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KEEPING THE LIGHTS ON: THE FEDERAL
ROLE IN MANAGING THE NATION’S ELEC-
TRICITY

WEDNESDAY, SEPTEMBER 10, 2003

U.S. SENATE,
OVERSIGHT OF GOVERNMENT MANAGEMENT, THE FEDERAL
WORKFORCE, AND THE DISTRICT OF COLUMBIA SUBCOMMITTEE,
OF THE COMMITTEE ON GOVERNMENTAL AFFAIRS,
Washington, DC.

The Subcommittee met, pursuant to notice, at 9:02 a.m., in room
SD-342, Dirksen Senate Office Building, Hon. George V. Voinovich,
Chairman of the Subcommittee, presiding.

Present: Senators Voinovich, Levin, and Lautenberg.

OPENING STATEMENT OF SENATOR VOINOVICH

Senator VOINOVICH. The Subcommittee will please come to order.
Because we have a very busy schedule and many witnesses, I want
to begin this hearing on time. I am sure that my colleagues will
be coming, as I expect several of them to be here today. They indi-
cated that they will be here.

Again, thank you for coming. We are here today to discuss the
Federal role in ensuring the reliability of our electricity supply. In
order to ensure that we have reliability, we need to have highly de-
pendent systems to operate continuously and for them to generate
and transmit electricity. It is axiomatic that adequate generation
is meaningless without the transmission capacity to deliver elec-
tricity, and equally so to have an adequate or even robust trans-
miss(iion system without adequate generation to meet customer de-
mand.

There is no question that this Nation is currently served by a
strained electricity system. Generation has failed to meet growing
demand and facing ever-tightening restrictions that limit our abil-
ity to expand generation capacity, transmission capacity, and
transmission capacity increases have lagged even behind genera-
tion increases, let alone demand increases. So, in effect, what we
have had is a lot more generation, but we haven’t had the trans-
mission capacity to keep up with that generation capacity.

Fortunately, the Senate, along with the House and President
Bush, is moving forward in developing an energy policy to help al-
leviate these constraints. The energy bill will encourage increased
production and supplies of natural gas and expansion of hydro-
based nuclear and clean coal-fired generation.
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Further, I have introduced President Bush’s Clear Skies Act,
which will provide much needed relief to natural gas markets by
protecting the long-term viability of coal-based generation and pro-
vide regulatory certainty for utilities, which is something that we
need desperately in this country. There is so much uncertainty
today out there among generators that it has never been like this
in the country’s history.

The issue of electric reliability was brought front and center on
August 14, when more than 50 million Americans and Canadians
lost power in parts of the Northeast, the Midwest, and Ontario. In
my home State of Ohio, at least two million—two million people
were affected, including yours truly. It was very nice that day
when the lights came on about 12 hours exactly from the time that
they went out. I landed at Hopkins Airport when the lights went
out and it took us about 2 hours to go through the whole procedure.
I give the bag handlers a lot of credit for doing everything by hand.

First, I would like to commend the administration for its leader-
ship. President Bush moved quickly to create the U.S.-Canada
Joint Task Force on the power outage. By initiating a thorough ex-
amination of the blackout and getting the Canadians involved
quickly, the administration has put us on a path to discover what
happened.

The purpose of today’s hearing is not to focus on who was respon-
sible for the blackout. I want to emphasize that. I am confident
that all of those questions will be answered by the investigation
being conducted by the task force, and in the future, we will be
holding hearings on these findings. Rather, today’s purpose is to
focus on how we prevent something similar from happening again.

Many of us have known for several years that power trans-
mission has not kept up with power generation, particularly in the
era of deregulation, where the power grid takes on much greater
priority. The point is, even if the power hadn’t gone out, we would
still be facing potential problems with our outdated and inadequate
transmission system.

What action must be taken by the Federal Government to ensure
that our grid doesn’t collapse again in the future? The August
blackout was only the most recent example of why our country’s
electricity transmission system needs to be modernized. Like all of
my colleagues on this Subcommittee and in this Senate, I am truly
concerned about our Nation’s energy situation.

It may surprise many people in this room that Ohio is the third
largest energy-consuming State in the United States of America,
behind California and New York. Ohio, as well as other States,
needs affordable, reliable energy to ensure a robust economy and
future growth. Unfortunately, this blackout has had a costly effect
on many of our business interests and sectors. The Ohio Manufac-
turers’ Association estimates that the August blackout directly cost
Ohio manufacturers over $1 billion—$1 billion in an economy that
is sputtering.

For example, Republic Engineered Products, based in Ohio, expe-
rienced a fire and an explosion as a result of the blackout which
seriously damaged one of their blast furnaces in Lorraine, Ohio.
After this furnace went offline, the most effective solution for the
company was to start a back-up furnace, which cost a significant
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amount of money. Additionally, there was molten steel in their
process machinery which cooled when power was lost, causing addi-
tional damage to their equipment. The final price tag this company
is facing because of the blackouts will be in the millions of dollars.
I have heard similar stories from companies in other States af-
fected by power outage, including New York, Pennsylvania, and
Michigan.

Over the last 40 years, our national electricity system has be-
come congested and strained because growth in electricity demand
has not been matched by corresponding investment in new genera-
tion and transmission. Further, our existing transmission infra-
structure, which was created in a world where utilities operated as
virtual monopolies within their geographic regions, was not de-
signed to meet the demands of our modern electricity markets.

The result is that generation shortages and transmission con-
straints have led to major blackouts in California—we have forgot-
ten that so quickly, but it happened—the Midwest, and the North-
east, and the risks of further blackouts are growing daily. Many of
us were concerned last summer that New York would experience
blackouts because of the lack of transmission capacity in that great
city.

This is not acceptable. When my constituents flip on the lights,
they expect that the lights come on.

I am pleased that modernization of our transmission systems is
finally a national priority and is being debated in the energy bill
Conference Committee. The need for reliable transmission is uni-
versally recognized. However, things break down when policy mak-
ers argue about who pays for it. We went through that last year
when we were trying to put the electricity title together for the en-
ergy bill. Who pays for it? Is it the utilities? Is it the customers?
There is an argument. Somehow, that has got to be worked out so
that it is a fair way of paying for that transmission capacity.

The fact is that investing in power generation is a better invest-
ment than investing in transmission, and somehow, we have to rec-
ognize that. It is understandable that companies are hesitant to in-
vest in transmission because they are facing obstacles, such as
NIMBY, “not in my backyard,” and frankly, I have heard, and I am
sure Senator Levin has heard from constituents that don’t want
icransmission lines through their farm and through wherever they
ive.

To make matters worse, it seems there is a new movement afoot.
It is called the BANANA movement, “build absolutely nothing any-
where near anything.” Further, even companies that are willing to
invest in transmission are reluctant because of burdensome and on-
erous environmental requirements.

We have to harmonize our environmental and energy policies to
keep this Nation competitive. For too long, our environmental con-
cerns, our needs, and our energy concerns have been going in dif-
ferent directions. They haven’t been speaking to each other. For the
betterment of this country, we need to harmonize those environ-
mental and energy needs or we are in deep, deep trouble.

In an effort to increase transmission capacity, I sponsored legis-
lation in the last Congress to amend the National Environmental
Policy Act and streamline the siting process for transmission cor-
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ridors. Further, I have recently sent a letter to the energy bill con-
ferees encouraging them to include provisions to strengthen the re-
liability of our Nation’s electricity supply in that energy bill.?

What I would like to hear from each witness today is your
thoughts on the best way to move forward to modernize the grid
and what is the appropriate Federal role in managing and regu-
lating the grid.

I now would like to call on Senator Levin. Senator Levin, I am
very happy that you are here today, and if you have an opening
statement, we would like to hear it.

OPENING STATEMENT OF SENATOR LEVIN

Senator LEVIN. Thank you, and I will ask that my entire state-
ment be made part of the record. I will try to be brief because I
know that we have a number of votes coming up, I believe a little
later on this morning.

I commend you, Mr. Chairman, for not only calling this hearing,
for your initiative and for your leadership in this area, but also for
trying to hold a hearing when we have a series of stacked votes
going on later on this morning. It is going to be quite a challenge
to do that and I thank you for that effort.

Over the past few years, our country and our economy have been
rocked by two major energy crises. The first, triggered by Enron’s
collapse, disclosed rampant energy price manipulation and fraud
and billions of dollars in electricity overcharges in a number of
States. The second, on August 14, was a sudden and massive power
outage that disrupted broad sections of the Midwest, New York,
and Canada.

In my home State of Michigan alone, over six million residents
lost power. Numerous Michigan businesses and schools closed, in-
cluding over 70 manufacturing companies. The City of Detroit and
much of Southeast Michigan lost the ability to operate water and
sewer systems. Michigan State and local governments spent more
than $20 million on emergency assistance. And ongoing assess-
ments of losses associated with the power failure in Michigan are
expected to reach $1 billion.

The massive power failure of August 2003 on top of the massive
price manipulation perpetrated by Enron and others provide addi-
tional proof, if more were needed, that the deregulated energy mar-
kets in this country are not functioning well. These energy markets
are not self-policing. There is no invisible hand guaranteeing effi-
cient power flows and fair prices. Instead, a philosophy that U.S.
energy markets can function free of meaningful oversight has
thrown our energy markets into turmoil and opened the door to
power failures and price manipulation, punishing U.S. ratepayers
and taxpayers with economic disruption and high energy costs.

The result is not only unreliable power that threatens our econ-
omy and our security, but also a loss of investor confidence in U.S.
energy markets, a dearth of new investment, and the bankruptcy
3f some energy companies once at the heart of our U.S. energy in-

ustry.

1The letter to Senator Domenici and Representative Tauzin, dated September 3, 2003, ap-
pears in the Appendix on page 484.
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Despite the growing complexity and difficulties associated with
power transmission, it is also clear that currently no single agency
or company can be held accountable for ensuring the reliability of
the Nation’s electric grid. Control of transmission lines varies
across the Nation and includes a hodgepodge of Federal, regional,
State, local, and private agencies and entities.

One key player testifying today, the Midwest Independent Sys-
tem Operator, MISO, schedules wholesale use of lines to transmit
electricity but claims to lack the authority to interrupt power
transmissions traveling from energy generators to consumers. In-
stead, when lines go down, as they did on August 14, the MISO can
issue instructions to utilities using the power lines, but must rely
on voluntary compliance by the utilities to resolve fast-moving grid
problems.

The North American Electric Reliability Council, an industry
group that designs and issues standards to ensure grid reliability,
is dependent on voluntary compliance and cannot require trans-
mission line users to meet its standards or penalize non-compli-
ance.

The Federal Energy Regulatory Commission (FERC) also says it
lacks clear authority to ensure grid reliability, although in 1999 it
issued rules which, in part, required regional transmission organi-
zations to ensure reliability.

The August power failure and the Enron price manipulation
scandal provide clear mandates for Congressional action. Congress
needs to pass legislation this year to increase grid reliability and
to stop energy price manipulation.

With respect to reliability, Congress needs to replace voluntary
reliability standards with mandatory and enforceable reliability
rules applicable to all users, owners, and operators of the trans-
mission network. While industry-developed standards provide a
starting point, the responsibility for writing the final rules to en-
sure grid reliability needs to be vested in FERC, a Federal agency
that can be held accountable for problems.

Now, while some in Congress want to include a reliability provi-
sion in the larger energy bill now in conference, using the urgency
of that issue to propel enactment of the whole energy bill, this
issue is too important to hold the reliability provision hostage to
resolution of a myriad of other problems in the energy bill. We
ought to act on the consensus that now exists to resolve the reli-
ability problem. If we fail to act now, we are risking more black-
outs.

And just one word on this other legislation to eliminate the so-
called Enron exemption, Mr. Chairman. I will not go into that in
detail except to say that Senators Feinstein, Lugar, myself, and a
number of other Senators have been working on anti-fraud and
anti-manipulation laws. We have been guaranteed and assured
that we will have an up-down vote on an amendment to the agri-
culture appropriations bill to address that issue. We will be releas-
ing a copy of the amendment in the near future and I, again, would
appreciate the entire statement on that subject and other parts be
made part of the record.

Senator VOINOVICH. Thank you, Senator Levin.

Senator LEVIN. Thank you very much, Mr. Chairman.
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[The prepared opening statement of Senator Levin follows:]
PREPARED OPENING STATEMENT BY SENATOR LEVIN

Over the past few years, our country and our economy have been rocked by two
major energy crises. The first, triggered by Enron’s collapse, disclosed rampant en-
ergy price manipulation and fraud and billions of dollars in electricity overcharges
in a number of states. The second, on August 14, was a sudden and massive power
outage that disrupted broad sections of the Midwest, New York and Canada. In my
home state, alone, over 6 million Michigan residents lost power. Numerous Michi-
gan businesses and schools closed, including over 70 manufacturing companies. The
City of Detroit and much of southeast Michigan lost the ability to operate water and
sewer systems. Michigan state and local governments spent more than $20 million
on emergency assistance, and ongoing assessments of losses associated with the
power failure in Michigan are expected to reach $1 billion.

The massive power failure of August 2003, on top of the massive price manipula-
tion perpetrated by Enron and others, provide additional proof, if more were needed,
that the United States’ deregulated energy markets are not functioning well. These
energy markets are not self-policing—there is no invisible hand guaranteeing effi-
cient power flows and fair prices. Instead, an ill-advised philosophy that U.S. energy
markets can function free of meaningful standards and oversight has opened the
door to power failures and price manipulation, punishing U.S. ratepayers and tax-
payers with economic disruption and high energy costs.

The result is not only unreliable power that threatens our economy and security,
but also a loss of investor confidence in U.S. energy markets, a dearth of new invest-
ment, and the bankruptcy of some energy companies once at the heart of the U.S.
energy industry.

Reforms can and must tackle these issues. While the precise causes of the August
power failure have yet to be determined, and investigations by the Michigan Public
Service Commission, U.S. Department of Energy in conjunction with Canada, and
others are ongoing, some facts have already become clear. We know, for example
that, during the 1990’s, utilities in the Northeast and Midwest underwent extensive
deregulation that separated electricity power generation from power transmission
over the grid. Since this deregulation, according to a recent report by the North
American Electric Reliability Council, the Midwest has become one of the great
crossroads in the transmission of power across the nation. Power produced as far
away as Denver flows through the Midwestern grid on its way to users in New York
and elsewhere.

At the same time, the complexities and difficulties involved in coordinating power
flowing through Midwestern transmission lines have increased. A patchwork of com-
panies and utilities generating power use these lines. These transmission line users
apparently have no legal obligation to alert the transmission line operators to up-
coming voltage fluctuations or the cause of these fluctuations, even though power
surges can overwhelm transmission lines with little notice and devastating impact.
Utilities have no legal obligation to warn neighboring utilities of transmission prob-
lems, even though warnings can play a crucial role in activating safeguards to mini-
mize grid problems. Detroit Edison reported, for example, that on August 14, it had
no idea there were problems on the grid until 2 minutes before the Michigan power
loss, when power flowing from Michigan to Ohio jumped by 2,000 megawatts in 10
second sand, 90 seconds later, power flowing from Ontario to Michigan jumped by
3,600 megawatts. Thirty-seconds after that, Detroit Edison’s portion of the grid was

ead.

Despite the growing complexity and difficulties associated with power trans-
mission, it is also clear that, currently, no single agency or company can be held
accountable for ensuring the reliability of the nation’s electrical grid. Control of
transmission lines varies across the nation and includes a hodge-podge of federal,
regional, state, local and private agencies and entities. One key player testifying
today, the Midwest Independent System Operator (MISO), schedules wholesale use
of liens to transmit electricity, but claims to lack the authority to interrupt power
transmissions traveling from generators to consumers. Instead, when lines go down
as they did on August 14, the MISO says that it can issue instructions to utilities
using the power lines, but must rely on voluntary compliance by the utilities to re-
solve fast-moving grid problems. The North American Electric Reliability Council,
an industry group that designs and issues standards to ensure grid reliability, is
dependent on voluntary compliance and cannot require transmission line users to
meet its standards or penalize noncompliance. The Federal Energy Regulatory Com-
mission also says it lacks clear authority to ensure grid reliability although, in 1999,
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it issued rules which, in part, require Regional Transmission Organizations to main-
tain short-term reliability in their grid operations.

The August power failure and the Enron price manipulation scandal provide clear
mandates for Congressional action. Congress needs to pass legislation this year to
increase grid reliability and stop energy price manipulation. With respect to reli-
ability, Congress needs to replace voluntary reliability standards with mandatory
and enforceable reliability rules applicable to all users, owners, and operators of the
transmission network. While industry-developed standards provide a starting point,
the responsibility for writing the final rules to ensure grid reliability needs to be
vested in FERC, a federal agency that can be held accountable for problems. While
some in Congress want to include reliability requirements in the larger energy bill
now in conference, using the urgency of this issue to propel enactment of the whole
bill, this issue is too important to hold resolving the reliability problem hostage to
the resolution of a myriad of other problems in the energy bill. We ought to act now
on the consensus that has apparently arisen on the need to strengthen grid reli-
ability. If we fail to act now, we are risking more blackouts.

Congress also needs to enact legislation to eliminate the so-called Enron exemp-
tion that, in 2000, exempted certain energy transactions from federal oversight and
federal anti-fraud and anti-manipulation laws. Senators Feinstein, Lugar, and I, as
well as a number of other Senators, have been working on this legislation. When
the Senate simply adopted last year’s energy bill without addressing this issue, the
Senate Majority Leader promised us an up-or-down vote on an amendment to the
Agriculture appropriations bill this fall, and we plan to circulate a bipartisan
amendment addressing this issue in the near future. It is incomprehensible to me
that some people are lobbying to maintain the Enron exemption and to stop efforts
to strengthen federal anti-fraud and anti-manipulation laws. It is long past time for
Congress to make it clear that fraud and price manipulation are unacceptable in
any sector of the U.S. energy markets.

I commend the Chairman for holding this hearing and look forward to the testi-
mony.

Senator VOINOVICH. Senator Lautenberg.

OPENING STATEMENT OF SENATOR LAUTENBERG

Senator LAUTENBERG. Thanks, Mr. Chairman. I am appreciative
that you are calling today’s hearing on the blackout. It is so fresh
in our memory and so dark a spot on the horizon.

The loss of power on August 14 brought a large swathe of the
country to a standstill and reportedly cost New York City alone $1
billion. Now, in my opinion, this event dramatically demonstrates
where we are headed if we fail to modernize the Nation’s electrical
transmission system, but other factors may also have been involved
and we will need answers about exactly what happened and why
it happened. If we fail to correct the flaws in these systems and
soon, many believe more regions will be brought to their knees.

Shutdowns come with a high price tag: Massive public inconven-
ience; increased dangers for Americans, especially for Americans
like those who are in the air depending on air traffic controllers
with their electric systems to safely land them.

But reliable electricity is not a new issue. Since 1978, the coun-
try has been inching toward deregulation and some regions have
made great progress while others locked in outmoded systems dat-
ing back to the beginning of electricity regulation in this country.
I understand that some of my colleagues have concerns about elec-
tric industry deregulation. But in my State of New Jersey, we are
part of the PJM interconnection. It is the country’s first fully oper-
ating regional transmission organization, the world’s largest com-
petitive wholesale electricity market.

The ratepayers in New Jersey have reaped enormous benefits
from belonging to this RTO, including stable rates that have not
risen in 11 years. Just as important, and more to the point of this
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hearing, during the blackout, only 7 percent of PJM’s 25 million
customers lost their power. Now, 7 percent is not insignificant, but
compared to 98 or 100 percent, it is pretty darn good.

So I would like to hear from today’s witnesses about their views
on additional RTOs that centrally dispatch information, like PJM.
Had more of these been operating on August 14, the question is,
could the blackout have been better contained?

The Wall Street Journal noted in an August 18 editorial that
adequately addressing the issue of electricity reliability will take
political will and regulatory common sense, and it is my hope that
my fellow Senators and I will rise above the entrenched political
positions that are not serving the public’s needs for a modern, reli-
able electricity grid. Today, I am looking forward to hearing some
regulatory common sense from these witnesses.

I thank you, Mr. Chairman. I hope we will arrive at some direc-
tion to take to cure this problem.

Senator VOINOVICH. Thank you, Senator.

We have an impressive lineup of witnesses this morning and I
look forward to an informative discussion. As Senator Levin said,
we have stacked votes, so this is going to be interesting to see how
this all works out.

Our first witness today is Deputy Secretary of Energy Kyle
McSlarrow. He is joined by Patrick Wood, the Chairman of the
Federal Energy Regulatory Commission. I thank you both for testi-
fying today. I would also like to note that Jimmy Glotfelty, the Di-
rector of the Office of Transmission and Distribution, is also at-
tending this hearing.

