory, the forecasted high of 43 degrees compared to an actual
high of 37 degrees, and a forecasted low of 21 degrees compared to an actual low
of 3 degrees. EPE did not report the exact location for its temperature statistics,
but presumably they occurred in the west Texas and New Mexico regions.
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C. Preparations for the Storm: Natural Gas

Varying levels of preparation for the February cold front were employed by
the producers, processing plants, interstate pipelines, intrastate pipelines, and
LDCs that together make up the natural gas delivery chain. Depending on the
type of facility, preparations included at least one, if not several of the following
items: monitoring the weather, increasing staffing, methanol injection, pigging,
insulation, tarps, heat tracing, building line pack'® in pipelines by injecting more
gas, over-purchasing gas supplies and enhancing winterization equipment. For the
most part, facilities began their preparations by either Sunday, January 30 or
Monday, January 31.

This section describes the preparations taken by individual companies in
west Texas, the Texas panhandle, north Texas and New Mexico and by the LDCs
in Arizona and New Mexico.

Producers

As discussed in detail in the section of this report entitled “Causes of the
Outages and Supply Disruptions,” the difficulties encountered by LDCs in trying
to meet customer demand stemmed principally from supply declines in the basins,
and secondarily from problems encountered at processing plants. The
preparations for the cold weather event taken by producers is therefore of special
interest.

Of the 15 producers who provided information to the task force on this
issue, all reported that they had used winterization techniques of one sort or
another. The following table shows by basin the numbers of producers that used
one of or more of the listed methods.

199 ine pack refers to the volume of gas in the system at any given point in time.
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A short description of some of these techniques gives a fuller picture of the

actions the producers reported having taken:

Methanol (an anti-freeze type solution) injection or drip is a
common practice for freeze protection of wellbores and pipelines.
The methanol is injected into the gas stream by chemical injection
pumps or enters the pipeline by methanol drips and effectively

lowers the freeze point of the gas. Also, separators (used to separate

liquids such as oil from the natural gas) may be filled with heated
antifreeze to prevent freezing.
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e Pigging refers to the practice of using pipeline inspection gauges or
“pigs” inside a pipeline to perform various operations without
stopping the flow of gas. Pigging operations are conducted on a
year-round basis as needed to keep pipelines in working flow
conditions. During cold weather their deployment can be increased
to remove liquids that might be prone to freezing.

e Cold weather barriers are a relatively simple weather precaution
involving the erection of wind walls around certain compressors to
block cold winds that exacerbate freezing conditions. Wrapping and
insulating surface equipment, injection lines, supply valves, water
lines and other locations may also help prevent freezing and the
stoppage of fluid flow.

e Hauling oil and produced water from storage tanks is a necessary
part of the production process, since tanks that are not emptied can
trigger fail safe shut-in devices that will automatically shut down the
well. Prior to cold weather, and in anticipation of trucks not being
able to reach the facilities, the tanks may be emptied to reduce the
likelihood of automatic shut-off.

e Heat can prevent freezing problems; if the gas is never allowed to
reach freezing temperatures, ice cannot form. However, heat
application involves expensive equipment and requires additional
fuel. Heat is also a potential hazard as it can provide an ignition
point for the gas. Nonetheless, heat systems can be very effective
for a localized freezing problem, and include heating blankets,
catalytic heaters, fuel line heaters, or steam systems. Coupling heat
systems with insulation is a common technique for protecting flow
lines in northern climates.

e Hot oil trucks may be utilized to thaw out flow lines. Typically the
hot oil truck will be filled with water, which is then heated and
directly sprayed onto lines at risk of freezing.

As it turned out, the various measures producers described as having
employed to prepare for the projected cold weather proved inadequate; a
substantial number of wells in the affected basins suffered freeze-offs, which had a
significant effect on production during the February cold weather event.
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Processing Plants

Individual processing plants reported making anywhere from minimal to
extensive preparations. Their winterization included:

Making equipment checks;

Adding 24-hour staff and adding to nighttime crews;

Installing insulation;

Confirming that heat trace equipment was operational;

Placing tarps as wind breaks and to capture heat;

Draining water from cooling systems and fluids from piping low
points;

Coordinating with upstream gathering;

e Reviewing past winter events; and

e Installing hot oil heaters.

A representative sampling of processing plant preparations follows.

The Crosstex Energy-affiliated Silver Creek natural gas processing plant in
Weatherford, Texas processes Barnett Shale production from the Fort Worth
Basin. In preparation for the weather event, operating personnel reportedly
performed checks on all equipment, confirmed that all heat trace equipment was
turned on prior to the storm, installed tarps on critical equipment, and drained all
air supply low points. (Despite these precautions, the plant did experience a shut
down of a steam boiler due to a freezing amine/water mixture.)