As is the custom here, I would like you to please rise and be
sworn in.

Do you swear the testimony that you are about to give before the
Subcommittee is the truth, the whole truth, and nothing but the
truth, so help you, God?

Mr. McSLARROW. I do.

Mr. Woob. I do.

Senator VOINOVICH. The record will reflect that they answered in
the affirmative.

Mr. McSlarrow, we will start with you.

TESTIMONY OF KYLE E. McSLARROW,! DEPUTY SECRETARY
OF ENERGY, DEPARTMENT OF ENERGY

Mr. McSLARROW. Mr. Chairman, thank you. Let me first say that
we appreciate your leadership on such important issues as trans-
mission reliability and a robust, competitive wholesale market that
benefits consumers. I would like to note that you and Senator
Levin were among the first to contact our Department to ensure
that we were fully engaged when the blackout occurred on August
14. Since then, as you mentioned, we have made good progress in
our effort to determine the causes.

As you know, within a few hours of last month’s blackout, Presi-
dent Bush and Prime Minister Chretien ordered a cooperative, bi-
national investigation into that incident. Top government officials
from both countries and scores of technical and engineering experts

1The prepared statement of Mr. McSlarrow appears in the Appendix on page 61.
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have been hard at work ever since to determine exactly what
caused this outage, how it was allowed to spread, and what can be
done to reduce the chances of such an incident in the future.

While Secretary Abraham has the lead on this task force, I do
want to recognize the personal leadership exhibited by Chairman
Wood and all of FERC staff, who put in long hours to ensure that
we get the right answers as quickly as possible.

Once we have determined the causes of the blackout, we will
enter Phase II of the task force’s two-part assignment, which is for-
mulating recommendations to address the specific problems we un-
cover. Any recommendations the joint U.S.-Canada task force
makes will likely focus on technical standards for operation and
maintenance of the grid and on the management of performance of
the grid in order to more quickly correct the problems we identify.
We are determined to complete this inquiry in a timely manner.
We hope to have conclusions and recommendations in a matter of
weeks, not months. As Secretary Abraham has said, we will not
compromise quality for speed.

Beyond the investigation, there is also the broader focus on the
Federal role in electricity reliability. The President’s National En-
ergy Policy noted that one of the greatest energy challenges was to
improve our Nation’s aging energy infrastructure and particularly
the transmission infrastructure. The National Energy Policy also
called for a transmission grid study, which our Department con-
ducted and completed in May 2002. That study outlined the cur-
rent condition of our grid and recommended ways to promote the
expansion of overall transmission capacity, elimination of the bot-
tlenecks on the grid, and enhancement of the grid’s technical effi-
ciency and improvement of the system’s reliability.

There are several measures before the House and Senate Con-
ference on the energy bill right now that would codify some of the
recommendations included in the President’s National Energy Plan
and our Department’s grid study. Since the President’s first days
in office, the administration has strongly supported proposals to es-
tablish mandatory and enforceable reliability standards to reduce
the risk of power outages. We were pleased that both the House
and the Senate included provisions in the energy bill to establish
those standards.

We also support proposals that would expand investment in
transmission and generation facilities by repealing the Public Util-
ity Holding Company Act, which has limited the resources that can
be invested in a transmission system.

We strongly support measures to provide greater regulatory cer-
tainty for transmission expansion, including provisions providing
for last resort Federal siting authority for high-priority trans-
mission lines and providing for the coordination and streamlining
of transmission permitting activities across Federal lands.

We support options that would allow for increased rates of return
on new transmission investments, including clarifying FERC’s au-
thority to provide incentive-based rates to promote capital invest-
ment in new transmission.

We support the goal of regional coordination and planning
through the mechanism of voluntary regional transmission organi-
zations that would provide certainty to the marketplace, prevent
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undue discrimination, and assist in eliminating transmission con-
straints. And we support changes in Federal tax law to allow the
recognition of gain over 8 years for the sale or disposition of trans-
mission assets as part of restructuring and to allow rural coopera-
tives to provide open access to their transmission systems without
losing their tax-exempt status.

Before I close, Mr. Chairman, let me just add that government
research and development has an important role to play here, as
well. That is why the President’s 2004 budget request includes ad-
ditional funding for high-capacity technologies, such as high tem-
perature superconducting transmission lines and for real-time grid
management tools to enhance reliability.

Our electricity system is the backbone of the U.S. economy. We
probably don’t think about something so obvious until the lights go
out, but we cannot afford to let such a vital component of our infra-
structure fail and I am confident that Congress will send an energy
bill to the President this fall that sets us on a course to successfully
address those challenges.

Mr. Chairman, that concludes my testimony.

Senator VOINOVICH. Thank you very much. Chairman Wood.

TESTIMONY OF PAT WOOD, III,' CHAIRMAN, FEDERAL ENERGY
REGULATORY COMMISSION

Mr. Woob. Thank you, Mr. Chairman, Senator Levin, and Sen-
ator Lautenberg. As the Deputy Secretary just outlined, the FERC
and its staff are participating as members of the joint U.S.-Canada
Task Force to look at what actually happened, why it cascaded
across such a broad territory. And while the analysis of this voltage
collapse is ongoing, I will refrain from, as you indicate, for the pur-
pose of this hearing, we are not going into that anyway, but will
refrain from trying to analyze too deeply until we get the facts, be-
cause I think the facts should drive us wherever they lead.

The Federal role in electricity grid management is the focus of
your hearing today, and from the outset, let me be clear. As I be-
lieve Senator Levin just pointed out, our explicit authorities under
the Federal Power Act and other statutes in the area of reliability
are very limited. However, we do have some insight into regional
grid management deriving from our role primarily as the economic
regulator of the electricity industry and I think that can provide
some insight, as you requested in your letter of invitation, Mr.
Chairman.

The blackout illustrates, as have many other events in the past
couple of years, that the power grids are regional in nature. After
each significant blackout, which were 1996, 1999, 2000, 2001 in
California, and this year 2003, the Nation has taken significant
steps forward to recognize that we are, in fact, interconnected and
regional and to develop new rules and institutions that recognize
this fact.

For example, after the 1965 blackout in the Northeast, the
NERC was created to create regional and voluntary reliability
standards. That is the subject of the legislation in conference today.
That would actually make that mandatory.

1The prepared statement of Mr. Wood appears in the Appendix on page 71.
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After the 1996 blackout across the West, the governors and insti-
tutions out there developed a regional transmission plan that led
to significant investment in the grid. I do have to add that I think
that needs to continue. I believe that this blackout, similarly, will
warrant significant action toward better regional grid management,
as well.

Prior to my term on the Commission, the bipartisan commission
back in the 1990’s issued Order 2000, which encouraged, but did
not require, the formation of regional transmission organizations,
such as PJM that Mr. Lautenberg talked about. The expectation at
the time was that these would form across the country by the end
of 2001 and that they would be able to assume full control of the
regional grids.

The Midwest, however, is a good example of the fits and starts
and the difficulties that the voluntary RTO program has had in
achieving independent regional control in many areas. In such a
voluntary arrangement, key principles like governance, independ-
ence, and even reliability are subject to negotiation and com-
promise.

In Order 2000, the Commission stated that RTOs would have
public accountability for reliability. RTOs would improve reliability
because they have a broader, more regional perspective than indi-
vidual local utilities, which number presently 130 independent con-
trol areas in the country that are actually the managers of the grid
implementing the voluntary NERC standards.

RTOs, as we have seen, have the ability to take action if they
have the operational authority to do so. An RTO can end the bal-
kanization within the region of the grid and assign it exclusive au-
thority for short-term reliability. In fact, these characteristics are
embedded in Order 2000 and they relate to the appropriate inde-
pendence of the entity to run the grid, the appropriate scope and
regional size of the grid configuration, full operational authority of
the grid, and the exclusive authority to oversee short-term reli-
ability, which are the NERC standards.

RTOs also provide long-term transmission infrastructure devel-
opment, a regional planning process, a regional rate recovery proc-
ess through tariffs that are administered and are applied on a
multi-state basis. These are developed through stakeholder proc-
esses and have been very successful in the regions where we have
them. I think that regional investments are going to be almost im-
possible to make if you do not provide investors a very clear path
for recovery of those new investments that I think, Mr. Chairman,
you have pointed out. As a common sense matter, we know they
need to be made, and we have been knowing this for a few years.
But the problem is, an investor is not going to sink money if he
or she doesn’t know how the money is going to get back with a re-
turn.

This spring, after a year and a half of hearings and workshops
and road trips and written comments, we put out a vision for a
wholesale power market platform. It is also known by its earlier
name, standard market design. We recognize the regional nature
of the power grid and the uncertainty that is created by having bal-
kanized systems across the country. The platform would mandate
participation in RTOs and require a transition process.
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Many other features are left to regions to design and for State
officials to participate in, crafting the details. But as a practical
matter, we do need platforms upon which regional grid manage-
ment can happen so that the benefits that we all know can happen,
that we have seen in parts of the country where this planning has
gone forth, can move forward. Thank you.

Senator VOINOVICH. Thank you. We will limit our questions to
each of the Members of the Subcommittee to 5 minutes and rotate
it.

The two of you have had a chance to observe what has happened
here in the last several years and most recently on August 14. The
real question that I have is, what is the best way of ensuring that
it doesn’t happen again and that we have the reliability that is out
there, and who should be in charge of the whole operation?

In other words, we have had a kind of a mixed system out there.
FERC has a role and the independent systems have a role, and you
have the regional groups. How do we improve that system so that
we don’t have what happened on August 14?

Mr. McSLARROW. Mr. Chairman, I think that there are several
different answers, but the most obvious one is to pass the energy
bill that includes the provisions that I outlined in my testimony.

Senator VOINOVICH. You believe that the provisions that are in
the energy bill now, which is in the Conference Committee, will get
the job done?

Mr. McSLARROW. They will get most of the job done. What I don’t
know and we won’t know until we conclude our task force inves-
tigation is whether or not there is something specific to August 14
in addition to the recommendations that I have outlined that are
included in the Conference.

But the energy bill in Conference has a robust electricity title.
It deals with siting. It deals with incentives for transmission. It
deals for encouraging the development of regional transmission or-
ganizations. It deals with FERC’s ability to clarify those roles and
provide incentives. It does a lot, and most importantly, it includes
mandatory enforceable standards that are implemented by the Na-
tional Electric Reliability Council and enforced by FERC. So I can’t
say right now it will do 100 percent, but it will do

Senator VOINOVICH. Implemented by the Reliability Council, but
they are enforced—FERC’s role will be to enforce and make sure
that they are carried out?

Mr. MCSLARROW. Yes, sir.

Senator VOINOVICH. Which is not the case today?

Mr. McSLARROW. Yes, sir, that is right. Today, it is a voluntary
reliability regime and FERC has no authority to enforce that, nor
does NERC, for that matter, and there is certainly no penalty for
not playing by the rules.

Senator VOINOVICH. Well, we are hoping you get an energy bill
out before the end of the year. The joint U.S.-Canadian study, you
said it is not going to be months, it is going to be weeks. How long
do you think that it will take before we wrap that up to determine
whether or not they come up with something that ought to be
added to the provisions of the energy bill?

Mr. McSLARROW. I would say we should do the energy bill as
quickly as we can. We will get our task force completed as quickly
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as we can. If there are recommendations and it is still timely to
add to the energy bill, we will, but the administration would urge
that we not slow down the energy bill. It is important to get it
done. If there are additional recommendations, we will come and
make those to Congress. There are plenty of vehicles that we can
add that I am sure will have widespread bipartisan support to en-
sure that the outage of August 14 doesn’t occur again. But we
would urge to move forward as quickly as possible on the energy
bill.

Senator VOINOVICH. Mr. Wood.

Mr. WooD. On the more granular level, that being the legal
framework that would be clarified

Senator VOINOVICH. Mr. Wood, I just want to say something. You
are the Chairman of the FERC.

Mr. Woob. Yes, sir.

Senator VOINOVICH. You have, what, three members now?

Mr. Woob. We are down to three, yes, sir.

Senator VOINOVICH. OK. I understand that you are not even ca-
pable of doing things because you need two more members?

Mr. Woob. Oh, no. We are doing fine.

Senator VOINOVICH. Are you?

Mr. Woob. We are down two, and——

Senator VOINOVICH. You don’t need another two members?

Mr. Woob. We are look forward to them being here, yes, we do.
[Laughter.]

We definitely do.

Senator VoOINOVICH. Well, I think that we ought to move as
quickly as we can so that you have those two new members.

Mr. WooD. One of our three, however, his term would be up
when Congress adjourns, so at that point, we do have trouble.

Just to follow up on Mr. McSlarrow’s comment, getting the legal
clarifications of that world out there are certainly helpful. The un-
certainty that is created by not knowing what the future looks like
makes investment an almost non-event. So I do want to strongly
urge from the Commission’s perspective, that is kind of down a lit-
tle bit more in the trench, that we really do need the Congress to
say this is what the energy world is going to look like. Putting it
off for yet another session just means 2 more years of investor un-
certainty, and quite frankly, we have had that for quite a while
and we need to move on.

So I do want to recommend, as Mr. McSlarrow did, that we do
get the energy legislation out. I think it has got potential to really
clarify a lot of issues here. Our job is to take it to the doability
point and to take the mandatory reliability rules that NERC and
its experts would work up and go through a public vetting process.
If, for example, we find that those conflict with some other Power
Act obligation, we have an obligation under the proposed bill on
both the House and the Senate side to kick it back and say, rethink
this because of these issues.

We have to delicately balance this oversight role because it is
also going to be overseen by independent Canadian authorities, and
so this, as we saw, it is an international power grid. We have to
make sure that—and I think the law has been written in a way
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that is very respectful of that. So those are the kind of delicate
things on reliability.

The question is, OK, who is going to actually implement these
standards on a day-to-day basis? Are we going to have it be the 130
independent utility control areas, some big, some small, across the
country, or are we going to try to look at that on a more regional
basis, as we were talking about earlier in our opening statements.
I do think that the regional model is clearly the correct way to go
and also the common sense way to go.

Senator VOINOVICH. Thank you very much. My time is up. Sen-
ator Levin.

Senator LEVIN. Thank you, Mr. Chairman.

I would like to ask about the current authority that FERC has
in this area of regulation. FERC indicates it is not a clear authority
to assure reliability, but the regulations which have been issued,
the orders which have been issued by FERC, suggest otherwise.

In February of 2000, FERC issued the final rule, an order enti-
tled, “Regional Transmission Organizations,” the RTO, which “codi-
fies minimum characteristics and functions that a transmission en-
tity must satisfy in order to be considered an RTO.” You grant RTO
status to regional entities, such as MISO, that operate trans-
mission lines in Michigan and Ohio.

In the order, it says that it establishes required characteristics
and functions for these RTOs for the purpose of promoting effi-
ciency and reliability. Then the order goes on to state that an RTO
“must ensure the integration of reliability practices within an
interconnection and market interface practices among regions.”
And it goes on to say that the RTO “must have exclusive authority
for maintaining the short-term reliability of the grid that it oper-
ates.” So it sounds like you have authority now and, indeed, will
not certify or will not license an RTO unless it does those things.

Mr. Woob. Correct.

Senator LEVIN. What is lacking?

Mr. Woob. Well, that whole program has requirements and obli-
gations, but it is not—it is a program that utilities volunteer to be
in. So the predicate for all those required characteristics is really
set back in that rule, which our proposal of recent months would
change and make mandatory for everybody. But that rule in 1999,
which was finished up in 2000, is at its heart an encouragement
or voluntary. So the legal authority on that was, I don’t think, a
problem, but it was one that the Commission chose not to exercise
at the time.

Senator LEVIN. Can you refuse, then, to certify an RTO?

Mr. Woob. We could, yes, sir.

Senator LEVIN. And then what would be the penalty? Why would
an RTO care if it were not certified? In other words, if you can in-
sist that there be reliability standards that an RTO will adopt

Mr. Woob. Under current law——

Senator LEVIN [continuing]. As part of the certification process,
why isn’t that enough power right now to achieve those reliability
standards?

Mr. WoobD. Where you have utilities agreeing to get into an RTO,
you are correct. There is no question there. Where you have got
some that do and some that don’t, or some that will and some that
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won’t, then you do have some concerns, and that is actually one of
the issues we have in the Midwest, is you have some utilities that
have not joined up with an RTO and there are basically holes in
the Swiss cheese.

Senator LEVIN. The standards which are in the House and the
Senate bill, I take it, are adequate as far as you are concerned in
the energy bill to achieve the authority that you need to make
mandatory these standards, reliability standards?

Mr. Woob. Yes, sir.

Senator LEVIN. OK. You, Mr. McSlarrow, the Energy Department
supports those provisions, I understand.

Mr. McSLARROW. We do, yes, sir.

Senator LEVIN. Now why, if the energy bill—if, and I know it is
a big if—it runs contrary to your hopes, perhaps your expectations,
but at least your hopes—if the energy bill doesn’t look like it is
going to pass this year, why is it not essential that we pass these
provisions to assure reliability and that there is not a repeat of the
blackout? Why do we hold them hostage to the rest of the energy
bill, which has all kinds of complicated provisions where people are
in dispute over them? We have everything from the Alaska wilder-
ness to things which are almost as complicated as that.

Why should we say that we are not going to do what we need
to do to prevent a future blackout and give FERC what it needs
in terms of authority until and unless we get all these other energy
issues resolved?

Mr. McSLARROW. I don’t think that it is just about NERC’s reli-
ability standards.

Senator LEVIN. About——

Mr. MCSLARROW. About these mandatory reliability standards.
And quite frankly, I have not met a utility official or an engineer
who hasn’t treated them as if they were mandatory. So, I mean,
making them voluntary to mandatory does, yes, put the stick a lot
bigger, because now you can do monetary penalties.

But at its core, there is more in the energy bill than just this and
it is that certainty that I was mentioning in my answer to Chair-
man Voinovich, is that we can make all the reliability standards
in the world, but if you don’t have anybody that wants to come and
invest in upgrading the grid, not just big new power lines. We
might need some of those, sure.

But investing the kind of smart technologies that are out there
that are dying to be implemented on the grid that utilities have
zero incentive to employ right now if they don’t understand what
the regulatory and investment framework is going to be. And I will
say, there are a number of provisions throughout both the House
and Senate bills that do provide, I think, good contours for that in-
vestment certainty for the next 10 years.

Senator LEVIN. It would be less likely that they will invest?

Mr. McSLARROW. Yes, sir, if we just have——

Senator LEVIN. That is fine.

Mr. McSLARROW. If we have no bill or just a stand-alone reli-
ability bill, I think.

Senator LEVIN. I understand there would be less incentives, but
you still need these reliability standards. There may or may not be
those kind of investments. Those are presumably positive features.
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But in the meantime—and you are not guaranteeing that invest-
ment with the energy bill, with those other provisions. You are just
presumably facilitating.

But on this, we know there is a consensus that we need to give
for this power to force these regional entities, these regional coun-
cils to take the steps to make these mandatory, and if they don’t
or if they are not adequate, for FERC to substitute its own stand-
ards. So they will do some good by themselves. They will clarify
your power by themselves. And so it seems to me that we are risk-
ing needlessly, we are risking that additional clout by linking it to
all of these other provisions.

I am talking about all the other provisions of the energy bill. 1
am not talking about the ones that you have just outlined. I am
talking about drilling in Alaska and everything else that is in here.

Mr. MCSLARROW. Senator, if we are at the end of session and
nothing has happened on the energy bill, I am certainly not pre-
pared to say today that we are going to take off the table any op-
tiorllls between the administration and the House and Senate lead-
ership.

I will say this. We have lurched from energy crisis to energy cri-
sis, from California at the beginning of our administration to gaso-
line prices to oil prices to natural gas shortages, back to electricity,
to home heating oil, and every time, there is something in the en-
ergy bill that could be taken out and passed right then. And our
view is, we need to stop this and pass a comprehensive energy bill.
So before we get to that point, I think we should do everything we
can to get it done.

d§enator LEVIN. And if you get to that point, you are open mind-
ed?

Mr. McSLARROW. I am open minded, yes, sir.

Senator LEVIN. Thank you. My time is up.

Senator VOINOVICH. Senator Lautenberg.

Senator LAUTENBERG. Thank you, Mr. Chairman. I am curious as
to whether or not there are mandates or requirements for RTO for-
mulation or any indication of a preference by FERC that suggests
that this is a good way to operate. I mean, there was a mention
of it in the statement that Mr. Wood made, that PJM functioned
very well because we had the capacity to control the switches and
the supply, the connections that were necessary to keep our lights
on with a relatively minimal effect.

So is there anything in the regulation that says or in the rules
that say if there must be an RTO, that there should be an RTO.
Is that what you're thinking? Has any direction been given? Are we
in our area just lucky that, by chance, we had formed this RTO?

Mr. Woob. I would think one should never discount luck. I think
the ability of the utilities actually started back in the 1920’s, Sen-
ator Lautenberg, in the Pennsylvania, New Jersey, Maryland, and
Delaware areas, including the District. However, yes, in 1999, the
question that Senator Levin was asking me about, the Commission
that I chair now did put forth a detailed set of standards that
should be met on a voluntary basis by the utilities under FERC ju-
risdiction throughout the country. I think the Commission at the
time hoped that that would happen over an 18-month period. It did
with a few utilities, but—and particularly throughout the West,
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with the exception of California, and in some Southeastern
States—we have not seen a lot of forward progress on coming to-
gether on that.

And then throughout the country, random utilities are not par-
ticipating, either because they are not FERC jurisdictional or they
just choose not to because it is not a requirement. So, actually, we
have proposed, and have out there, a rule that would make that
mandatory and that is what the subject of some debate is here in
the Senate.

Senator LEVIN. Mr. McSlarrow, last week’s House hearing on the
blackout, Secretary Abraham indicated that the initial investiga-
tion findings of the blackout task force will not be open to the pub-
lic. But DOE has also publicly stated that it wants a transparent
process. Now, what is going to happen here? Is it going to be trans-
parent, open to the public, or is it going to be filtered, censored, or
husbanded by the administration?

Mr. McSLARROW. There are two different things going on. The
first is the investigation. This is not like we are having a series of
public policy meetings. These are actual investigators looking at
data on computers and interviewing operators of the grid, operators
of the ISOs. This is the same thing that was taking place all over
America with any law enforcement agency. Normally, you don’t
have the public traipse along with you doing that.

Once they get the findings, then we actually move to a policy
phase where we are thinking about recommendations. Secretary
Abraham did testify, and I know it is his intention, that we will
have as open and transparent a process as possible.

Senator LAUTENBERG. I hope so, because the public is a partner
here. We hear grumblings. People say, well, it is going to cost more
for the users, for the ratepayers to get this thing into shape. But
then, in my view, we have to take a look back, see what the oper-
ating results were of these companies, what did they do with their
reserves, did they build any reserves, and why didn’t they move
ahead on some of these things.

Mr. Wood, you talk about state-of-the-art digital switchings,
things that I think are dying to be used in the current system.
Well, if that is the case and we have technology, we understand
what it is that would keep things going, then why haven’t we
moved? Was there such an overwhelming profit motive for this
commodity material that they just said, well, the heck with that.
We are not going to do it until we are forced to do it. Where would
the automobile business be if they didn’t improve the design on a
constant basis? Where would other industries be?

So what happened here? Why weren’t these investments made,
do you think?

Mr. Woob. From the FERC side, we do get all the financial data
and we are looking from really tracking all the utilities involved in
this blackout from 1990 forward to get an idea of what kind of in-
vestments were made. I don’t have any data at this time to share,
but we will be including that with the broader study going on here
to just understand what sort of investment has been made in the
transmission grid by the current people doing that and get a better
understanding why that went up or down. But I don’t have a spe-
cific answer to your question today.
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Senator LAUTENBERG. I can tell you that the ratepayers will not
joyfully write checks and say, OK, well, we have to fix the systems.
You said something. Investors want to know what is going to hap-
pen if they put money in there and they have a right to know that.
There are opportunities for financing, especially in periods like this
when the cost for money is relatively low, and I would hope that
the target isn’t the ratepayer who is going to be asked to pick up
the load because the system was faulty.

Do either of you think that if we had RTOs in place, more RTOs
in place, that wouldn’t it have been possible to prevent the black-
out from occurring?

Mr. McSLARROW. Go ahead.

Mr. Woob. I want to resist the urge to just say yes and be quiet
there, but

Senator LAUTENBERG. No, don’t.

Mr. WooD [continuing]. I do think some aspects of RTOs were
very helpful. I mean, there is an understandable debate about what
energy markets should do and what they should look like. Should
they be like PJM or should they be something less than that? And
that is a fair debate to have. We have it a lot.

But at the core, the RTO is a transmission operator of a regional
grid that recognizes what the laws of physics have told us long ago,
that this product is going to flow where the path of least resistance
lies, not where State boundaries or utility boundaries lie. So at its
core, you have got that business plan going on there.

And so to the extent an RTO does bring together and get invest-
ment and get the kind of real-time control systems where you can
see, in fact, that that line is out, that line is on, this one is sagging,
to have that information come in at one time over a broad area,
not just for one small utility but for the entire area, yes, I think
had we had some of the utilities in the Northern part of Ohio all
part of the same interconnected and real-time communicated grid,
that might have been a different outcome, sure.

Senator LAUTENBERG. Yesterday, I was visited by several em-
ployees of First Energy and they reported to me that the company
is using power transmission lines at well over capacity and has
failed to replace sections of an old unreliable infrastructure. Can
FERC play a role to address this kind of irresponsible part of be-
havior on the part of a utility?

Mr. Woob. I think we can. As I mentioned, we are talking to
folks of that nature. I am not sure if it is the same ones as part
of the broad investigation with the task force. And if there are spe-
cific issues that relate to FERC’s mandate as opposed to that of the
Canadians or the other American agencies, we will pursue those
independently.

I do think this is probably an area where mandatory reliability
standards as opposed to the voluntary ones makes a difference—
and the main difference there is you can put a price tag on vio-
lating a mandatory standard. If a mandatory standard is, you can’t
exceed 105 percent of the capacity more than ten minutes out of
a day, or whatever the standard would be, then that has a financial
consequence attached to that.
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We do not have that today. Now, a State may have that author-
ity. Some States do and some don’t. But we clearly do not. That
would change with the reliability legislation in both chambers.

Senator LAUTENBERG. Mr. Chairman, I will conclude with that,
but I would hope that we go further in developing information be-
cause it is very hard in this kind of a fairly short burst to get the
data that are needed. I think that there is an opportunity—should
be an opportunity for us to thoroughly review the past performance
of these firms, to have it done and presented to us or to the Con-
gress generally, about what took place when things were better and
whether there was any preparation at all for the expansion that
was inevitable as our population grew and demands were increas-
ing.

So I commend you for doing this, but I think that there is a lot
more that we have to learn before we are satisfied that it is not
going to be the ratepayers doing this.

Senator VOINOVICH. One of the things that I have mentioned is
that it is my intention that once the report is finished, to have
hearings on that report. It is going to be public. We are going to
have people in here and we are going to go over the report. I would
rather wait until everybody has got all the information to do it
rather than do it prematurely, as is so often the case around here.
Sometimes, we never do get to the real cause of something because
you have tackled it before people have had the facts before them.

I would like to thank the panel very much for being here today.
I just want to make one thing clear again. Both of you feel that
to remedy some of the things that we have talked about here, par-
ticularly Senator Lautenberg about what people should do and
shouldn’t be doing. You believe that the language in the energy bill
electricity title gets the job done.

Mr. McSLARROW. We do.

Senator VOINOVICH. That is what I am worried about. I want to
make sure that since this new incident on August 14—that there
isn’t anything new that has come to the surface that ought to be
reflected in that language so it is as comprehensive as possible.

I would also like to mention that I happen to believe that this
should stay in the energy bill. It is long overdue that this country
have an energy policy. There is so much uncertainty out there, not
only in this area, but also what utilities can do to reduce their NOy,
SOy, and mercury emissions, and it is a chaotic situation of law-
suits. It is a maze, as a matter of fact. We need to clear that out
and let everybody know where they stand, and if they get out of
%ine, that they are going to pay a steep penalty for getting out of
ine.

I hope that you keep staying with this and keep the administra-
tion on it, that we have to get an energy bill out and we have to
get it out as soon as possible. Thank you very much for being here
today.

Mr. Woob. Thank you.

Mr. McSLARROW. Thank you, Mr. Chairman.

Senator VOINOVICH. We are going to recess for a few minutes.
There is 4 minutes left in the vote. So we are going to go over and
vote and then we will stick around for the vote on the next bill and
then come back and we should have about 35 or 40 minutes so that
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maybe we can get the testimony from our witnesses that are here
today. Thank you.

[Recess.]

Senator VOINOVICH. The Subcommittee will come back into order.
I want to apologize to the witnesses. We never know in the Senate
what is going to happen and we had some stacked votes then. We
are going to try and get as many of you in as we possibly can. I
have to go back. I have about 20 minutes between now and then
and I will try to have the next vote, which is very important be-
cause it is an amendment that I am cosponsoring, and then we will
see how it works out.

You all know who you are and I am glad that you are here. For
the record, on our second panel we have Dr. Alan Schriber, who is
Chairman of the Public Utility Commission of Ohio. Thank you for
being here, Dr. Schriber.

Next to Dr. Schriber, he has his predecessor, Craig Glazer, who
was former Chairman of the PUCO of Ohio, and now is Vice Presi-
dent of PJM, and someone that has worked with me on energy
issues since he was in the Water Department of the City of Cleve-
land and we rewrote the public utilities law of Ohio. And then
when I became governor, I made him Chairman of the Public Utili-
ties Commission, and Craig, I am glad that you are here.

James Torgerson is the President and CEO of the Midwest Inde-
pendent System Operator. William Museler is the President and
CEO of the New York Independent System Operator.

And rounding out the panel, James Kerr, a Commissioner of the
North Carolina Utilities Commission, and Dr. Mark Cooper, the Di-
rector of Research at the Consumer Federation of America.

I wish the witnesses would stand up and I would swear you in,
as is the custom.

Do you swear your testimony is the whole truth and nothing but
the truth, so help you, God?

Mr. SCHRIBER. I do.

Mr. GLAZER. I do.

Mr. TORGERSON. I do.

Mr. MUSELER. I do.

Mr. KERR. I do.

Mr. COOPER. I do.

Senator VOINOVICH. The record will show that they all answered
in the affirmative. We will start out with Mr. Schriber.

TESTIMONY OF ALAN R. SCHRIBER,! CHAIRMAN, PUBLIC
UTILITY COMMISSION OF OHIO

Mr. SCHRIBER. Thank you, Mr. Chairman, and thank you for the
opportunity to be here. My testimony, I won’t read. If it is sub-
mitted for the record, that would be great.

Senator VOINOVICH. May I say something? You all heard the tes-
timony before from the other two witnesses, I think, didn’t you?

Mr. SCHRIBER. Yes.

Senator VOINOVICH. And you also heard the questions from Sen-
ator Levin and you also heard the questions from Senator Lauten-
berg

1The prepared statement of Mr. Schriber appears in the Appendix on page 88.
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Mr. SCHRIBER. Yes, sir.

Senator VOINOVICH [continuing]. And you heard some of my
questions. If you want to sprinkle in some of your reactions to that,
I would be very grateful.

Mr. SCHRIBER. OK, sir.

Senator VOINOVICH. I am particularly interested in whether or
not the language in the energy bill, which I am sure most of you
are familiar with, is adequate to get the job done or if you have
some problems with that language. I am going to be very much in-
volved, and have been, with that bill, and I would sure like to hear
from any of you if you think they have left out—there is a big hole,
or there is something in it that we feel goes too far or whatever
your opinion is.

I want to fix the problem, and we will talk about this investiga-
tion after they get the job done. But we have this wonderful oppor-
tunity to make a difference and I want to make sure that we don’t
miss this opportunity.

Mr. Schriber.

Mr. ScHRIBER. Thank you very much, and I will note that I am
a member of that binational task force and I would look forward
to delving into that and hopefully someday reporting back to you.

Just to get to the point, which I know you want to do, we want
to talk about reliability for a moment because I think everybody
agrees that reliability is a critical issue. I think for clarity, we need
to understand that reliability can take on different meanings. In
the arcane world of electricity that we deal with, we talk about reli-
ability in terms of security and resource adequacy. I think what we
are talking about now, in light of the blackout of August 14, is the
physical properties of the network, of the system, of the grid. How
secure is 1t? Is it reliable? Is it going to break? I think that is really
important.

I don’t think we have a third world system. I think what we do
need is rules and we need standards. We need NERC and FERC
to have the authority to promulgate and enforce those rules, and
I think the States can play a very prominent role in enforcement.

As you know, having been governor, Mr. Chairman, in Ohio, as
in other States, we enforce—the State enforces rules that are pro-
mulgated by other Federal agencies, highway rules, rail rules, and
so forth, and there is a good argument that can be made for having
the ability to enforce rules that are for FERC, if you will. But I
think, again, we all agree that is very necessary and I would say
that the reliability provisions of that electricity title are absolutely
essential.

I also agree with Chairman Wood that optimum allocation of re-
sources, of dollars toward the system, to the extent that it needs
to be fixed, and again, I don’t think it is a third world system. I
think it is like a highway system. It is broken down in some places.
It needs to be fixed in others, and in some cases, congestion needs
to be taken care of. I think dollars need to flow where they need
best be invested and I think this is done only if you have a control
which takes place over a larger area than among 12 fragmented
transmission systems, as we have in the Eastern Interconnect.

So, therefore, I would urge you and your colleagues to give FERC
the authority they need to move forward in establishing these
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large, centralized transmission systems that embrace not just one
or two, but a very large section of the Eastern Interconnect. I think
that gives FERC the ability to put these organizations in place, and
within those organizations, I believe decisions can be better forth-
coming.

S(g;)lator VoiNovICH. Can FERC right now order a utility into an
RTO?

Mr. ScHRIBER. No, but the States in some cases have, where
mergers have taken place. As merger agreements or as provisions,
likeO in Ohio’s law, States—rather, utilities were ordered to join
RTOs.

Senator VOINOVICH. So that right now, the power is in the States
to get utilities to join RTOs, and this legislation would give FERC
the power to order them in?

Mr. ScHRIBER. That is correct.

Senator VOINOVICH. OK.

Mr. ScHRIBER. We would hope. The States said, at least our
State has ordered that, and it has been a provision some mergers.
At any rate, I think FERC should be supported in their endeavors.

And, I think those are the two main provisions. We could talk
about the Public Utilities Holding Company Act. I would have no
problems with that being suspended or rescinded. I think that we
are likely to hear some arguments in opposition. They have to do
with deregulation as being a problem. And I am prepared, although
I won’t go into it now, but upon questioning, I would be prepared
to take issue with that. I don’t think deregulation has much, if any-
thing, to do with what is going on.

I think with that, I know you want to move on and I know you
want to hear what others have to say with respect to the questions
that were raised here, so I will conclude with that.

f 1Senator VoIiNoVICH. Thank you. Those comments were wonder-
ul.

Mr. SCHRIBER. Thank you.

Senator VOINOVICH. Mr. Glazer.

TESTIMONY OF CRAIG A. GLAZER,! VICE PRESIDENT, PJM
INTERCONNECTION, L.L.C.

Mr. GLAZER. Thank you, Mr. Chairman. It is always tough to,
first off, follow your successor. As bad as August 14 was for me
that night, I actually felt good that after 10 years, I said, somebody
else is in charge of the PUCO, not me for a change. So I am glad
I didn’t have his job that night.

I also, Mr. Chairman, I have to tell you, I sleep better at night
knowing that we have a member of the U.S. Senate that actually
ran an electric system, and not only ran an electric system, but ran
it and made it competitive and made the model of competition
work. I mean, competition worked in the City of Cleveland. It
brought savings to the residential customers and it was used by
you as an economic development tool.

I think those lessons are really important, so I just wanted to say
thank you for your leadership over the years. It is important that
we have somebody in the Senate that actually had hands-on experi-

1The prepared statement of Mr. Glazer appears in the Appendix on page 98.
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ence, and I think that means a lot as we move forward with this
and I appreciate your involvement in this energy bill because it is
so important to a State like Ohio.

Let me cut quickly to the chase. I remember one day back in
1996 in the dusty halls of the Ohio legislature talking with the
then-chairman of the State Committee, Senator Richard Finan,
about this electric restructuring. I remember discussing with him
electric restructuring and saying, “If this is about instant gratifi-
cation, forget it. It is not going to happen. If it is about cutting
rates, you don’t need to restructure the industry. I have got enough
authority at the PUCO to do that right now. If it is about command
and control from the government and telling people what to build,
we have the authority to do that.”

But if we needed to attract investment, when investment is crit-
ical to this industry, we need, and I firmly believe we still need,
to reform and continue to reform the structure of this industry. The
electric industry is the most capital intensive industry other than
the military, other than the military, the most capital intensive in-
dustry in the world. And right now, we are teetering in a very dan-
gerous place.

And you asked about the provisions of the energy bill. There are
good provisions, but there is some language floating around that
we think would actually might set this industry back if we are not
careful. I think we are in kind of a difficult place and the investors
are watching the fact that we are in a difficult place. Let me come
to that just in a minute.

I know Dr. Cooper, who I know very well and respect, is on this
panel and he is going to say restructuring doesn’t work. We should
just go back to the old way. Well, as I said, Mr. Chairman, at the
beginning, you ran a competitive electric system. You did make it
work. By the same token, in PJM, we have actually been able to
make the system work on the wholesale level. We have seen great-
er efficiency in generation. People are better maintaining their
equipment than they did under the old regulated system. We have
been able to attract new investment. We have been able to keep
prices stable.

And what is important for Ohio, in particular, but also for Michi-
gan in this, we have been working with our counterparts in the
Midwest ISO on a joint operating agreement and reliability plan.
I am not here to say that would have been the total panacea, but
it addressed a number of things that went afoul the day of August
14. Had that been in effect, I think we would have certainly re-
duced the number of people involved. We would have had clearer
rules in place.

I think it is important as First Energy moves into the Midwest
ISO, which it has chosen to do, as AEP moves into PJM, as it has
chosen to do, that we have that agreement in place. I hope we can
move forward with the Federal Energy Regulatory Commission, the
NERC, the National Electric Reliability Council. It will help Ohio
and it will provide a new level of reliability in the Midwest. To the
credit of Midwest ISO, we have been working together on that,
really had signed that, had that in place, at least conceptually, and
we are going through the stakeholder review process.
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You had correctly asked, what can Congress do? The first thing
I would say is do no harm. There are provisions floating around,
because this country is very split on the very issues you are talking
about, do we mandate RTOs? Commissioner Kerr will say, my re-
gion doesn’t need RTOs, and I respect him for saying that. But we
run into the law of unintended consequences. There is language
floating around in the Senate Committee draft that would really tie
FERC at the knees, would ban its efforts on—delay its efforts on
standard market design.

Mr. Chairman, I would rather almost kill something than delay
something. Delay, frankly, is an easy cop-out, but delay is really
the death knell to investment and I am very worried about that.

Also, we heard a lot about investing. You mentioned in your
opening statement, invest in transmission. We should do that, but
let us do it wisely.

One of the things which we do at PJM, one of the things which,
frankly, we did at the PUCO and Dr. Schriber continues to do is
regional planning. We ought to not just throw money at trans-
mission. We ought to integrate it with regional planning. Back at
the time, we had a big issue, you may recall, about scrubbers.

Senator VOINOVICH. Mr. Glazer, do you want to wrap it up?

Mr. GLAZER. Let me wrap it up by saying, at the end of the day,
we need to pause and study what has happened, but we do need
to move forward. We need to respect and go at different paces for
different regions. But let us not cut the Federal Energy Regulatory
Commission at the knees. Let us give it the continued ability to get
the job done, and that is in play right now in the energy bill.

Senator VOINOVICH. Both you and Mr. Schriber feel that the leg-
islation, the electricity title, gets the job done, but you are worried
about some stuff floating around that would delay it?

Mr. GLAZER. Yes.

Senator VOINOVICH. That is what you are—the language is OK,
but you are worried about what is going on inside the Committee?

Mr. GLAZER. Yes, exactly.

Senator VOINOVICH. OK. I have got it. Mr. Torgerson.

TESTIMONY OF JAMES P. TORGERSON,' PRESIDENT AND
CHIEF EXECUTIVE OFFICER, MIDWEST INDEPENDENT
TRANSMISSION SYSTEM OPERATOR, INC

Mr. TORGERSON. Good morning, Mr. Chairman. Thank you for in-
viting me to this hearing. I am Jim Torgerson, President and CEO
of the Midwest ISO. I want to provide some insights today on what
I saw concerning the circumstance surrounding the power outages
?f August 14 and offer suggestions as to what might be done in the

uture.

The Midwest ISO was formed in 1998. It is the Nation’s first vol-
untary regional transmission organization that did not originate
from a legislative mandate or against the backdrop of a tight power
pool. The Midwest ISO is also the first entity found by the Federal
Energy Regulatory Commission to be a regional transmission orga-
nization.