Enbridge Energy Company, Inc. operates processing plants in east Texas
and in north Texas. Generally speaking, operations in both the east Texas and
north Texas plants continued in a routine manner prior to the storm.

Energy Transfer Corporation (Energy Transfer) owns and operates the La
Grange processing plant in east Texas and the Godley processing plant in north
Texas. As part of its general preparation for cold weather at the La Grange plant,
Energy Transfer wrapped air regulators and hung tarps around vessels. In late
January, an extra operator was placed on duty. With regard to the Godley plant,
Energy Transfer had previously installed louvers on all amine still overhead
condensers™™ to assist in cold weather operations. A hot oil heater had also been
installed in a still condenser to prevent freezing. In addition, prior to the February
weather event, Energy Transfer insulated condenser piping at two plants.

119 The term “amine still overhead condensers” refers to a piece of equipment used to
remove the acid gases from the natural gas stream.
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MarkWest Energy Partners has two processing plants in Texas. The
company reported that both processing facilities are equipped to run during
extreme cold weather and that no additional maintenance, insulation or heat
tracing was performed prior to the February cold weather event.

Williams Midstream has four processing facilities, the Markham Cryogenic
processing plant in Matagorda County, Texas; the Milagro treating plant in San
Juan County, New Mexico; the William FS Kutz (Kutz) processing plant in San
Juan County, New Mexico; and the Lybrook processing plant in Rio Arriba
County, New Mexico. The company reported that the Milagro plant and related
facilities are designed to operate in cold weather. Nevertheless, it is standard
practice at the plant to check heat tracing controls and piping insulation in the fall
months. For the February event, preparations consisted of round-the-clock
staffing for certain facilities and adding staffing for the night crew. Standard
winter preparation at the Kutz plant reportedly includes coordination with
upstream gathering, draining of water cooling systems, placing catalytic heaters
Into service, installation of wind barriers and group review of past events. In
January and February 2011, additional contractor personnel were provided for
night operations and additional heat wagons were placed based on needs. The
Lybrook plant had also addressed winter preparation prior to 2011 by upgrading
and inspecting piping, tracing, and insulation, and by making repairs to hot oil
pumps.

Pipelines

Pipelines also prepared for the anticipated cold snap. Typical preparations
for both interstate and most intrastate pipelines included:

e Maintaining higher than normal line pack;

e Optimizing compressor operations;

e Enhancing internal communication such as cold weather operational
meetings;

e Increasing availability of personnel;

e Cancelling scheduled maintenance where possible; and

e Communicating with customers.

Interstate Pipelines
Individual interstate pipelines reportedly took the following preparations:

EL Paso prepared for the forecasted colder weather by maintaining higher
than normal line pack throughout the weekend of January 29 and January 30. (El

- 68 -



FERC/NERC Staff Report on the 2011 Southwest Cold Weather Event

Paso considers line pack volumes between 7,200 MMcf and 7,800 MMcf at any
given point in time to be in the normal range; at line pack quantities below 7,200
MMcf or above 7,900 MMcf, El Paso generally considers its system to be at or
approaching stressed operational conditions.) On Monday afternoon, January 31,
El Paso began gas withdrawals from its Washington Ranch Storage Facility,
reaching the field’s maximum withdrawal rate by the morning of February 1. This
was done to compensate for gas supply underperformance in the San Juan and
Permian Basins.

Natural Gas Pipeline Company of America (NGPL) uses its Texas facilities
to receive gas in Texas and redeliver that gas to markets in the upper Midwest.
For February 1 through February 3, NGPL put in place a severe weather operating
procedure that provided for management of cold, high winds, ice and snow. This
procedure included conferences and communications involving the managers of
the gas control and commercial groups of impacted NGPL facilities. Additional
actions reportedly taken by the gas control group included adjusting pipeline
pressures to meet anticipated load increases, manning facilities on an around-the-
clock basis, and carrying out operating procedures designed to keep facilities from
freezing.

Transwestern began operating its compression stations to maximize
pressures in New Mexico in advance of the cold weather event.

ANR Pipeline Company (ANR) has no facilities in New Mexico, Arizona
or California, and only limited facilities in Texas, which are located in the
northeast corner of the Texas panhandle (this is the southern-most part of ANR’s
Southwest Area). To prepare for and respond to operating concerns and ongoing
and expected weather events, ANR conducted daily morning operations meetings.
An additional “cold weather” operational meeting specifically addressed the week
of February 1. ANR reported reduced horsepower at all its Southwest Mainline
compressor stations to help flow gas south into the Texas area if scheduled supply
decreased, with the aim of maintaining adequate line pack and constant pressures
in Texas and Oklahoma.