1The prepared statement of Mr. Torgerson appears in the Appendix on page 111.
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The Midwest ISO’s region covers portions of 15 States and the
province of Manitoba, and our current role is that of a NERC-cer-
tified reliability coordinator. As a reliability coordinator, the Mid-
west ISO monitors flows on key transmission facilities, develops
day-ahead plans, conducts next-hour analyses regarding the high-
voltage grid, and communicates with the control areas in our re-
gions who have the primary control capabilities to open and close
transmission circuits and to redispatch generation.

Three of the more than 30 companies within our reliability terri-
tory suffered outages in the blackout, Consumers Power Company,
Detroit Edison, and First Energy. The cause of the blackout and
why it cascaded will be forthcoming from the work being done by
the international task force formed by President Bush and Prime
Minister Chretien of Canada. The Midwest ISO only has a part of
the data needed to reconstruct those events, and in addition to ap-
pearing at today’s hearing, the Midwest ISO is cooperating with
the international task force and the General Accounting Office in
determining what occurred on August 14.

Likewise, the reason for the cascading effect of the outage is un-
known at this time. The analysis that has been done to date in the
Midwest seems to indicate there were a number of events in the
Eastern Interconnection on August 14. Some are surely related to
separations and the substantial losses of load that occurred and
others are likely unrelated.

At approximately 4:10 Eastern Daylight Time, portions of the
Eastern Interconnection were separating from one another:

Senator VOINOVICH. Mr. Torgerson, I know that and I appreciate
it.

Mr. TORGERSON. OK.

Senator VOINOVICH. I would really like you to—you have the
Midwest. You have seen the language in that energy electric title.
Do you like it or don’t like it? Do you think they are stepping on
your toes? Do you think that utilities should be able to be man-
dated join? That is what I am interested in.

Mr. TORGERSON. Yes, Mr. Chairman. We find that we need
strong reliability standards, and they should be mandatory. We are
comfortable with the language in the energy bill. I think it does
provide what we need for us to go forward. I think the energy bill,
overall, will be satisfactory. I agree with my colleagues here about
the energy bill as it stands.

The other thing I wanted to point out is the Midwest ISO has
formed an organization, the Organization of MISO States. The Or-
ganization is composed of all the State commissions within the
Midwest ISO that have gotten together to work cooperatively with
the Federal Government on siting of transmission facilities. We be-
lieve that approach holds great promise in allowing the siting of
needed transmission facilities and protecting the regional efforts to
address issues associated with the wholesale electric market.

Senator VOINOVICH. So in terms of the siting of transmission
lines, you would be involved in doing that, in other words, setting
priorities as to where the transmission lines might be, looking at
your grid and how it all works out?

Mr. TORGERSON. In our overall approach, we provide a long-term
transmission expansion plan that covers the entire footprint. We
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just had it approved by our board. We work with all the State com-
missions in getting this built up. Then we do a review of it to make
certain that what is in the plan will relieve congestion. It is not
overstepping things, it is making sure there are no duplicative in-
vestments, and it looks at how we are solving problems in the Mid-
west. That is then worked with all the States and the State com-
missions and then ultimately approved by our board, and our board
approved $1.8 billion in investments that needed to be made for re-
liability in the Midwest over the next 5 years. So those are the
things we have been focused on.

Senator VOINOVICH. Do you think that the provisions of the elec-
tricity title in terms of siting, dealing with the NIMBY problem
and the NEPA problem, are taken care of, or do you still think
more is needed. I mean, one of the problems is, how do you pay
for it, and two, how can you get it done, and do you think that the
language is adequate enough so that if you decide these trans-
mission links have to be sited, that it can be done?

Mr. TORGERSON. We think it is adequate. I think the approach
we are taking with the Organization of Midwest ISO States is they
are looking at it regionally, but they are also breaking it down. If
a project is going to affect two or three States, those two or three
States will then work with us on getting the siting done, and that
is the game plan behind it. So we think it can be effective.

Senator VOINOVICH. Thank you. I want to make clear also to you,
and I again apologize to you, because of this vote schedule, your
full testimony will be entered into the record.

Mr. TORGERSON. Thank you, sir.

Senator VOINOVICH. Mr. Museler.

TESTIMONY OF WILLIAM J. MUSELER,! PRESIDENT AND
CHIEF EXECUTIVE OFFICER, NEW YORK INDEPENDENT SYS-
TEM OPERATOR

Mr. MUSELER. Thank you, Mr. Chairman. I will skip most of my
prepared remarks and go to the subjects that you wanted us to con-
centrate on here.

Just a brief background. The New York ISO began operation in
1999. We are responsible for operating the grid, assuring open ac-
cess, and operating New York’s electricity markets.

With respect to the policy:

Senator VOINOVICH. May I ask you something? Are you part of
PJM?

Mr. MUSELER. No, sir.

Senator VOINOVICH. You are a separate operation? OK. I have
got it.

Mr. MUSELER. That is correct. The Northeast consists of—and we
all operate approximately the same way. PJM, which is the largest
RTO. There are three ISOs, New York, New England, and Ontario.
So when we talk about the Northeast, we typically talk about those
four ISOs and RTOs which all operate more or less the same way
and the markets are—at least the New York, PJM and New Eng-
land markets are very similar to one another.

1The prepared statement of Mr. Museler appears in the Appendix on page 118.
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With respect to the policy recommendations, it is certainly strik-
ingly clear that we need mandatory reliability rules. Our view is
that NERC should be the standard setting authority under FERC
jurisdiction.

You asked, however, whether or not there were—whether or not
provisions in the pending legislation are adequate. As you know
better than I do, there are differences between the House and Sen-
ate versions. For example, with respect to reliability, one of them
allows for a region or a sub-region to have more stringent reli-
ability rules if they so desire. We think that is critical. New York
City currently has more stringent reliability rules than the NERC
rules and we think that if the areas, the States, and the operating
authorities believe that more stringent rules are required in certain
areas, that we should be permitted to do that.

It would not, in my view, be acceptable to have an area like New
York City be held to the floor of reliability when the importance of
maintaining power in New York City has effects nationally and
even internationally. So we certainly think the legislation deals
with mandatory reliability rules very well, but there is a difference
between the bills and we think that needs to be taken into consid-
eration.

With respect to siting, again, I think the legislation is very good
in that regard. But with respect to backstop authority for siting of
transmission lines, there is a difference. So it depends on what the
Conference Committee comes up with there. The States have the
primary responsibility for siting transmission lines. I don’t think
anybody disagrees with that and State compacts, State agree-
ments—and PJM is a good example of that in terms of the agree-
ments they have with their States to move on their transmission
plans and actually build things—is a good example of that.

However, should the States fail, there, in our judgment, needs to
be some backstop to ensure that the public interest is taken into
consideration.

Senator VOINOVICH. Mr. Museler, I am going to have to excuse
myself because I have got 2 minutes left on the vote, but the point
you are making is that if the States don’t do the siting and the
siting is needed then the backstop should be, what, FERC?

Mr. MUSELER. Yes, sir.

Senator VOINOVICH. FERC should be able to say, these lines have
to be sited. We are looking at the big picture. It has to be done.

Mr. MUSELER. Well, they should have the authority to make that
judgment.

Senator VOINOVICH. To make the judgment.

Mr. MUSELER. They may affirm the States.

Senator VOINOVICH. OK. I think I will try and be back in about
10 minutes and we will finish up, and then maybe give you all an
opportunity to share some more with me. Thank you.

[Recess.]

Senator VOINOVICH. The Committee will come to order.

Mr. Museler, you had some time left. Do you want to make any
last one or two comments?

Mr. MUSELER. I would just make one additional point, Mr. Chair-
man, and that is with respect to the cost recovery, transmission
cost recovery provisions in the legislation. It does provide FERC
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authority for certain cost recovery measures. I would note that I
would not suggest anything additional except that even with that
authority in States and jurisdictions that have bundled trans-
mission rates and rate caps, the fact that FERC can set a higher
transmission rate does not translate into the actual entities—in all
cases, it does not translate into the entities actually being able to
get that as an incremental amount of revenue recovery.

So FERC needs the authority, in my judgment, to be able to en-
sure that its incentive rate of returns or its regular cost-base rate
of returns actually are able to flow through to the transmission
builder-owner within a reasonable amount of time. If there is a 5-
or 10-year rate cap that prevents that—that will chill investment
if investors know they can’t even begin to recover for 5 or 10 years.

That is all I would like to add, sir.

Senator VOINOVICH. Thank you.

Senator VOINOVICH. Mr. Kerr.

TESTIMONY OF JAMES Y. KERR, II,! COMMISSIONER, NORTH
CAROLINA UTILITIES COMMISSION

Mr. KERR. Thank you, Mr. Chairman. My name, again, is Jim
Kerr. I am with the North Carolina Utilities Commission, and to
my knowledge, I am the first State official from outside the directly
affected region and I appreciate your Committee, Subcommittee’s
interest in hearing to some extent from those of us beyond the di-
rectly affected area.

I have filed written testimony which is part of the record, and
given the time constraints will also dispense with my prepared
statement this morning. What we have tried to do in our testimony
is to describe that we have a very different electric industry struc-
ture in the Southeastern United States that is dependent on
vertically integrated utilities and a cost-based State regulatory sys-
tem.

With respect to reliability, I have also illustrated how that elec-
tric industry system on a regional level is coordinated through the
Southeastern Reliability Council and sub-regions within the South-
east and how we deal directly with accountability, planning, coordi-
nation, and operational control.

With respect to the broader issues that are being discussed as
possible reactions to August 14, in my testimony, I express the sig-
nificant concern that regulators in my region have had with man-
datory RTOs and standard market design initiatives at the FERC
and then try to comment briefly on the discrete issues in the bill
which we think, or which I think, as a personal opinion, are pretty
good ideas.

You have asked this morning for our thoughts on the specific lan-
guage that is before the Congress in the Conference Committee,
and for the sake of time, I will run through very quickly that it is
my opinion that the Federal enforcement authority over reliability
standards is certainly an appropriate step that this Congress could
take. I believe that appropriate backstop siting authority, similarly,
is an appropriate step that this Congress could take.

1The prepared statement of Mr. Kerr appears in the Appendix on page 127.
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I want to point out here that on that point, I differ with the posi-
tion of the National Association of Regulatory Utility Commis-
sioners. They are opposed, and I feel obligated to point that out.
It is my personal opinion, however, that the language on this issue
in the bill is, in fact, appropriate.

I think that appropriate incentives for transmission investment
at the Federal level, as they are contemplated in the bill, seem to
be appropriate. I am concerned that in January of this year, the
FERC issued an incentive rate provision that seemed to me to
apply incentives to the moving around of existing transmission as
opposed to applying simply to new investment. I think if you apply
incentive rates to rearranging the control or ownership of existing
transmission as a way to incent folks to join regional transmission
organizations, you are creating no new transmission and, in fact,
are creating additional costs that will ultimately be borne by the
ratepayers.

Finally, with respect to what role the FERC should have with re-
spect to regional markets and RTOs, I think it is imperative that
Congress not allow FERC to move forward with mandatory RTOs.
I believe that the administration said this morning they were in
favor of voluntary RTOs and we believe that should be codified in
the energy bill. Market design concepts, market oversight, we be-
lieve all of that should be—the various regions of the country
should go forward in a voluntary nature so that they can craft
those types of solutions to the industry structure that may exist,
whether it be in the Midwest, the Northeast, or in our area.

When you ask, am I supportive of the energy bill itself, with the
more discrete provisions on siting, reliability standards, investment
incentives, that language, as I understand it in the two versions of
the bill, seems fine to me.

With respect to standard market design, I am not quite sure
what the Senate version is right now. I will tell you that the provi-
sion in the Senate, the Domenici substitute, appears to me to be
appropriate.

I want to just take a very brief time to respond to some of the
concerns raised by the representatives of PJM as well as my col-
league, Dr. Schriber, as to whether or not that language—I think
that is the language that they were saying would somehow cut
FERC off at the knees. As I read Section 1122 of the Domenici sub-
stitute, it speaks to no final rule of general applicability within the
scope of the proposed SNB rulemaking could go into effect until a
certain period of time.

I believe this, and I believe it would be—I read that to mean that
if in PJM or if in MISO, that organization, the stakeholders in that
organization and the Federal regulators can reach agreement on
market design, FERC can certainly approve such a proposal. So I
don’t believe that language was intended or, in fact, does constrict
the ability of my colleagues from other regions of the country to
move forward. That is not my intention, and to the extent it might
do that, I think that we—and we, in fact, have offered our col-
leagues from the Northeast and the Midwest to help craft better
language, if you will.

So if that was the piece that was referred to as handcuffing
FERC’s ability to move forward, as I read the actual language, and
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this is the only language I have seen, I don’t believe it does that.
I believe it says a rule of general applicability, which I would think
would mean a notice of proposed rulemaking that would be applica-
ble across the country.
So with that, my time is up and I thank you for the opportunity.
Senator VOINOVICH. Thank you, Mr. Kerr. Thank you for your
perspective. Dr. Cooper.

TESTIMONY OF MARK N. COOPER,! DIRECTOR OF RESEARCH,
CONSUMER FEDERATION OF AMERICA

Mr. CooPER. Thank you, Mr. Chairman. You have asked us to
get to the point and I have got that reputation. [Laughter.]

In my opinion, the deregulation provisions of the legislation go
too far and the reliability provisions do not go far enough. Let me
first lay out the conditions why and then I will go to the specifics.

Electricity is unique. It is not just a commodity, and we must
never forget that. It has no substitutes. It is not storable. It is es-
sential to public health and safety, to daily activities. It is delivered
under incredibly demanding conditions that are extremely capital
intensive.

And deregulation and restructuring have increased the stress on
the grid—so you have to recognize that—by causing a dramatic in-
crease in the number and complexity of transactions for which this
system was never built. It creates difficulties in coordination and
planning as competition and contracts replace centralized decision
making.

PJM was a tight power pool for 50 years or so before it became
an RTO. The RTO had nothing to do with its ability to control its
area.

Deregulation certainly short-circuited utility incentives to invest
in transmission because the private interests of facility owners
come into conflict with the shared public nature of the trans-
mission system. It is a highway, not a market, and especially when
you are asking them to make investments that they—for a system
they share with their competitors. It is very difficult.

And moreover, deregulation undermines the ability to account for
social and environmental questions and constraints. The social cost
of transmission is much higher than its mere economic cost. The
fundamental problem with transmission is not inadequate incen-
tives to invest. Utilities were willing to do so before deregulation.
The problem is public resistance to building additional trans-
mission facilities for environmental, health, and safety reasons.

For these social reasons, scarcity of transmission in an economic
sense is likely to be a permanent part of this industry’s landscape.
That is what our people tell us.

The benefits of the shared transmission facilities are difficult to
allocate. This is a network that is shared. The problem is geo-
graphic and intergenerational. Today’s investments deserve a long-
term, long-distance transaction, maybe tomorrow’s core for serving
native load.

Now, I understand the pressure to do something in the wake of
the blackout, but when it comes to electricity, doing just anything

1The prepared statement of Mr. Cooper appears in the Appendix on page 187.
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will not help. You have to do the right thing or you will make mat-
ters worse.

Right now, you do not need to repeal the Public Utility Holding
Company Act to improve the reliability of the system. I don’t need
utilities going into non-utility businesses and creative massive
multi-state holding companies that escape regulation in order to
improve reliability. We do not need to impose the standard market
design. And the regional transmission organizations that are em-
bodied in it are the wrong ones to create. They are dominated by
industry, they preempt local accountability, and they have forced
utilities into markets for allocating transmission resources with no
assurances that the capacity is adequate today, additional capacity
will be built or maintained.

We must not rely on industry self-regulation. The proposal to
move from voluntary self-regulation to mandatory self-regulation
misses the point. The difficulty is not the voluntary versus the
mandatory. It is the “self” part. We need clear accountability to
public authorities.

Do not create private transmission monopolies. Transmission is
a natural monopoly, part of a shared network. Transferring control
to unregulated companies will simply allow them to increase their
profit and exploit their market power.

So that is what you shouldn’t do. What should you do? I person-
ally believe we need transmission organizations, but they have to
be organized on a very different model than has been contemplated
and proposed. Any transmission organization must be based on
fairness and public accountability. Fairness requires a process for
representation of all interests affected by transmission projects.
The way to overcome social resistance to transmission projects is
to give people a fair chance to present their case, defend their in-
terest. That is what federalism is all about. It is an ugly, tough
process, but it works because it empowers the people.

Accountability demands that the local officials who get the phone
calls when the lights go out are the people who are making the de-
cisions, who have the ultimate authority. They didn’t call the
FERC when the lights went out in Ohio. They called the Ohio
PUC. The Ohio PUC must have a fair representation in this proc-
ess.

Accountability also requires transparency. We cannot have this
conflict between the FERC and the DOE and the private companies
and the NERC over who has got the data and who is responsible
for the analysis.

Finally, even if economic incentives were a problem, and I don’t
think they are, the solution is not to increase the rate of return but
to lower the risk, and that is what the utility model used to do. It
established a long-term commitment. It established a stable envi-
ronment. And frankly, all of the people who say we can’t raise
money in the industry are living in the dot-com 1990’s, not the
post-bust market. Give me a stock that offers a stable dividend, a
slow and long-term growth rate, the widow and orphan stocks that
the utilities used to be. They will have no trouble raising capital.
But it is public policy that must create that environment that will
promote the investment. Thank you.
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Senator VOINOVICH. Thank you. You have all had a chance to
hear each other today. One of the things I like to do is to give wit-
nesses an opportunity to comment on what other folks have had to
say at the table. If there are any volunteers—Mr. Glazer.

Mr. GLAZER. Thank you, Mr. Chairman. You correctly focused in
on the Senate, the legislation, and I think that is clearly the issue.
Commissioner Kerr mentioned that there are provisions in the leg-
islation, or being talked about—they are not actually in the legisla-
tion—to delay FERC’s standard market design initiative. The Com-
missioner is right. I mean, you can read the language lots of dif-
ferent ways

Senator VOINOVICH. Standard market

Mr. GLAZER [continuing]. Design——

Senator VOINOVICH [continuing]. Basically is the overall plan
that looks at the entire transmission grid, looks it over and comes
back with recommendations on how it can be improved and then
tries to determine how individual companies, RTOs, States get——

Mr. GLAZER. It is a plan to actually sort of set forth some stand-
ards around the country. One of the big issues was we have seams
around the country, and Ohio is a good place, a good example of
that. And the idea behind what FERC was trying to do was saying,
well, let us have some basic rules of the road. Let the markets look
like this. This commodity doesn’t respect State lines. Let us have
some basic rules with regard to markets, with regard to planning,
reliability, ete. So it was a broad brush approach.

Some may argue it was too much, too little. Personally, I am very
concerned about a provision that would come down that would just
delay things, because as I mentioned, delay is the kiss of death on
Wall Street.

Senator VOINOVICH. I think some people were saying delay 3
years or something like that, and my personal feeling is that we
have waited too long.

Mr. GLAZER. Exactly.

Senator VOINOVICH. We are so long overdue on this that it is not
time for us to delay and look and try to figure out where we are
going. What people don’t understand is that this is a capital-inten-
sive industry and people are not going to invest in something if
there is uncertainty about what the future looks like. They are just
not going to invest. It is the same thing with nuclear energy. One
of the problems in terms of building new nuclear energy plants is
what to do with the waste? That is why Yucca Mountain is very
important. We finally decided we are going to go forward with this.
So you are going to probably see some new nuclear plants in this
country because investors know that that issue is taken care of
long term.

Mr. GLAZER. And that is the problem with delay. I would rather,
if the Federal Energy Commission comes out with something that
the Congress of the United States thinks is inappropriate, you have
the tools to change it. When I was on the PUCQO, if the legislature
didn’t like something PUCO did or you didn’t like something PUCO
did or the Supreme Court, there were lots of checks and balances.
But delay is just the kiss of death to investment. I would rather
let the FERC move forward. If the Congress doesn’t like this provi-
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sion or that provision, it certainly can weigh in. But delay is the
kiss of death for the reasons you stated.

Senator VOINOVICH. Mr. Schriber.

Mr. ScHRIBER. Mr. Chairman, just to underscore what Craig has
told you, the one thing that Dr. Cooper said, and maybe the only
thing that I really agreed with, is that Ohio should have a voice
in the outcome of all this and you are our voice. As Craig has sug-
gested, and I wholeheartedly agree, delay is not the way to go. If
there are any provisions that would handcuff the FERC from mov-
ing forward, I think it would be very unfortunate.

Senator VOINOVICH. Any further comments?