Intrastate Pipelines

Intrastate pipelines in general employed many of the same preparations as
did the interstate pipelines. Reported examples are provided below.

Atmos Pipeline —Texas began building line pack on January 31, and

advised shippers to be in hourly and daily balance effective 9:00 AM on February
1. This action assisted with maintaining line pack. Electric generation customers
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were advised that deliveries would be limited to Tier 3'** beginning at 9:00 AM
on February 1. Third-party interruptible storage customers were advised that they
would be limited to 50 percent withdrawals effective February 1 at 9:00 AM.

Energy Transfer Partners reported ensuring that critical stations were
staffed, spare compressors were placed on standby, line pack was increased, and
all scheduled maintenance was postponed.

Enterprise Products Partners reported closely monitoring nominations.
Staffing coverage was extended in addition to employees' normal schedules.
Operations were also reviewed for potential service adjustments that might be
required, although none were anticipated.

The Kinder Morgan Texas Pipes’ natural gas pipeline operations and gas
control group initiated the Kinder Morgan Gas Pipelines’ severe weather operating
procedure, designed to manage facilities in the event of severe cold, high winds
and frozen precipitation. The procedure prescribes conferences and
communications among managers and the gas control and commercial groups, and
these communications began several days prior to the cold weather event. The gas
control group also adjusted pipeline pressures in anticipation of increased load. In
the field, some facilities were reportedly staffed around-the-clock, and procedures
were put in place to keep facilities from freezing.

Local Distribution Companies

Each of the four LDCs that curtailed customers during the February
weather event reported making preparations. They monitored weather forecasts
before the event and revised their load forecasts upward. They also increased their
purchases of gas to accommodate increased demand and to compensate for freeze-
offs, and communicated with suppliers and the pipelines about pending conditions.
As conditions worsened, these communications became more frequent.

New Mexico Gas Company packed transmission lines with extra gas, and
confirmed that the storage facility it accesses was positioned for withdrawals.
Additional gas was purchased for the expected increased demand and in
anticipation of freeze-offs. From February 1 through February 3, NMGC had, for
each respective day, pre-purchased 36 percent, 55 percent, and 62 percent more
gas than its forecasted need. NMGC issued an Alert to all transportation
customers concerning the weather forecasts. Given the severity of the anticipated

11 Tier 3 restrictions applying to electric generating units limit the amount of natural gas
the units can take.
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storm, at 9:00 AM on February 2, NMGC began requesting that large industrial
and commercial customers throughout the state voluntarily reduce or curtail their
gas usage. In total, NMGC reported contacting 39 customers, asking for voluntary
curtailment.

The following is a chart of NMGC’s line pack, juxtaposed with its
preparation events.

Source: New Mexico Gas Company

Southwest Gas monitored current weather forecasts on January 30 and
January 31, which indicated colder temperatures were expected for southern
Arizona. On February 1, a scheduled meeting of engineering and technical
services personnel was expanded to include discussions concerning cold weather
preparations and system monitoring.

Zia Natural Gas Company (Zia), after observing the dramatically dropping
temperatures forecasted for February 1 through February 4 for the state of New
Mexico, contacted its primary supplier on January 30 to discuss its supply and
receipt options. On February 1, Zia discussed maximum volumes that could be
nominated on its pipeline transportation contract.
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V. The Event: Load Shed and Curtailments

When the storm hit the Southwest on February 1, both electric and natural
gas facilities began experiencing outages and other production difficulties. These
difficulties escalated and ultimately led to load shedding by three electric
balancing authorities and service curtailments by four gas LDCs, beginning on
February 2. The unfolding events that led to these disruptions, and the conduct of
the load shedding and curtailments, are described in this section.

A. Electric

ERCOT, SRP and EPE all engaged in load shedding during the cold
weather event. Other electric entities in the area, although they experienced
generation losses, were able to avoid load shedding (with the exception of PNM,
which experienced some small, localized load loss from transmission issues).
Each affected utility’s actions are discussed separately below. (All times
referenced are expressed in local time.)

ERCOT

ERCOT’s required responsive reserve level is 2300 MW.'*? This is the
amount that ERCOT has determined to be necessary on its system to ensure that
the system will maintain frequency and voltage stability; that thermal and voltage
limits will remain within applicable ratings; and that there will be no loss of
demand, curtailment of firm transfers, or cascading outages.™® If reserves drop
below specified amounts, ERCOT is required by its Protocols to take actions to
bring them up again, including the shedding of load.