Mr. COOPER. Mr. Voinovich, I am not sure you want to be respon-
sible when the lights go out and have them call you. Let us be
clear. The Chairman of the IO Commission hears about it. The fun-
damental question here on the SMD was not a question of—there
is very little in the SMD that had to do with reliability. The SMD
sort of punted on that question. What the SMD has is an economic
model for transacting transmission rights and electrons, right, and
if the FERC hadn’t bothered with the transmission rights, it might
have gotten away with its wholesale markets.

But this was a model that two-thirds of the country—Ilet us be
clear. You have got Ohio. You have got New York. They have been
here. But two-thirds of the States have not chosen their deregula-
tory model, and in our view, the SMD was coercing the other
States in the country through its market design requirements to
pursue this path.

So you need to decouple the deregulation issues from the reli-
ability and the transmission issues. If you do that, you will have
a lot more support for expanding and devoting more attention to
the national highway system for electrons.

Senator VOINOVICH. What you are basically saying is that there
are some people that haven’t yet decided what they want to do and
they shouldn’t be forced in it. Your opinion is that the standard
Market Design would force them into it. Does anyone want to com-
ment on that? Mr. Kerr.

Mr. KERR. It would absolutely, Mr. Chairman, as Chairman
Wood said today, that in this rule, they have moved beyond Order
2000 and said that you would mandatorily be required to join a re-
gional transmission organization as part of the SMD. And again,
I think we need to parse words here. Being a lawyer in my former
life, I am guilty of that. Delay, I think a lot of mistakes are avoided
by taking your time. So, I mean, we can comment generally about
whether delay is good or bad.

But as I read the language that came in Senator Domenici’s sub-
stitute, it says only that FERC shall not issue a rule with general
applicability related to the standard market design. What I have
not heard, people have said, well, this could delay what we want
to do in Ohio. I don’t see how that is possible, because that would
not be a rule of general applicability if it were confined to a par-
ticular RTO or ISO.

If that is true, I think that language could be very carefully im-
proved upon. You could put a “however” clause afterwards. You
could say, however, nothing in this section is intended to stop Mr.
Torgerson or Mr. Glazer or Dr. Schriber from moving forward in co-
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operation with the Federal regulators to adopt the market rules
that they want to apply within their region.

So again, when I look at the language, I do not see the basis for
this agreement, “don’t handcuff FERC.” In contrast, I know that if
FERC goes forward with this rule, its position will be that the en-
tire Southeast and the West and other regions of the country that
are in different structures, that have very serious—who have stud-
ied these proposals and have continued to have very serious con-
cerns about whether this is correct for us would, in fact, be forced
to go forward.

So I don’t think it is that our region wants to stop Dr. Schriber’s
region. We certainly don’t. In fact, we would help in any way we
could. But I think the question ought to be asked, should your
State, should Ohio force upon us what it needs to solve its prob-
lems. I think clearly it should not be, and this language allows that
because it says you can’t put a national plan out, but it doesn’t pro-
hibit you from going forward and working maybe with instead of
a hammer, a surgical scalpel to work on the various regions to im-
prove upon the systems.

They are doing a lot of good things in the Midwest. They are
doing a lot of good things in the Northeast. And what we ought to
do is take what is good and improve upon it in every region of the
country, but certainly not go backwards in our regions of the coun-
try. So with that, [——

Senator VOINOVICH. I would like to get one more comment in re-
gard to what Mr. Kerr said, and I think that what I am going to
do is wrap it up with one last comment on what you made ref-
erence to, Mr. Kerr, and then we are going to adjourn the hearing.

Mr. Museler.

Mr. MUSELER. Thank you, Mr. Chairman. Just a few comments
on that. The first is that there is some regionality from the stand-
point of market design. I think that is factored into the SMD rules
that FERC wants to promulgate.

Senator VOINOVICH. So you don’t think the SMD rules are going
to force people, as Mr. Kerr has suggested—or, no, Mr. Kerr. You
believe the language is broad enough so that it doesn’t force you
into

Mr. KERR. The language in the SMD would, in fact, make our
participation in an RTO mandatory. The language—the point I was
making is that the language in Senator Domenici’s substitute
would allow all the regions to proceed as they chose to. So two dif-
ferent documents.

Mr. MUSELER. The point I would like to make is that the stand-
ard in standard market design matters. The design of the markets
matter. California is an example of what happens when you don’t
get it right. I am not saying they all need to be the same, but they
do need to be consistent and they do need to make economic sense,
because whatever the region is, whatever regions choose to say
they are the region, there are seams, as Mr. Glazer pointed out,
and there needs to be consistency in those rules, both for reliability
and for market operation. You cannot have too much diversity in
those market rules or you will not have interstate commerce occur-
ring the way it should.

Senator VOINOVICH. Any other comments before I run?
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Mr. GLAZER. Just a quick one. I think FERC, we should give
them some credit. They really did back down from sort of the more
mandatory parts of their standard market design. The rule as it
presently is being proposed has that regional flexibility. So I think
that they have tried to make the balance between what Mr.
Museler said and what Commissioner Kerr would say, so I——

Senator VOINOVICH. Is there anything that FERC can or should
do with market design that has enough flexibility to work for all
of you?

Mr. GLAZER. I think the white paper that—they just issued what
is called a white paper. I think it provides that flexibility in there.
They really did hear the message from the Congress. So I think
that flexibility is in there. There is this issue about whether you
mandate RTOs or not.

The problem there isn’t, what if one region, what happens. What
happens if one utility doesn’t want to play but all the utilities
around it want to play? Then you have got a problem. You have
got an electrical problem again.

Senator VOINOVICH. There has got to be some provision that says
if that kind of thing happens, that somebody is going to step in and
make it happen.

Mr. GLAZER. Somebody has got to, right.

Senator VOINOVICH. Absolutely. And I think the other thing that
you need to look at is that we are today, tomorrow, 5 years from
now, 10 years from now, and God only knows just how this thing
is all going to work out, but more and more, we have electricity
moving around and I am sure somebody smarter than I am can get
into what happened in California. But it really appeared to me that
somebody was not doing what they were supposed to be doing in
terms of developing a grid so that that situation would not have
occurred.

Mr. CooPER. Mr. Chairman, let me offer one point about the
seams question, and that gets to the fundamental proposition
that—the desire to have a Federal backstop. You have heard it said
that the States don’t do their job. I want you to do more than that,
and here is what I want you to do. I want a formal process, and
the Congress ought to take the responsibility for establishing a for-
mal process of State compacts or some other mechanism so that it
is not simply a question of whether one State disagreed or not, but
a process has to be set up by which the States can sit together and
reconcile their differences.

If you look at what has happened in the Midwest, people have
jumped in and out. The industry members have jumped in and out.
I think the State officials, if they were sitting together with the au-
thority to make that decision, would have done a much better job
than the industry has jumping in and out.

So it is a governmental responsibility to make interstate com-
merce flow effectively, and that is not in anything before the Con-
gress.

Senator VOINOVICH. This has been an interesting panel. I apolo-
gize for the interruptions that we have had. Thank you very much.

Again, thank you for your attention and your courtesy in being
here, and this hearing is adjourned.

[Whereupon, at 11:32 a.m., the Committee was adjourned.]
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Voinovich, Chairman of the Subcommittee, presiding.

Present: Senators Voinovich, Carper, and Lautenberg.

OPENING STATEMENT OF SENATOR VOINOVICH

Senator VOINOVICH. Good morning. As one who has hearing aids,
I can understand your problem.

First of all, I would like to say that I am glad that I am Chair-
man of the Subcommittee on the Oversight of Government Manage-
ment, the Federal Workforce and the District of Columbia, because
this hearing could probably be held in the Environment and Public
Works Committee, of which I am also a member. But having the
chairmanship of this Subcommittee gives me some authority to
oversee different areas of government, and I thought it was very
important that we deal with this subject before this Subcommittee
on Oversight of Government Management for its significance in
terms of the issue as to the public’s relying on electricity and also
because it is an important issue in the State of Ohio, where a lot
of this occurred.

This is the second hearing that we have held on the blackout
that hit the Midwest and the Northeast on August 14, and the
proper Federal role on managing our electricity system. It is now
well-documented that the August 14 blackout was the largest
blackout in our Nation’s history. Over 50 million people lost power
that day, including over 2 million people in Ohio.

What has been lost in the shuffle here in Washington, however,
is the impact that the event had on the economies of the Midwest
and the Northeast. The Ohio Manufacturing Association estimates
that this blackout directly cost Ohio manufacturers over $1 billion,
a huge hit that could not have come at a worse time, given that
millions of American manufacturing jobs are already at risk.

It is absolutely imperative that we do all we can to prevent such
events from happening in the future. As I mentioned at our first
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hearing on this topic, our Nation is currently served by an overbur-
dened and heavily strained electricity system that was not de-
signed for the widespread wholesale transactions that currently
take up a large part of its capacity.

Over the last several decades, our transmission capacity has
lagged behind both generation and demand increases. We must
take concrete steps now to strengthen our grid by establishing reli-
ability standards that are mandatory and enforceable. We need
new investment in transmission capacity, and we need to strength-
en existing Regional Transmission Organizations so that we can ef-
fectively manage the grid to prevent future blackouts.

A lot has happened since we held the first hearing back in Sep-
tember. First, the U.S.-Canada Power System Outage Task Force
that was established to investigate the blackout has issued an in-
terim report entitled, “Causes of the August 14 Blackout in the
United States and Canada.” Second, a House-Senate conference
has reported a comprehensive energy bill that contains electricity
provisions which will significantly affect the management of our
national electricity system. It is now pending business here in the
U.S. Senate, and I am prayerful that it is not filibustered so that
we cannot move forward and get it done before we go home.

I want to commend the administration for its leadership on elec-
tricity transmission issues and the August 14 blackout. President
Bush has moved quickly to create the U.S.-Canada Joint Task
Force on the Power Outage, and I appreciate the fact that the Ca-
nadians have cooperated and strongly pushed for a more reliable
electricity grid in order to prevent future blackouts.

Secretary Abraham has overseen significant changes in the util-
ity sector over the last 3 years—I had an opportunity to talk to him
about that yesterday when I saw him—during which time there
were two major blackouts. He issued an important study on the
transmission grid and created a new Office of Electricity Trans-
mission and Distribution at the Department of Energy. Simply put,
the administration has made our national electricity system a na-
tional priority—as it should be.

I would also like to comment on the electricity title in the con-
ference report on H.R. 6. Following the August 14 blackout, I, along
with several of my colleagues, called on the energy bill conferees
to include provisions that would help prevent future blackouts in
the conference report. I also asked the witnesses at our first hear-
ing, which was on September 10; Mr. Wood, you were here for that;
what they thought we needed to do legislatively in order to prevent
future blackouts. Chairman Wood, you probably remember me ask-
ing you that question. The response from the witnesses, including
Chairman Wood, was that the best legislative fix would be to enact
electricity provisions in the comprehensive energy bill including
mandatory reliability provisions, provisions to increase investment
in the transmission grid, and provisions to grant Federal siting au-
thority to FERC.

The energy bill conferees obviously listened. The electricity title
to the conference report will, when enacted, establish mandatory
reliability standards that will be implemented and enforced by
FERC. It will encourage new investment in the transmission grid.
There is a lot of money in there to do that. It will grant Federal
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siting authority to FERC. And, although it delays implementation
of the Standard Market Design rulemaking—we talked about that
again at our last hearing—it will allow FERC to strengthen exist-
ing Regional Transmission Organizations in order to ensure that
problems and mistakes—like the ones detailed in the interim re-
port we are discussing today—are eliminated in the future.

The House passed the conference report by a bipartisan vote of
248 to 160 on Tuesday, and we will be voting on cloture tomorrow
morning on this bill. The Senate needs to follow suit and send this
critical legislation to the President as soon as possible—it is very
important we this done.

As I mentioned earlier, the purpose of today’s hearing is to dis-
cuss the interim report entitled, “Causes of the August 14 Blackout
in the United States and Canada,” that was issued yesterday by
the U.S.-Canada Power System Outage Task Force. Before we pro-
ceed, I would like to include the interim report in the record. With-
out objection, it is ordered.!

I understand that the administration is currently planning to ac-
cept public comments on this interim report and then publishing
a final report early next year. I intend to hold a final hearing on
this topic when the administration releases the final draft and
makes its recommendations as to what further steps need to be
taken to prevent such an occurrence from happening again, and I
would be really interested if any of you witnesses want to comment
about whether this conference report contains enough to get the job
done? And if you do not believe that it does I would like to know
what your ideas are on what other things we need to have in order
to give you the tools to get the job done.

We have got an impressive lineup of witnesses this morning to
outline the preliminary findings of the task force. I look forward to
an informative discussion.

Our first witness today is the Hon. Pat Wood, the Chairman of
the Federal Energy Regulatory Commission. And joining him on
behalf of the administration is James Glotfelty, the Director of the
Office of Electricity Transmission and Distribution at the Depart-
ment of Energy, a new job, and Michehl Gent is the President and
CEO of the North American Electric Reliability Council, and I
think that the acronym is NERC. We are very happy to have all
of you here today, and thank you for testifying.

Gentlemen, it is the custom of this Subcommittee that we swear
in our witnesses, and I wish that you would rise, and I would ad-
minister the oath to you.

[Witnesses sworn.]

Senator VOINOVICH. Let the record show that the witnesses an-
swered in the affirmative.

Mr. Wood, we will start with your testimony.

1The report entitled “Interim Report: Causes of the August 14 Blackout in the United States
and Canada” appears in the Appendix on page 211.
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TESTIMONY OF HON. PAT WOOD, III,'! CHAIRMAN, FEDERAL
ENERGY REGULATORY COMMISSION

Mr. WooD. Good morning, Mr. Chairman. It is nice to be back.
I appreciate the opportunity to discuss the very heavy report yes-
terday that was presented by Secretary Abraham and Minister
Dhaliwal.

Watching and studying the blackout for me, and I think for a
number of us, has been a sobering experience. The reliability of the
North American electric system is normally so excellent that this
year’s notable service interruptions from the August 14 blackout
here in the Northeast, blackouts overseas in London, Italy, Argen-
tina, Scandinavia, and also and recently back here again from Hur-
ricane Isabel and related weather damages have forced us all to
look afresh at all of the old assumptions that we have about the
value of reliable electric service and what it takes to keep the
lights on.

So here are some thoughts from an energy regulator about what
I have learned from this blackout investigation, from the thorough
investigation encompassed in the interim report, and from thinking
about these other blackouts that we have seen in the past year.
The blackouts in the Northeast, in Italy, and in London and else-
where, have a common theme: Something routine happens, like a
tree contacting a power line, or a minor relay setting trips because
it was done wrong, and the time to react and keep the system sta-
ble suddenly shrinks beyond the capability of human control, when
the machines take over.

The grid is a tremendously complex machine, and the inter-
connectedness that allows us to benefit from both higher reliability
and lower costs in all hours also causes the domino failures experi-
enced in many countries in recent months. We cannot ever prevent
blackouts, but we can and must learn to reduce their frequency,
magnitude and impact.

The best way to manage blackouts is to prevent them, not to
hope for heroic rescues when we are already in a jam. And the se-
cret to reliability lies in making sure that every transmission
owner, control area operator, and reliability coordinators takes care
of the basics: Adequate tree trimming, adequate training for emer-
gency as well as routine operations, effective communications with-
in and across organizations, and having effective backup facilities,
procedures and tools.

The investigation clearly shows that had First Energy trimmed
its trees, used a solid state estimator program after the trip of the
East Lake 5 Unit along the lake, and regularly throughout the
afternoon of August 14, and trained its operators to better recog-
nize and deal with these emergencies, the blackout would not have
happened. The blackout study shows that the current reliability
standards were violated by First Energy and the Midwest Inde-
pendent System Operator. We need better compliance and tough,
clear standards.

The FERC will be working closely with NERC and the stake-
holders to develop those standards and to implement the reliability
provisions of the energy bill if Congress approves it.

1The prepared statement of Mr. Wood appears in the Appendix on page 193.
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In anticipation of approval and because the timelines are so
short, and the needs are so great, on December 1, the Commission
has scheduled a conference to discuss the implementation of the re-
liability provisions in the statute, in order that we can have man-
datory rules in place and operational by this summer. We do need
some major investments in new transmission facilities and new
grid technologies, especially those that make it easier for us to
manage the basics of electricity. But we need to make these invest-
ments wisely, for lines and equipment that expand the reliability
parameters of the grid where it is needed, for example, new sources
of reactive power in the Cleveland-Akron area. These appear to be
long overdue.

Further analysis conducted by the blackout investigation teams
will teach us much about how the cascade spread, why it stopped
where it did, and those things will help us to design a system that,
over the long-term, should perform more reliably and cascade more
narrowly. The new energy bill offers options to site long-needed
transmission lines and to pay for the reliability investments, and
I am eager, as my colleagues are at the Commission, to put these
measures into place.

We also need to invest in hardware and software that let opera-
tors manage the grid more effectively. Tools that improve system
monitoring, evaluation, visibility, and information sharing about
the grid operations over a wide region will allow operators to man-
age the grid more reliably on a day-to-day basis as well as in emer-
gencies. Our colleagues at the Department of Energy have done
some excellent work in this area over the past few years, and we
will be looking to these technologies and others to raise the bar for
effective grid management.

Transmission is regulated at both the Federal and the State
level. Clearly, we need to regulate it better to assure that the reli-
ability that Americans have come to expect is, in fact, delivered. As
the present energy bill recognizes, the days of voluntary reliability
standards with no enforcement teeth must end. Federal regulators
must work closely with our State colleagues to make sure that util-
ity cost-cutting that allows 14-inch diameter trees to grow in a
transmission right-of-way or inadequate operator training or the
widespread use of inadequate software ineffectively used must end.

I pledge that my Commission will work closely with our col-
leagues in Ohio and other States to deliver better regulation for
better reliability. I do note with that that my former panelist, Mr.
Shriver, from the State of Ohio, announced yesterday some reme-
dial measured that they have initiated with the utilities in Ohio al-
ready, with the governor’s support.

Some claim that electric competition and higher energy flows
caused underinvestment in an overworked grid and made this
blackout inevitable. What they ignore is that the operators’ pri-
mary challenge is to work the system that you have and that the
operator has the power to cut back any transaction, whether it is
a long distance transaction or one to serve local load; to tighten the
operational limits on any transmission line or power plant; and
even to cut customer load if that is what it takes to keep the sys-
tem safe and secure. Markets do not compromise reliability, but we
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must redouble our efforts to assure that all necessary reliability
measures are taken.

Perhaps the saddest portion of the blackout report is Chapter 6,
the comparison of this outage to those that have happened since
1965. The common factors are overwhelming: Conductor contact
with trees due to inadequate vegetation management; insufficient
reactive power; inability of system operators or coordinators to rec-
ognize and understand events across the broad, regional system,;
failure to ensure that system operation was within safe limits; lack
of coordination on system protection; failure to identify emergency
conditions; ineffective communication; lack of safety nets; and inad-
equate personnel training.

The seven outages that the report reviewed from 1965 to 1999
include all of these elements. Extensive analysis followed each out-
age, and blue ribbon panels were developed with good recommenda-
tions after each of these outages. Some of the recommendations
that have followed these outages have been implemented but not
many. It is my hope that with the adoption of the new reliability
provisions in the energy bill, we can finally implement most if not
every one of these recommendations and stop repeating the mis-
takes again and again. The cost of the mistakes is high for our Na-
tion, for our sister nation to the north, and all of our citizens de-
serve better.

The cost of blackouts is immense, both in human and financial
costs. I have seen estimates every day that try to impact the cost
not only to your home State, Senator, but to the entire North-
eastern quadrant of the continent. New transmission facilities and
tools are not cheap, and business practices are not cheap, either,
but these improved business practices will need to be paid for; they
will need to be part of the overall cost of electricity, and as an eco-
nomic regulator, I am prepared to put those in the rates and justify
that is in the public interest.

But if you ask New Yorkers who were stuck in the Subway on
August 14 or the Cleveland residents who had to boil their water
for days or folks around Maryland and Virginia who sat without
power for as long as a week after Hurricane Isabel, most would tell
you that they would rather pay a little more for a reliable electric
system than reduce their bills to avoid incremental, reliability and
improving costs.

So I do think it is important to recognize that there will be a cost
to improve this system. I think that it is one that, as a Nation, we
should pay, because the benefits far outweigh the costs. But again,
as an economic regulator, I do think the findings here were very
important and force us all to rethink the paradigm that we have
been operating under.

I look forward to your questions, Senator Voinovich and Senator
Lautenberg. Thank you.

Senator VOINOVICH. Thank you, Mr. Wood. Mr. Glotfelty.
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TESTIMONY OF JAMES W. GLOTFELTY,! DIRECTOR, OFFICE OF
ELECTRIC TRANSMISSION AND DISTRIBUTION, U.S. DEPART-
MENT OF ENERGY

b Mr. GLOTFELTY. Thank you, Mr. Chairman and Senator Lauten-
erg.

I appreciate the opportunity to testify before you today and out-
line the findings of the U.S.-Canada Power System Outage Task
Force investigating the blackout that occurred on August 14.

Three months ago today, large sections of the United States and
Canada were still recovering from one of the largest power black-
outs in our Nation’s history. Since that blackout, hundreds, lit-
erally hundreds, of technical experts have worked tirelessly, long
hours, sleepless nights, to help the U.S.-Canada Task Force deter-
mine how and why this blackout occurred.

Yesterday, as you know, the task force released the interim re-
port that marks our progress to date in the search for answers on
what happened that day. The interim report focuses on events, ac-
tions, failures, and conditions that led to the blackout and caused
it to cascade over such a large region as well as questions relating
to the nuclear power plant operations in both countries and the se-
curity of our grid control systems. It presents facts collected by the
investigation team, and it does not offer speculative or unconfirmed
information or hypotheses.

Without going through a line-by-line review of how the system
failed, I would like to walk you through the causes that we outlined
in the interim report. But before I do this, I would like to make
it clear that it is the control area operator, in this case, First En-
ergy, who had the primary responsibility to maintain system reli-
ability, regardless of the conditions. They are required to have the
tools to ensure that the grid is reliable. They must be able to take
all actions necessary to ensure a reliable system.

With that caveat in mind, I will walk you through the causes
that we outlined in our report. The first type of cause: First Energy
did not properly assess the changing conditions on their system.
They did not use an effective contingency analysis tool routinely.
They lost their monitoring alarm systems and lacked procedures to
understand that. After they made repairs, they did not check to see
if they were effectively working to monitor the system. And once
both systems failed, they did not have effective backup tools to en-
sure that they really had a basic understanding of the system con-
ditions before them.

Second, First Energy failed to adequately maintain its trans-
mission rights of way. This seems so very basic, yet, as Mr. Wood
said most of the blackouts that have occurred in this country and
overseas, some portion of that or some cause of that deals with in-
adequate vegetation management in our rights of way. Our report
specifically stated: Overgrown trees in First Energy’s transmission
rights of way caused the first three major 345 line failures in Ohio.
These lines trip when contacting trees that had grown past their
maximum allowable limits in their rights of way.

Our investigators found that First Energy rights of way being
clean are not a new problem. They found one tree over 42 feet tall

1The prepared statement of Mr. Glotfelty appears in the Appendix on page 196.
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in a right of way that they approximated the age was 14 years old.
Another was 14 inches in diameter currently in the rights of way.
These trees do not grow overnight. This means that there is a long,
systemic issue that needs to be dealt with not only with First En-
ergy, but it needs to be looked at by utilities all across the country
on how we ensure our rights of way are maintained.

It seems so very basic that we would maintain our rights of way.
However, it does conflict reliability of our system grid with land
owner rights, and that is something that the State commissions as
well as FERC will have to deal with in the coming months.

The third and final group of causes of this blackout deal with re-
liability coordinators, in this case, the Midwest ISO. They were un-
able to provide adequate diagnostic support over the entire region
to help First Energy respond to their problems. Their State esti-
mator failed. Their monitoring equipment did not have real-time
line status and information. Their operators could not identify
where lines had tripped. And the Midwest ISO and their neighbor,
PJM, did not have adequate measures to understand issues on the
seams between the two borders.

According to NERC and outlined in our report, these failures
amount to at least six NERC reliability standards being violated,
four by First Energy and two by MISO. Hopefully, the Congress
will take action on the energy bill and make these rules manda-
tory, and we can move down the road to ensuring that we have stiff
penalties for violation of reliability rules.

Mr. Chairman, I would like to reference a critical point in this
investigation: 3:05 in the afternoon on August 14 is the critical
time frame. At that time, the investigation’s extensive modeling de-
termined that the system was being operated reliably, within safe
operating limits. That fact alone eliminates a number of possibili-
ties as causes of the blackout. It eliminates high power flows to
Canada, of which the majority of the power flows going across First
Energy’s system were actually ending in First Energy’s system. Ap-
proximately 20 percent of First Energy’s load was being imported.

System frequency variations; low voltages earlier in the day and
prior days; low reactive power output from independent power pro-
ducers; outages of individual generators and transmission lines
that occurred well in advance of the blackout; all of those were con-
sidered by the investigations team, modeled and discarded as not
causes of the blackout.

Finally, the task force spent time understanding the nuclear
plants and the security of the system. The report outlines that all
of the nuclear plants in the United States and Canada shut down
safely. They were not a cause of the blackout. They were reacting
to system conditions and tripped themselves from the grid. The se-
curity group found that there was no terrorism or deliberate cause.
There were no SCADA system violations with the information that
they have reviewed to date and no computer viruses that caused
any of this blackout.

Phase one of our task force investigation and the public’s re-
sponse to it will give us a wealth of information that will be the
basis for forming recommendations. Phase two of our investigation
will include three public forums in Cleveland, New York City, and
Toronto in early December. These forums will offer an opportunity
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to all of those listed in this report as well as other interested par-
ties to provide the task force with comments and recommendations.
The task force will then issue a final report containing our rec-
ommendations for improving the electric system and its reliability.
Thank you, Mr. Chairman. I would be happy to answer any ques-
tions.
Senator VOINOVICH. Thank you, Mr. Glotfelty. Mr. Gent.

TESTIMONY OF MICHEHL R. GENT,! PRESIDENT AND CHIEF
EXECUTIVE OFFICER, NORTH AMERICAN ELECTRIC RELI-
ABILITY COUNCIL

Mr. GENT. Thank you, Mr. Chairman and thank you, Senator
Lautenberg. You probably do not know this, but you are my Sen-
ator in the State of New Jersey. I appreciate your being here this
morning.

Senator LAUTENBERG. I am glad to represent you. It depends on
your testimony. [Laughter.]

Mr. GENT. Thank you all for inviting me this morning to speak
to NERC’s perspective on the interim report of the U.S.-Canada
Power System Outage Task Force on the causes of the blackout.
NERC, as most of you know, is a not-for-profit organization that
was formed after the Northeast blackout in 1965. Our job is basi-
cally to prevent blackouts from happening. That cascading outage
of 1965 was supposed to have been the last one, and it was not.
So this study adequately covers what the problems were leading up
to this recent blackout.

We are structured as a regional organization that every electric
utility and member that participates in the electric system market
belongs in one of 10 regional reliability councils. They own a not-
for-profit organization, which is NERC. NERC has been an integral
part of the joint fact-finding investigation that led to the interim
report that was issued yesterday. We fully support the report’s
findings and conclusions, and I would like to add that I fully sup-
port the testimony of Mr. Glotfelty and Mr. Wood here this morn-
ing.

With respect to what happened, the key findings and conclusions
may be difficult to find, but I will reference page 23 for the infor-
mation that Mr. Glotfelty briefly described, and on page 25, you
will see the NERC standards that we believe that we have deter-
mined have been violated.

Immediately after the onset of the blackout, NERC began assem-
bling a team of the best technical experts in North America to in-
vestigate exactly what had happened and why. Every human and
data resource that we have requested of the industry has been pro-
vided, and experts covering every aspect of the problem have volun-
teered from across the United States and Canada.

In the week following the blackout, NERC joined with represent-
atives of DOE and the Federal Energy Regulatory Commission to
establish a single joint fact-finding investigative team. The ques-
tion has often been asked: Are there more than one investigation
underway? And the answer is no. We stand side-by-side in this.

1The prepared statement of Mr. Gent with attachments appears in the Appendix on page 200.
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All of the members of the team, regardless of their affiliation,
have worked to help correlate and understand the massive amount
of data that we have received. We have hundreds of volunteers
from organizations all over North America, and we believe more
are to come as we venture further into the investigation.

To lead our NERC effort, we established a steering group of the
industry’s best executive-level experts from systems not directly in-
volved in the cascading grid failure. The steering group’s scope and
members of that group are described in our Attachment A to our
written testimony.

On October 15, I sent a letter to the CEOs of 160 control areas
and reliability coordinators across North America that control our
electric grids, and I directed them to verify that within 60 days
that their organizations are measuring up to reliability require-
ments in six key areas. Those are also described in an attachment
to my written testimony. Those responses are due on December 15.
The purpose was to make sure that we are reducing, to the extent
possible, the likelihood of any further action like the blackout.

Chapter 6 of the interim report has been mentioned this morning
by Mr. Wood. It compares this blackout to blackouts that we have
seen in the past, and while it is true that the same things seem
to continue to crop up as the reasons, it is also true that we have
a number of situations where automobiles were involved in deaths,
and we have not been able to stop that. I do not mean to be flip
about this, but the area of study is so wide that we are virtually
unable to totally prevent these things from happening.

What we have done, though, is we have made tremendous
strides. The whole reliability coordinator system is a result of rec-
ommendations of a previous blackout. We now certify our opera-
tors. That is the result of the recommendations of the report. And
we have taken other large steps.

One important step that Congress can take is, as you have indi-
cated earlier, Mr. Chairman, is to pass the reliability legislation or
the energy legislation with the reliability language in it. I believe,
as you asked, I believe that legislation, the reliability part, is ade-
quate. It will provide us with the assurances that we need to see
that the rules are developed correctly and that they are enforced
and complied with.

As for the August 14 outage, much remains to be done. As the
entity responsible for reliability standards, NERC must understand
and communicate with its members what happened on August 14
and why. The interim report is a major step; in fact, it may go be-
yond a major step. This may be the finest document of its type ever
produced, even though it is the result of a disaster. We must also
determine if there are other standards that have been violated. We
must determine if our standards are adequate. We must make
modifications to take into account what happened with this black-
out and how the system is now being used.

We will continue to work with the task force. The investigation
will proceed, and recommendations will be developed. We expect to
learn many more lessons from this event, and I expect that I will
be back here again some day in the future.

Thank you, and I would be happy to take your questions.

Senator VOINOVICH. Thank you, Mr. Gent.
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We have been joined by Senator Lautenberg. Senator Lauten-
berg, would you like to make a statement before I start the first
round of questions.

OPENING STATEMENT OF SENATOR LAUTENBERG

Senator LAUTENBERG. I would appreciate the chance to just make
a short statement. I would like to first welcome Mr. Gent.

And I thank you, Mr. Chairman, for convening this second hear-
ing on the electricity blackout. It takes someone who has been a
governor and a mayor, who has been up front with the problem, to
recognize the importance of getting on with this thing and not let-
Eing it linger, and we appreciate your direction and your action

ere.

The critical loss of power on August 14 brought a large part of
the country to a standstill, and we still have unanswered questions,
as all three of you have identified. One of the questions that arises
for me is heaven forbid that terrorist organizations that we know
threaten us from many, many points and could coordinate some-
thing with the lights out would be devastating in terms of not only
the damage that might occur but the panic that would follow if
news ever got out that there was something underway that was at-
tacking the American people in that area.

This event dramatically demonstrated our vulnerabilities in the
Nation’s electrical grid and the need for mandatory reliability
standards. Now, if we fail to correct the flaws in the Nation’s elec-
tricity transmission system, experts, they say that other parts of
the country will suffer similar blackouts. I think that is a given at
this point. Blackouts come with a high price tag: Massive public in-
convenience, increased danger for citizens who find themselves in
the dark. Reliable electricity is not a new issue.

Some regions have made great progress, while others remain
locked in outmoded systems dating back to the beginning of elec-
tricity regulation in this country. And I understand that some of
my colleagues have concerns about deregulation of the electric in-
dustry, but I would like for them to take a look at what has hap-
pened in New Jersey, where we are part of PJM, the Pennsylvania,
New Jersey, Maryland interconnection, the country’s first fully-op-
erating regional transmission, RTO, and the world’s largest com-
petitive wholesale electricity market.

And as an aside, Mr. Chairman, I am going to start a society to
get rid of acronyms. [Laughter.]

Because by the time we get finished with FERC, NERC, MISMA,
MISO, and all of the other things, I do not know whether it is a
Japanese menu that I am ordering from. [Laughter.]

And they all get an explanation. So why bother trying to shorten
them when we are going to lengthen them by a second statement
of understanding?

The ratepayers of New Jersey reaped enormous benefits from be-
longing to this RTO, including stable rates that have not risen ef-
fectively in 11 years. More to the point of this hearing: During the
blackout, only 7 percent of PJM’s 25 million customers lost their
power. Well, it is still a very significant number, but it is a long
way from having the 100 percent blackout. And today, that is re-
ferred from the witnesses, we want to talk about the need for more
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RTOs like PJM, and given the multiple interconnections that exist
across the grid, it strikes me that we need some kind of a regu-
latory structure for regional, not just State or local transmission
systems. I do not think that in that forum, it can be handled just
by one State or by one community.

So I welcome the release of the U.S.-Canada Task Force Interim
Report, and hopefully, it will shine the light—we have not had a
chance to examine it yet—but it will shine a light on the events
and conditions which led to the blackout. And, of course, because
the report was so recently received, we are going to need a little
bit of time to fully digest the findings that it contains. And I do
not know whether our witnesses have had the chance to read all
of the words or every word in it, but we have experienced people,
Mr. Chairman, good people who work on these things, and we con-
gratulate you each for your part in that.

And I have talked, the last time I mentioned this, to some of the
employees at First Energy who came in to see me, and they com-
plained bitterly about the antiquated state of transmission lines at
First Energy. And this was not intended to be a labor dispute. We
are not taking sides. But when the people who have to do the work
say hey, this facility is outmoded, you ought to pay attention. And
so, we did better than we might have, but when we look at the
source of the problem, as it seems to be indicated, the source of the
problem was where these folks were pointing when we had our con-
versation.

So, Mr. Chairman, I thank you for the courtesy of letting me
make the statement, and I would be happy, after you, to ask some
questions.

Senator VOINOVICH. Thank you, Senator Lautenberg.

I guess the new organization decided to get rid of that. [Laugh-
ter.]

I would like to congratulate all of you for your testimony this
morning and also to underscore the fact that instead of everyone
working individually on this investigation, that you have pooled
your resources, and we were able to get Canada and the United
States to work together on this issue.

As many of you know, there were several other organizations
that have taken a look into the blackout and have published re-
ports on their findings, such as the State of Michigan, the Electric
Power Research Institute, and the National Commission on Energy
Policy, and I would like to enter these studies into the record with-
out objection

One of the things that I support in the energy bill is
themandatory reliability standards with penalties. I also support
the incentives for utilities to encourage investment in transmission
lines, transmission lines are less of a payback than investing in
generating electricity. And, of course, the other problem was envi-
ronmental concerns and not in your own back yard kind of thing.

That is all in the energy bill, and I think was it you, Mr. Wood,
who said that you thought we could really move and review and
come up with some new mandatory reliability standards, by when?

Mr. WoobD. I would like next summer, if the bill passes. We have
180 days to adopt a rule to set up an electric reliability organiza-
tion, which could be anybody but could be NERC, and at that point,
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NERC and anybody else would come in and file to be declared. It
is my intention that we basically say when you file, you also file
the basic reliability rules. There will probably be some that are
controversial that will take time to kind of hash out, but the entity
that would be approved here, say, NERC, would design the rules;
through their normal, open, transparent process.

Senator VOINOVICH. But the point I am making is you are talk-
ing about this summer.

Mr. Woob. Of 2004.

Senator VOINOVICH. But that is based on the fact that this legis-
lation would be passed now.

Mr. Woob. That is correct.

Senator VOINOVICH. If it is not passed now, that means we are
in limbo until such legislation is passed or this title is pulled out
and considered as a separate piece of legislation. Most of us would
not want to do that, but it could be necessary if this thing just con-
tinues to be in limbo.

Mr. WoobD. Yes, sir. We are assuming, the fact I gave you would
be an enactment in the next couple weeks. We would be able to go
forward and do the proper open process that the law would require
us to do.

Senator VOINOVICH. Second, we talked—you were mentioning
about Mr. Schreiber in Ohio heading up the PUCO, the Public Util-
ities Commission of Ohio.

Mr. Woob. Yes, sir.

Senator VOINOVICH. You do not necessarily have to do this today,
but there are different jurisdictions. In other words, if we pass this
legislation, and FERC has a much larger role to play, what respon-
sibilities would the PUCO have in Ohio and other public utilities
commissions in other States have. Would they be responsible tree
trimming, or would FERC or the organization that FERC would
empower to do this?

What is the difference in terms of jurisdictions between FERC,
under the new legislation, and States?

Mr. Woob. Under the new legislation, FERC would approve the
standard that NERC would say this applies to either the whole
country or to the eastern part of the country, what have you. This
is how often you must do the tree trimming, and this is how much
clearance you need to give it, etc. This is how you should train op-
erators, backup plans; all the operational.

NERC is also in charge, at the first instance, with enforcing com-
pliance with those regulations, NERC or the ERO certified under
the law. If someone complains that they were unfairly treated

Senator VOINOVICH. Now, we want to make it clear that FERC
is not anticipated to do this. You would authorize an organization
like NERC or some other organization to go and be involved in
this. Is that correct?

Mr. Woob. Correct, and then, we would be, for example, a court
of appeals if someone wants to contest the finding of NERC that
they violated a rule, but by and large, that would be handled, at
the first instance, by NERC and would not involve either the State
or the Federal commission until an appeal is brought before us. So
that would actually streamline, I think, the compliance process. Al-
though we could end up handling a lot of appeals; the PUCO would
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have independent authority under their State law. For example,
when I was a Texas regulator, we had independent reliability au-
thority over transmission and over distribution. From my under-
standing, from what Mr. Schreiber said yesterday, they have clear
authority over the distribution side, and they do not over the trans-
mission side.

Senator VOINOVICH. That protocol would have to be worked out,
because you have different situations in different States, which I
think it would be very important to understand that.

Now, let us talk about transmission lines. It is my understanding
that in terms of transmission lines and where they go that that is
a State responsibility.

Mr. Woob. Correct, yes, sir.

Senator VOINOVICH. They are responsible for siting it, correct?

Mr. Woob. Correct.

Senator VOINOVICH. Now, what if the mandatory reliability orga-
nization says that we need a transmission line in order to improve
upon the grid, and the States say we are not going to do it? What
happens then?

Mr. Woob. The reliability provisions specifically state that the
reliability organization cannot mandate construction of a trans-
mission line or a generation plant. However, another provision in
the law, in the proposed law before the Senate today, would em-
power the Department of Energy, Mr. Glotfelty’s group, to identify
national interest lines of a national nature, both large lines and
multi-state lines. One year after identifying those lines, if a permit-
ting process has not been successfully pursued and a permit re-
ceived by a utility from a given State or States, then that would
elevate up to the Federal Government to look at that. And we call
it the backstop siting authority.

So the States are still in the driver’s seat. It is only when they
cannot act, or they are prohibited by their law from acting, or they
choose not to act, that it comes to the Federal Government, in
which case, we have to look at the issues you laid out, which are
landowner, environmental siting. We might say no as well, but it
is looked at on a broader scale and looked at on behalf of what is
a national interest line.

Senator VOINOVICH. So from a practical point of view, the reli-
ability standard organization, say, NERC, if they get the job, would
say this is really needed. They tell the States about it, and if the
States refuse to act, if this was something that they considered to
be very essential to the grid, would make that information avail-
able to the Department of Energy——

Mr. GLOTFELTY. Correct.

Senator VOINOVICH [continuing]. Who would then review the sit-
uation, and a year after that, would come back and say yes, this
is absolutely necessary and DOE would be able to take action to
get the transmission line constructed; is that right?

Mr. GLOTFELTY. That is possible; we

Senator LAUTENBERG. May I interrupt just for a minute? I have
got to go to another committee, but the record will be kept open
so that we can submit questions, I assume, and I would ask our
witnesses to respond as quickly as you can.

Senator VOINOVICH. Thank you, Senator Lautenberg.
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Senator LAUTENBERG. Thank you very much.

Mr. GLOTFELTY. The process that we would like to go through for
identifying national interest transmission corridors is not in place
yet. Obviously, that is something that we need to do if the legisla-
tion is passed. But we would not wait for NERC or the reliability
organization to come to us with information for necessary, needed
upgrades. We would do our independent modeling. We would work
with the regions to determine national security, economic security
or reliability lines that are necessary, and we would designate
those in our own process.

It will be a public and open process where everybody can partici-
pate. Then, the State will—if the utility agrees and would like to
build the line, then, that is when the State process gets triggered.
And if they are not completed in a year, the authority would then
go to FERC.

Senator VOINOVICH. OK; so the fact is that we are putting incen-
tives in here for companies to go ahead and invest in transmission
lines. The State says fine; we will site this, but the utility says hey,
we are not interested in going forward with it, what authority
would you have in that situation?