ERCOT has specified in its Protocols certain triggering events that require
taking action to prevent the uncontrolled loss of firm load. In doing so, it has
patterned its emergency alert protocol on the Reliability Standard that prescribes

112 As discussed in the section of this report entitled “Preparations for the Storm,” this
amount was based on a 1988 study designed to determine the amount of reserves needed to
prevent shedding of firm load if ERCOT’s two largest contingencies occurred.

13 This minimum level of reserves is based on an N-2 criterion, a more conservative
requirement than that required by the FERC-approved Reliability Standard BAL-002-0 R3.1,
which requires that “as a minimum, the Balancing Authority or Reserve Sharing Group shall
carry at least enough Contingency Reserve to cover the most severe single contingency.”
ERCOT’s N-1 largest single contingency would be the loss of a nuclear-powered generating unit
at the South Texas Nuclear Project, rated at 1354 MW.

-73 -



FERC/NERC Staff Report on the 2011 Southwest Cold Weather Event

an energy emergency alert procedure.’** Both the Reliability Standard and the
ERCOT Protocol categorize these triggering events into three levels, Levels 1, 2,
and 3; ERCOT further subdivides Level 2 into 2A and 2B.

ERCOT had to make decisions throughout the morning of February 2
regarding the declaration of these various emergency alert levels and actions. That
was particularly so with respect to Level 3, which requires the shedding of firm
load.

Energy Emergency Alerts

Reliability Standard EOP-002-2.1 prescribes the use of an energy emergency alert
(EEA) procedure when a load serving entity is unable to meet its customers’
expected energy requirements. These energy emergencies are declared by the load
serving entity’s reliability coordinator, and are categorized by level of severity:

e EEA 1 - For conditions where all available resources are committed to meet
firm load and reserves, all non-firm sales have been curtailed, and the entity
is still concerned about sustaining its operating reserves.

e EEA 2 - For conditions when the entity is no longer able to meet expected
energy requirements, and is designated an Energy Deficient Entity.

The entity is to do the following, as time permits:

Public appeals to reduce demand,
Voltage reduction,

Interruption of non-firm loads,
Demand-side management, and
Utility load conservation measures.

Other entities are to provide emergency assistance as appropriate
and available.

e EEA 3 - For conditions when the energy available to the Energy Deficient
Entity is only accessible with actions taken to increase transmission transfer
capabilities.

At this point, firm load interruption is imminent or in progress.
(cont’d)

114 see Reliability Standard EOP-002-2.1 (Capacity and Energy Emergencies).
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ERCOT:

ERCOT has particularized this emergency energy alert system to the requirements
of its own system. It is required under its Protocols to perform certain actions
upon the occurrence of distinct triggering events. These are as follows:

Level / Triggering Event / System Operations Actions

e EEA1 Less than 2300 MW of Reserves:
Use capacity available from DC ties, dispatch
uncommitted units.

e EEAZ2A Less than 1750 MW of Reserves:
Deploy Load Resources (LR); begin block-load
transfers of load to neighboring grids.

e EEA?2B To maintain system frequency at 60 Hz or reserves trending
downward or not available:
Deploy Emergency Interruptible Loads (EILS) if
available.

e EEA3 To maintain system frequency at 59.8 Hz or greater:
Instruct transmission operators to shed load via
rotating outages in blocks of 100 MW.

As discussed in the preceding section of this report, “Preparations for the
Storm,” severe weather conditions on February 1 precipitated numerous forced
generator outages within ERCOT’s footprint. By midnight on February 1, 6022
MW of generation capacity was unavailable due to weather-related forced outages
and derates, and conditions worsened overnight.

Generation Shortfalls on February 2

By 3:00 AM on February 2, responsive reserves had dropped below 3000
MW. ERCOT issued both an OCN and an Advisory to market participants,
notifying them of the severe weather and the falling reserve level.'** It followed
this communication with an emailed report to the PUCT about the falling reserves.

1> The communication steps taken by ERCOT appear to be consistent with its Operating
Guidelines and Protocols. However, a number of transmission providers have stated they could
have been better prepared to implement their required load shed if they had had more information
about ERCOT’s deteriorating system status much earlier during the overnight period of February
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At 4:30 AM, ERCOT operators instructed deployment of 1840 MW of non-
spinning reserves, principally combustion turbines. (Non-spinning reserves
require 30 minutes or longer to come on-line or to ramp up to their next block of
power output.) Ten of the units, or a total of 669 MW of capacity, were unable to
respond, many because they failed to start. By 5:08 AM, reserves had dropped
below 2500 MW, and