Mr. WooD. Assuming it is identified as a national interest line,
that is the trigger. And say there were 50 lines in the country that
the DOE puts forward, and all but one of them gets built. If the
one does not get built, it can be built also—and this is a provision
that was, I think, put in during the conference—it could also be
built by someone other than the utility in the area. So you could
have what we call a merchant transmission company come in and
have the ability to get Federal eminent domain to build as well.

So I do not anticipate that there will just be an absence of any-
body willing to build the line, particularly in light of the fact that
it has a predictable—it may be a relatively low cash flow compared
to what generation used to be. I think I am thinking about a com-
ment that you all made. But it is pretty steady; I mean, 12 percent,
13 percent return on equity, predictable over time, is a lot better
than 20 percent 1 year and 5 percent the next year that we have
seen on the generation side.

Senator VOINOVICH. So you think it

Mr. Woob. It would be an attractive investment, I think. It is
steady. I hate to use the term widows and orphans, but it is kind
of what traditional utility stocks used to be. This is still a regulated
entity. Transmission is actually highly regulated. So it would con-
tinue forth in that regard.

Senator VOINOVICH. OK; and the PUCO, the respective State,
would be the one that would have the jurisdiction over increasing
the rate in order to pay for the transmission line.

Mr. Woobp. Well, as it stands now, in the RTO format, which the
Ohio utilities are part of, the rate is actually approved as part of
a Federal rate, which the utility can then seek to recover, say it
is Cinergy, can seek to recover that in its Ohio-regulated rate. So
it is kind of two levels. We set a wholesale rate, transmission rate.
We say the transmission rate is X. Then, the company pays for that
to all of the other companies that sell transmission. And then, its
payment is one cost like income taxes or employee or labor costs
or new power plant costs that go into the retail rates.
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So it is one that the Ohio commission would have ultimate say
on what the total rate is, but the FERC component of that rate is
a valid and effective rate in the first place.

Senator VOINOVICH. So you kind of set the parameters of the rate
on the national level, and then, it is up to the——

Mr. Woob. State how they might want to

Senator VOINOVICH [continuing]. Organization to work with the
utility as they traditionally do in terms of their rate-setting.

Mr. Woob. Yes, sir. They might allocate the cost, for example,
to large customers and small customers differently than the next
State would do.

Senator VOINOVICH. Senator Carper has joined us, and Senator,
I have had a little opportunity here to ask some questions, and
Senator Lautenberg was with us for a couple of minutes. And we
welcome you.

Senator CARPER. Thank you.

Senator VOINOVICH. And would you like to make some kind of
opening statement before we continue the questions?

Senator CARPER. No; I am sorry I missed your questions, though.
I would like to ask just a couple of questions.

Senator VOINOVICH. Yes, sure; we welcome you.

Senator CARPER. Thanks very much. And to our witnesses, wel-
come to this morning’s hearing.

As we are gathered here in this hearing room, a debate is going
on on the Senate floor, as you may know, on the energy bill that
has been reported out of conference. Regrettably, during the con-
ference, the Democrats in the Senate were not invited to partici-
pate. And I believe nor were Democrats in the House, and that is
regrettable.

And while there are some good things in that energy bill, there
are a number of aspects of it that are troubling to a number of us.
Today’s hearing is, as I understand it, the second of two hearings
that are designed to deal with the Federal role in preventing power
outages, the likes of which we witnessed in the Northeast and Mid-
west a couple of months ago.

The energy bill that is before us, specifically the conference re-
port that is before us, lays out a Federal role with respect to trans-
mission of energy, whether you happen to be in our part of the
country where we participate in what is regarded, I think, as a
very successful grid network. My question of each of you is—and
I have not read this report—but I would just like to know when
you marry up what your beliefs are what the Federal role should
be, and you compare that to what is proposed in the energy con-
ference report, how close are we, how near are we to the mark in
terms of where you think we ought to be?

Mr. GLOTFELTY. First of all, the report outlines the causes. It
does not have recommendations on how we make our system more
reliable. This was just phase one of our investigation. Phase two,
which will be done, and we will have a report out early in January,
we hope, January or February of next year, will list recommenda-
tions that we think are critical for ensuring the reliability of the
system.

Most of those, in my mind, will be pretty technical. They will not
be broad policy decisions that need to be addressed by Congress.
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We think that the majority of the broad policy issues actually have
been addressed in the energy legislation before the Senate. First
and foremost, mandatory reliability standards are critical. I think
all of the witnesses here as well as the majority of the Congress
supports mandatory reliability rules and getting them in place as
quick as possible.

But we also believe that other parts of the electricity title in the
energy bill and in the tax title provide a basis for expanding our
transmission system and making it more reliable as well; specifi-
cally, siting provisions; tax title provisions, which encourage trans-
mission investment; incentive base rates for transmission invest-
ment; all are critical for ensuring that our system maintains reli-
ability and is robust to serve our citizens.

So we believe that it is accurate, and it is a very strong founda-
tion for a reliable system going forward.

Senator CARPER. Thank you. Other thoughts?

Mr. Woob. Yes, sir, Senator Carper; since I have been at the
Commission, I have been involved in the large debate we have had
on electricity policy, and I do think certainly, some certainty is
called for. We really have been in kind of a stasis now for some 6
years; certainly, the last 8 months. And we cannot really afford to
keep going.

So that is kind of a timing issue. As far as the substance, I do
think the substance here is good. I think the NERC language, the
reliability language, where you would—and this has been, again,
kicked around for 6 years—it is time to get it down so we can get
rules in place by next summer so that there is true accountability,
true enforceability, a much more formal as opposed to informal or-
ganization of the reliability enforcement across the country, be-
cause it is a multiowner grid that really works as a single machine
for the two halves of the country.

To the extent that new transmission investment is required, and
this report shows that it is not just a hardware issue; it is a human
resources issue, too, but to the extent that investment is required,
the incentives that are provided in this bill, which I think are actu-
ally progressive; yes, it is not just throwing money at a problem.
It has a very strong focus on new technologies that are involved.
That was introduced at conference. That was not in the original
bill. But the technology angle is one that our Commission has been
increasingly adamant on, and to have that kind of support to
incentivize and attract the new technologies to bring them out of
the lab and into the marketplace and onto the poles and the wires
and the systems that make our grid reliable are really, actually,
progressive standards.

The siting authority that we have just discussed with the Chair-
man, clearly, I would rather it never be used; that the States actu-
ally handle these siting issues, because I do think that with land
owners in particular and environmental issues, the decisions on
those should be as close to the people as possible. But to the extent
that there are obstacles, either legal or bureaucratic, to getting the
needed infrastructure in place, this bill makes it clear that that is
going to happen, and those things should be handled on a broader
scale than perhaps is being done.



54

I also think that the bill’s strong endorsement for regional grid
operators, the RTOs, while not mandatory is a sufficient and quite
important provision that this Congress goes on the record sup-
porting competitive wholesale power markets and supports regional
transmission organizations and that utilities should join them; it is
very important to our Commission. I think there has been a big
skirmish over the Commission’s desire to make those mandatory,
which, of course, I do support but is being put on the side burner
for 3 more years.

Well, if in 3 years, we do not have everybody in RTOs anyway,
then, shame on us, because this blackout report, our experience
with economic efficiencies and Senator Lautenberg’s market that
he talked about in his comments, which your State also is a part
of, Senator Carper, is very compelling, and that story is one that
the rest of the Nation is starting to understand as we kind of get
past and learn from the California experience about how markets
can also be done very wrong.

And finally, when markets are done wrong, this bill provides en-
forcement and penalties that our Commission has never had before,
not only the ability to order refunds for cases the day that they
happen but to actually put punitive administrative penalties on top
of people who violate the power market rules and violate the law.
We have less authority today than the Delaware PUC has. But yet
we are intended to be the national regulator. So this bill corrects
that as well.

So there is a lot in it. You have other issues on it, but I do think
just from the point of view of what you asked me as a regulator
for the electricity industry, there is a compelling case to be made
for this legislation.

Senator CARPER. Thank you. Mr. Gent.

Mr. GENT. Senator Carper, if I could just add, NERC’s only inter-
est in the energy bill is the reliability provisions. We have had con-
sensus on that for nearly 4 years, and I believe that if we had this
in place a couple of years ago, we would not have had the blackout.
So I would urge you to do what you can to help us out by passing
that legislation.

Senator CARPER. OK; in Delaware, we are part of one of those
SROs that is called PJM, which we think is a model in some re-
spects for our country. And I guess I am just especially interested
in how the provisions of the energy conference report might affect
the dependability of the grid, the electric grid, within PJM. We
think we have a good system. We like the way it operates, and
when we are losing power in a lot of other parts of the country, it
is sort of like washed up against our region and pretty much
stopped there, and we do not want to mess up a good thing.

Mr. WooD. Nothing in the bill would impact—and I care a lot
about that, too, because it is, from a national perspective, the expe-
rience in PJM and now, more recently, in New England, which has
adopted a very much close to PJM, the same type of market model
and organizational model, just since I have been on the FERC; New
York is in the process of probably by March of adopting that same.
So you are going to have really the whole Northeast in largely the
same format. They are close today; they will be even closer after
New York.
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We are very interested in that model not only surviving but
thriving, and nothing in this bill, in my read or in anybody else’s
read, would set that back at all. In fact, with the reliability overlay
here, I think it enhances it, because it gives not only the economic
oomph that we have under current law to back up economic prac-
tices and economic decisions, but it now adds that important sister
consideration of reliability and says they are both important; they
are both enforceable under the national law, and that is the way
it is going to be.

So I think that that buttresses, actually, the capabilities of PJM
and the other independent operators in the region.

Senator CARPER. All right. Anybody else have a thought on this?

Mr. GENT. For at least 30 years, I have been preaching that we
need to have, first, larger power pools, and then, the term was re-
gional transmission organizations, and then, it was ISOs, and now,
it is RTOs. Speaking only from an operating standpoint, I think
that North America would be far better off if we had a dozen or
less of these types of organizations, and certainly, PJM is the all-
star model that we would point to in terms of operation.

For my constituents, I have to make it clear I am not proposing
the economic operation of PJM, but from a reliability operational
standpoint, I think it is stellar.

Senator CARPER. Good. Thank you. Mr. Chairman, could I ask
one more?

Senator VOINOVICH. Go ahead.

Senator CARPER. This is a fairly broad question. You have been
here testifying. Our Chairman has had the benefit of listening to
your testimony. The reason why there are not more of us here is
because all of us have three or four hearings going at the same
time, and we are just trying to spread ourselves around. Some of
us may have a press conference around 12 o’clock that we are look-
ing forward to.

But as I walk out of here, another point or two that you would
want me to take along, just say if you remember nothing else or
keep nothing else from this hearing, what would that be?

Mr. GLOTFELTY. From my standpoint, I think it would be that
this blackout is a reminder that the States and the Federal Gov-
ernment must work together; the economic cost of a blackout of
this magnitude is huge. We have smaller blackouts or smaller lines
that trip every day across our system, and a renewed focus and re-
newed attention at the Federal level within the Congress and with-
in the States to ensuring that our system is reliable is actually crit-
ical for our economic growth moving forward.

We do, as Mr. Wood said, have tremendous technologies that
have been in our labs. Entrepreneurs all across the country are
coming to us every day with new technologies that make our sys-
tem more robust and more reliable. And giving them the oppor-
tunity to put those on the system, to make it a more reliable sys-
tem, is critical moving forward. And the energy bill provides that
in our mind.

Senator CARPER. All right, thank you. Mr. Gent.

Mr. GENT. I believe that the legislation, particularly the reli-
ability part of the legislation, provides for a way for the stake-
holders to remain engaged and keep their expertise out in front
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and fresh and involved in the standards-making and enforcement
process with a Federal backup when needed. So I would urge you
to do something about passing the reliability legislation.

Senator CARPER. All right. Mr. Wood.

Mr. WooD. I am going to echo my colleagues here on the reli-
ability issue. As a natural gas regulator, too, I do want to point out
how critical it is, and this bill does address it, that the Alaska nat-
ural gas pipeline project come to be in the next decade. The avail-
ability of reliable and environmentally-benign and domestically-
produced natural gas is very critical to the overall economic health
of our country. We have just seen last year, those prices have actu-
ally doubled as supply has come, now, to more of a crunch than we
ever thought; that has had a lot of impact on a lot of industries.
I know some in your home State and some in mine of Texas as well
that are very gas-intensive industries that, if we are looking into
the future, $5, $7, or $8 gas when we have our own gas right here
in Alaska to bring down and keep the price in the $3, $4, or $5
range, that is a step that has to be taken, and I think it will not
be taken unless Congress provides the kind of regulatory, legal,
and in the case of the loan guarantees, some financial security for
what is probably the biggest engineering project in our lifetime.

The additional increment of liquefied natural gas to that overall
mix is very important. These things all, this is where the electricity
of the future is coming from. It is coal and natural gas. Yes, there
will be nuclear; yes, there will be renewable; yes, there will be
more hydro, perhaps, but coal and natural gas are going to be the
two big pistons of that engine, and there are provisions in this bill.
I know they are not beloved and all, but we have got to step back
and think what else do we have? We are not going to put solar pan-
els in space and beam it down like something out of a Star Trek
movie. It is going to be coal and natural gas. So we have got to
make sure we have got clean coal, and we have got to make sure
we have abundant natural gas.

And so, the steps that are laid in this bill to make that happen
in the nonelectricity pars of this bill are real important. And I hope
that is weighed into consideration by Members of the Senate.

Senator CARPER. When I was first reading the press reports on
the conference report of the energy bill, among the provisions that
raised my spirits and my hopes were the provisions dealing with
the construction of a natural gas pipeline from Alaska. I have since
learned that the chairman and CEO of Conoco Phillips, which is
the oil and gas company that was believed to be most likely to par-
ticipate in building a natural gas pipeline to bring natural gas
down from Alaska had written to the conferees several weeks ago
and indicated what needed to be in the bill in order for them to
go forward with the project.

And what his company needed to be in the bill was not included,
and he has indicated, as I understand it, that they are not going
to go forward with the project.

There were several labor unions, some building and construction
trade unions; I think the IBEW was among them; the Teamsters
was another labor group that was strongly in support of actually
opening up ANWR but also very much in support of the natural
gas pipeline proposal. And I learned yesterday that they have with-
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drawn their support from the bill because it falls short of really
making good the commitment to build a natural gas pipeline.

We are still trying to run this one down fully and understand it,
but Senator Voinovich and I talked a whole lot about the need for
natural gas and our concerns about rising natural gas prices. I was
born in West Virginia, and my dad used to be a coal miner for a
period of time. I have a whole lot of concern about coal there and
other places in the country. We are the Saudi Arabia of coal here
in America. And I want to make sure we have access to coal and
clean coal technology to use it, and I sure want to make certain
that we can bring that natural gas down from Alaska, and I am
just troubled by the prospect that maybe we are not.

Senator VOINOVICH. Well, I am glad you brought up some of
these other issues.

First of all, I think that we should all feel very good that finally,
we are doing something about reliability and mandatory standards.
I think in the testimony that you have given that we have had
these things happen before, and we just ignore them until the next
time, and I think that you should be congratulated, and I think my
colleagues in Congress should be congratulated, that we have de-
cided to take this on and do something about it.

My concern is that if this bill is not passed, what are we going
to do in the interim period of time? I mean, is there anybody——

Mr. Woob. I have made a career out of looking at statutory lan-
guage pretty closely, and I think it would be a challenge, but cer-
tainly, this Commission is compelled, in light of what we hear here
in this report and what we have learned from participating on the
task force that we would push hard to find it in the Federal Power
Act somewhere. It is going to be a challenge, and it is going to be
hard, but we are going to do our best to go forward under whatever
statute we can find. And we are scrambling hard to do that, but
I can tell you it is going to be infinitely harder to do it that way
than if Congress says we want it this way—do it. But we will com-
mit to trying our best under the Federal Power Act and look in the
penumbra of the statute and find it where we can.

Senator VOINOVICH. Well, it would be very important to this Sen-
ator and to Senator Carper if you could communicate that to sev-
eral of the Senators on my side of the aisle and perhaps some on
Senator Carper’s side of the aisle about how important this is in
terms of they may have some problems with other parts of this bill,
but if you do not have this authority, you are not going to be able
to move forward and deal with this issue that could substantially
impact on the wellbeing of their respective States.

Mr. Woob. I appreciate the opportunity you all have given us
today to do that. I know the timing is pretty——

Senator VOINOVICH. Well, somebody ought to pick up the phone.
We all know who they are—— [Laughter.]

And try to influence them to say this is important stuff, for this
country. The problem here in the Senate is that there is never a
perfect piece of legislation, and too often, we let the perfect get in
the way of something that is good and moves us down the field,
and if it is not as good as we would like it to be, we have another
shot at it when Congress comes back.
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But in this case, it is not going to be done; then, if it is not going
to be done, then, you have got to decide you have got to try to fig-
ure out some other way you can get it done. And then, the next
thing will be that we pull this out of this bill and then try to get
it done next year, and you know how difficult that is going to be.

There was a statement that if—did you make it, Mr. Gent?—the
mandatory reliability standards had been in place, and there were
penalties—one of you said this—that you believe this would not
have happened. I want you to comment on it.

Mr. GENT. Yes; I believe that we have the right standards, but
what we do not have now are the rights to do audits, to enforce
compliance with the standards. We have been trying for several
years on a voluntary basis to get people to agree through contracts
to subject themselves to reliability standards. We have been suc-
cessful in the West of getting three standards agreed to by a wide
group of people, and even there, certain companies have refused to
sign up and allow themselves to be subjected to mandatory stand-
ards.

So we are convinced that the only way we can really do this is
to have a law that says you have to do it.

1Senator VOINOVICH. And this does get it done for you, with pen-
alties.

Mr. GENT. My general counsel here testified at a recent hearing
2 years ago that it was not a question of if; it was just a question
of when, and I think that we can state that again if we do not get
the legislation.

Senator VOINOVICH. So again, you really feel that if what is in
this legislation was in place, in your opinion, this probably would
not have happened.

Mr. GENT. The reliability legislation, yes.

Senator VOINOVICH. All right.

Mr. GENT. That is my opinion.

Senator VOINOVICH. The other thing that I would like—we have
identified the responsibilities of the various parties in terms of, in
your opinion, the cause of this. The issue is did anything, did the
grid contribute to this, were the transmission lines adequate? It is
like when we had the stock market crash of 1929, and it went
down. And we know that there were certain things that happened.
But there was something wrong with the market that allowed it to
collapse. And since that time, we have changed some of the things
to try to prevent that kind of thing from happening.

We had a crash here, did we not, a big crash? And the issue is
is the transmission system inadequate to the extent that it contrib-
uted to this at all? Or was it strictly a matter of certain people not
doing certain things?

Mr. GLOTFELTY. I will begin that one. I think it is the latter, at
least on this example. First Energy and MISO had the tools that
were available. They had the responsibility to ensure that this did
not happen. The system has worked very well every other day since
and every day before.

There were smaller lines that do fail, as we have said, every day.
But the system failed that day. And that is not an indictment of
the whole region and the transmission lines within that region on
any other day. That was just the process and procedures and fail-
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ures, human, computer and mechanical that happened on that day.
Saying that, there probably are transmission lines that can be built
in Ohio, around Lake Erie, that can provide more stability to the
system, and that is something that I suspect the Midwest ISO and
FERC, as well as the Ohio Public Utility Commission, are all con-
sidering.

Mr. GENT. But there is another aspect to your question that I
would like to address. As we proceed in the investigation, and we
take a closer look at all of the things that actually did happen, we
may actually decide that we have to redesign some of the ways that
we set relays. I hate to get too technical here, but there is a process
underway. We might be reaching out too far. We might be tripping
too soon or not soon enough. And all of this has to be considered
in our committee stakeholders process. It might call for a redesign
of certain elements.

Senator VOINOVICH. In other words, if the grid had been more ro-
bust, would that have had anything to do with this?

Mr. GENT. I am not sure I can say. I believe that the events, as
they transpired, would transcend any robustness.

Senator VOINOVICH. So the thing is that the utilities that were
involved in the MISO, when the new law goes into effect, you are
going to have the mandatory reliability standards which will put
in some discipline into those organizations to do certain things.
And then, you will, at the same time, look at the grid to see how
that can be also enhanced to make it even more effective in terms
of moving electricity and responding to the kinds of things that oc-
curred on August 14.

I just want to say to you that I will never forget that day, be-
cause I was coming into Cleveland with my wife, and we were not
sure whether the plane would land. We thought that maybe the
control tower might not let us in. And then, when we got there, it
took us a couple of hours to get our bags, because all electricity was
off in the place, and I will never forget it. And then, we were with-
out electricity for 24 hours, which was not too bad, but my daugh-
ter and many other people were without electricity for several days.

For the every day citizen, this is a big deal. And I think that
sometimes, we take for granted, I know after they had this hurri-
cane here, my staff people were without electricity for 6 or 7 days.
And it is very significant. It is a very high priority. Having reliable
electricity is important to our quality of life and to our standard
of living and also reflective on our economic well being.

And one of the reasons why we have been so successful as a Na-
tion is that we have had reliable electricity at reasonable costs, and
it seems to me that if you look at the cobweb and the maze out
there of all of the things that the utilities in this Nation are con-
fronted with that we need to streamline the whole process. I think
what we are doing here will streamline it; the fact that there are
going to be incentives to build transmission lines; that it is going
to be 51 little bit easier to site them and move forward with them
is good.

But other issues, Mr. Wood, are very important: Things like new
source review that has been kicking around, and finally, the ad-
ministration has had the courage to take it on and is being criti-
cized, vastly by many of the environmental groups. But utilities
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were in limbo. They did not know what to do, whether to move for-
ward or not. So they did nothing. It did not make their operations
more efficient and did not do anything more to improve in terms
of the quality of the environment.

And then, we have the whole issue that has been kicking around
here for the last several years in terms of the 4-P bill and how we
deal with NOy, SOx, mercury and then deal with the issue of green-
house gases. And I do not think people appreciate the fact that all
of these things that are going on make it very difficult for us to
get through. It is almost like the Maginot Line, trying to figure out
how you can get anything done.

And I would urge all of you in your respective organizations to
take a little more interest—I am on the Environment and Public
Works Committee, and this hearing could have been held there.
But the fact is that we need to start to have a much more global
look at—U.S. look at how all of these things connect up with each
other and bring some sense and some certainty to a very uncertain
environment that we have had for too long. And I think it is really
important that we get our environmental groups, harmonize our
energy, and our environmental concerns in this country and that
we start talking to each other instead of talking past each other.

This is very serious business, and I can tell you right now it is
impacting on my economy in my State. You talked about natural
gas. We are losing business after business from our State, because
they are going—some of them are going overseas because of their
natural gas costs are being lowered.

We had a situation where we have done everything we can to
close down the availability of natural gas and exacerbate the de-
mand for natural gas. And the prices have skyrocketed. The people
have got to understand that that impacts on not only our busi-
nesses, our manufacturers, on agribusiness, on the chemical indus-
try; it also impacts on just ordinary citizens: People, particularly,
who are what I refer to as the least of our brethren, the elderly
and those people, who are poor.

All of this has got to be taken into consideration as we deal with
this. And so, I would say to you you have your respective respon-
sibilities, but I think it is also incumbent on you, the Department
of Energy, Mr. Gent at NERC, the FERC to start to connect up
with some of the other agencies to start looking at the big picture
and maybe come back with us and say look, this is what we are
going to need if we are going to have an environment where we can
provide reliable electricity at reasonable cost and, at the same
time, make sure that we protect our environment.

So I want to thank you very much for being here today. We will
be back again after the report is finished, and I am interested in
that final report, and I think it is important that you give everyone
an opportunity that has some issues with it to be heard so that
their points of view are recorded there, or they feel like they have
had their “day in court.” And the next time we get together, I
would also, hopefully, this legislation will have passed, and if it has
not, then, we will have to decide on how we are going to get this
job done together. Thank you very much.

[Whereupon, at 11:28 a.m., the Subcommittee adjourned.]
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Good morning, and thank you for inviting me to address the status of the U.S.-
Canada Power Qutage Task Force investigation into the August 14" blackout, as well as
the Administration’s views on how we can ensure a more robust transmission system in

the future.

It’s been just under a month since the widespread power outage that temporarily
disrupted life and economic activity in large segments of the northeastern and mid-
western United States, and parts of the Canadian province of Ontario. And in that month,

we have made good progress in our effort to determine the causes.

Within a few hours of last month’s blackout, President Bush and Prime Minister
Chretien ordered a cooperative investigation into the incident. Top government officials
from both countries — and scores of technical and engineering experts — have been hard at
work ever since to determine exactly what caused this outage, how it was allowed to
spread to such a large area, and what can be done to reduce the chances of such an

incident in the future.

(61)
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The Task Force is co-chaired by Energy Secretary Abraham and Canadian
Natural Resources Minister Herb Dhaliwal. The U.S. members of the Task Force are
Tom Ridge, Secretary of Homeland Security; Pat Wood, Chairman of the Federal Energy
Regulatory Commission; and Nils Diaz, Chairman of the Nuclear Regulatory
Commission. The Canadian members are Deputy Prime Minister John Manley; Kenneth
Vollman, Chairman of the National Energy Board; and Linda J. Keen, President and CEO

of the Canadian Nuclear Safety Commission.

The Task Force has been working on a number of fronts to collect and assess
information on the blackout, visiting power plants and control facilities, interviewing grid
operators and utility personnel, and analyzing vast amounts of computer and

communications data relating to the incident.

The investigation team is making good progress with the formulation of a timeline
of events that led up to the blackout. That detailed sequence of occurrences will serve as
the primary framework for piecing together all the facts and events that will lead us to

definitive answers about what happened.

The Task Force is gathering and analyzing information on tens of thousands of
individual events that happened across thousands of square miles. All that information is
being collected, compiled, sequenced and verified so we can be sure that our conclusions

are complete, correct and credible.
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1t’s an extremely complex undertaking to analyze and understand all these
simultaneous events on such a large expanse of the grid. This outage took about 34,000
miles of our nation’s 150,000 miles of high-voltage transmission lines out of service.
More than 290 power generation units were tripped off line or shut down. Thousands of
substations, switching facilities, circuit-protection devices, and other pieces of specialized

equipment were affected, and a very large number of people, policies and procedures

were involved.

To expedite the complicated work of sorting through all this, the U.S.-Canada
Task Force is organized into three Working Groups focusing on specific aspects of the

August 14" outage.

Our Electric System Working Group, led by experts at the Energy Department
and the Federal Energy Regulatory Commission along with Natural Resources Canada, is

focusing on the transmission infrastructure and its workings and management.

The Nuclear Power Working Group, managed by the Nuclear Regulatory
Commission and the Canadian Nuclear Safety Commission, is looking at how nuclear

plants in the affected area performed during the outage.

And our Security Working Group, managed by the Department of Homeland
Security and the Canadian government’s Privy Council Office, is looking at ail the

security aspects of the incident, including cyber security.
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Each Working Group also consists of technical, management and engineering
experts appointed by the governors of each U.S. state affected and the Province of

Ontario, in addition to the governmental agencies involved in the investigation.

In addition to the Department of Homeland Security, the Security Working Group
also includes agents of the U.S. Secret Service and the F.B.1, as well as experts from the
Department of Energy laboratories. From Canada, the Security Working Group includes
representatives of the Office of Critical Infrastructure Protection and Emergency
Preparedness, the Royal Canadian Mounted Police, the Canadian Security Intelligence

Service and the Ontario Ministry of Public Safety and Security.

The Nuclear Power Working Group is visiting the U.S. and Canadian nuclear
power facilities that were affected by the outage and examining their performance during
the incident. So far, the Working Group has been able to determine that all the nuclear
plants shut down automatically when power disturbances were detected on the grid —

performing exactly as they were designed.

It is a testament to the scale of the event on August 14™ that of the 103 nuclear
power plants operating across the United States, 70 plants detected some level of grid
disturbance but accommodated the fluctuations and remained on-line. All the affected

nuclear plants are now all back on-line and performing normally.
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The Electric System Working Group has the largest challenge in the investigation
because of the sheer size and complexity of the infrastructure. This group, working with
technical experts at organizations such as the Independent System Operators from the
affected regions and the North American Electric Reliability Council - an industry
association formed following a major 1965 blackout to help assure grid reliability -- will
be looking at the flow of events surrounding the blackout and determining how they are
interrelated. This team also is focusing on the control mechanisms that were designed to

keep the blackout from spreading to other areas.

Technical support for the Electric System Working Group is being provided by
the Energy Department’s Consortium for Electric Reliability Technology Solutions —a
group of experts from our national laboratories, and a number of universities, with broad

experience in transmission and power delivery issues.

This team, which has investigated a number of major power outages including the
1999 blackouts in the West, includes some of the world’s foremost experts in
transmission reliability issues, grid configuration, transmission engineering, wholesale
power markets, outage recovery and power system dynamics. In addition, we have
recruited transmission experts from the Bonneville Power Administration to help in the

investigation. These experts led the team that examined the 1996 blackouts in the West.

This group also was instrumental in producing last year’s comprehensive National

Transmission Grid Study that outlined the requirements for bringing our transmission
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system up to 21" century standards. These technical and engineering professionals are
devoting their full attention to the work of the Task Force to help ensure an efficient and

high-quality investigation.

In addition to putting together the timeline and analyzing data from control
centers and other sources, our investigators have completed on-site interviews with most
of the control room operators of the affected utilities. We hope to complete the first

round of interviews very soon.

Once we have determined the causes of the blackout, we will enter Phase 2 of the
Task Force’s two-part assignment, which is formulating recommendations to address the
specific problems we uncover. Any recommendations the joint U.S.-Canada Task Force
makes will likely focus on technical standards for operation and maintenance of the grid,
and on the management of performance of the grid, in order to more quickly correct the

problems we identify.

We are determined to complete this inquiry in a timely manner. We hope to have
conclusions and recommendations in a matter of weeks —not months. As Secretary
Abraham has said, we will not compromise quality for speed. We want answers quickly,

but we want to make sure they are the right answers.

Beyond the investigation of the specific causes of the August blackout and the

Task Force’s recommended remedies for those causes, there is also the broader focus on
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the federal role in electricity reliability. Both the Department of Energy and the Federal
Energy Regulatory Commission have launched a number of initiatives aimed at making

our nation’s transmission grid more efficient and reliable.

The President’s National Energy Policy noted that one of the greatest energy
challenges facing America is the need to use 21* century technology to improve our
nation’s aging energy infrastructure, which has not kept pace with growing demand or

with fundamental changes in our electricity markets.

Since the President’s first days in office, the Administration has strongly
supported proposals to establish mandatory and enforceable reliability rules to reduce the
risk of power outages. We are pleased that both the House and Senate included

provisions to establish mandatory and enforceable reliability standards.

The Administration also has supported proposals that would expand investment in
transmission and generation facilities by repealing the Public Utility Holding Company
Act, which has limited the resources that could be invested in the transmission system by
restricting certain types of investors. The Administration supports provisions to advance
the development and deployment of new technology necessary to fully modemize the
grid, such as higher-capacity power lines and advanced monitoring and communications

equipment.
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The National Energy Policy also called for the transmission Grid Study that was
completed in May 2002. The study outlines the current condition of our transmission
system and recommends ways to promote the expansion of overall transmission capacity,
elimination of transmission bottlenecks, enhancement of the grid’s technical efficiency

and improvement of the system’s overall reliability.

The Grid Study’s recommendations included establishing an Office of Electric
Transmission and Distribution at the Department of Energy, which is now helping lead
the inves.tigation of the August blackout. The recommendations also include developing

~new technologies such as superconductivity, which will allow more electricity to be

shipped over smaller wires.

The Administration strongly supports measures to provide greater regulatory
certainty for transmission expansion, including provisions in the House version of H.R. 6
providing for last-resort federal siting authority for high-priority transmission lines; and
providing for the coordination and streamlining of transmission permitting activities

across federal lands.

The Administration also supports options that would allow for increased rates of
return on new transmission investments, including clarifying that FERC has the authority
to provide incentive-based rates to promote capital investment in new transmission and

technological upgrades to existing transmission.
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We support the goal of regional coordination and planning through the
mechanism of voluntary regional transmission organizations that would provide certainty
to the marketplace, prevent undue discrimination, and assist in eliminating transmission

constraints.

The Administration supports provisions to increase civil and criminal penalties for
violations of the Federal Power Act. And we support changes in federal tax law to allow
the recognition of gain over eight years for the sale or disposition of transmission assets
as part of restructuring and to allow rural electric cooperatives to provide open access to

their transmission systems without losing their tax-exempt status.

Investment in our electric transmission system has lagged behind the needs of the
marketplace. Action is needed now to help the investment in the grid catch up to the
growth in electricity demand and the new requirements of the competitive wholesale
power markets, which are saving consumers billions of dollars each year. Private
industry and federal, state and local governments must work together to ensure that our
electricity transmission system will meet the nation’s needs for reliable and affordable

electricity in the 21 century.

In addition, government research and development has a role to play. That is why
the President’s "04 budget request includes additional funding for high-capacity
transmission line technologies such as superconductivity and for real-time grid-

management tools and other transmission-enhancing initiatives,
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Our electric delivery system is the backbone of the U.S. economy. While
investing in the necessary upgrades seems expensive, the cost is just a small fraction of
the overall economy that it supports. We cannot afford to let such a vital component of
our infrastructure fail to meet the nation’s growing needs. Thank you for inviting me here

today, and I would be pleased to answer any questions.

#HH#H
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The United States-Canada Joint Task Force, with assistance from the
Federal Energy Regulatory Commission (FERC or the Commission) and others, is
working to identify the cause of the blackout and the steps needed to prevent
similar events in the future. Analysis of the blackout is ongoing; the cause of the
blackout and the reasons for its broad cascade through eight states and parts of
Canada remain the initial goal of the Task Force’s efforts.

The federal role in electricity reliability is the focus of this hearing. In the
electric power industry, FERC acts primarily as an economic regulator of
wholesale power markets and the interstate transmission grid. In this regard,
FERC is acting to promote a more reliable electricity system by: (1) promoting
regional coordination and planning of the interstate grid through regional
mdependent system operators (1SOs) and regional transmission organizations
(RTOs); (2) adopting transmission pricing policies that provide price signals for
the most reliable and efficient operation and expansion of the grid; and (3)
providing pricing incentives at the wholesale level for investment in grid
improvements and assuring recovery of costs in wholesale transmission rates.

The Commission’s efforts to strengthen the interstate transmission grid
could be further buttressed in the energy bill, now in conference. There are
several provisions in the two electricity titles that would do so: a system of
mandatory reliability rules established and enforced by a reliability organization
subject to Commission oversight; Congressional support for the formation of RTOs
across the nation; greater legal certainty for the Commission’s efforts to adopt rate
incentives for transmission or other investment to alleviate congestion on the grid,
including new transmission technologies; tax incentives for transmission owners to
join RTOs and to construct new transmission; and, federal backstop transmission
siting authority for certain backbone transmission lines, in the event a state or local
entity does not have authority to act or does not act in a timely manner.
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L Introduction and Summary

Thank you for the opportunity to testify on the blackout experienced in the
Midwest and Northeast on August 14, 2003, the current federal role in managing
and regulating the generation and the transmission of electricity, and steps to
ensure that we do not experience another incident of this nature.

The August 14, 2003 power blackout serves as a stark reminder of the
importance of electricity to our lives, our economy and our national security. All
of us have a responsibility to do what we can to prevent a repeat of such a
blackout. The United States-Canada Joint Task Force (Task Force), with
assistance from the Federal Energy Regulatory Commission (FERC or the
Commission) and others, is working to identify the cause of the blackout and the
steps needed to prevent similar events in the future. While analysis of the blackout
is ongoing, it is too early to be sure what caused the blackout or why the blackout
cascaded through eight states and parts of Canada.

Even at the start of this investigation, however, this much is clear: our
electrical system operates regionally, without regard to political borders. Electrical

problems that start in one state (or country) can profoundly affect people

elsewhere. Preventing region-wide disruptions of electrical service requires
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regional coordination and planning, as to both the system’s day-to-day operation
and system upgrades.
1. Steps Taken by FERC in Response to the August 14 Blackout

FERC staff based in Washington, D.C., and at the Midwest Independent
System Operator (MISO) in Carmel, Indiana, have monitored blackout-related
developments from the first minutes.

Immediately after the blackout began, FERC staff members went to the U.S.
Department of Energy (DOE) to coordinate our monitoring with DOE's emergency
response team. At about the same time, FERC staff in the MISO control room
began monitoring and communicating the events around the clock until most of the
power was restored.

During this time, FERC staff was involved in nearly 20 North American
Electric Reliability Council (NERC) telephone conference calls with the reliability
coordinators, assessing the situation. These calls also involved close coordination
with our Canadian counterparts. Also, the on-site staff monitored other calls
between MISO, its control areas, transmission-owning members, and other ISOs
and RTOs in their joint efforts to manage the grid during restoration.

In Washington, D.C., FERC staff immediately mobilized to provide relevant
information to the Commissioners and to others, including DOE. These
communications included, for example, data on output by generating facilities
and markets adjacent to the blackout area. FERC also gathered information from

ISO and RTO market monitors for each of the ISOs or RTOs in the affected
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regions. Our staff closely tracked the markets to make sure that no one took
advantage of the situation to manipulate the energy markets. Working with the
market monitor for the New York Independent System Operator (NYISO),

we tracked the New York market especially closely during the period when that
market was coming back on line and during the first unusually hot days later in the
week of August 18.

Currently, members of the Commission’s staff are assisting the Task Force
on its investigation of the blackout. The Commission will contribute resources to
this effort as needed to ensure a thorough and timely investigation. If any issues
arising from the investigation merit specific Commission action, we wili undertake
such action independently in accordance with our statutory mandate.

I,  Background

A. The Current State of the Electricity Transmission Grid

The Nation’s transmission grid is an extremely complex machine. In its
entirety, it includes over 150,000 miles of lines, crossing the boundaries of utilities
and states, and connecting to regions outside our national borders. The total
national grid delivers power from more than 850,000 megawatts of generation
facilities. The grid is operated by utility staff at some 130 round-the-clock control
centers. The large number of these centers — some relatively small -- has been the
focus of much attention in post-Blackout analysis and discussion.

When a generating facility or transmission line fails. the effects are not just

local. Instead, the problem often has widespread effects and must be addressed by
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multiple control centers. The utility staff at these centers must quickly share
info;mation and coordinate their efforts to isolate or end the problem. Given the
speed at which a problem can spread across the grid, coordinating an appropriate
and timely response can be extremely difficult without modem technology.

Transmission capital investments and maintenance expenditures have
steadily declined in recent years. In the decade spanning 1988 to 1997,
transmission investment declined by 0.8 percent annually and maintenance

. expenditures decreased by 3.3 percent annually. (Maintenance activities include
such items as tree-trimming, substation equipment repairs, and cable replacements,
all of which affect reliability). During this same period, demand increased 2.4
percent annually.

Transmission is a relatively small part of the overall electric power cost
structure, accounting for only 7 percent of a typical end-user’s bill. Generation, by
contrast, accounts for over two-thirds of the customer’s bill.  An integrated
company, owning both generation and transmission assets, could seek recovery of
new transmission investment in its rates. But given that transmission is such a
small part of the overall rate, a typical utility is unlikely to file to recover for just
new transmission investment, particularly those expansions that may benefit
another utility’s customers.

Even more important than adding transmission capacity is improving the
tools available to control center staff for operating the grid. One example is

installing state-of-the-art digital switches, which would allow operators to monitor
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and control electricity flows more precisely than the mechanical switches used in
some areas. Installing additional monitoring and metering equipment can help
operators better monitor the grid, detect problems and take quicker remedial action.
Improved communication equipment can help control centers coordinate efforts
more quickly. The level of investment in these technologies has been varied.

B. Today’s Regulatory Framework

Currently, there is no direct federal authority or responsibility for the
reliability of the transmission grid. The Federal Power Act (FPA) contains only
limited authorities on reliability.

For example, under FPA section 202(c), whenever the U.S. Department of
Energy (DOE) determines that an “emergency exists by reason of a sudden
increase in the demand for electric energy, or a shortage of electric energy or of
facilities for the generation or transmission of electric energy . . . or other causes,”
it has authority to order “temporary connections of facilities and such generation,
delivery, interchange or transmission of electric energy as in its judgment will best
meet the emergency and serve the public interest.” Secretary Abraham used this
authority immediately after the Blackout to energize the Cross-Sound Cable
between Long Island and Connecticut.

Under FPA sections 205 and 200, the Commission must ensure that all
rates, terms and conditions of jurisdictional service (including “practices™ affecting
such services) are just, reasonable and not unduly discriminatory or preferential.

These sections generally have been construed as governing the commercial aspects
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of service, instead of reliability aspects. However, there is no bright line between
“commercial practices” and “reliability practices.”

The explicit authorities granted to the Commission in the area of reliability
are very limited. For example, under FPA section 207, if the Commission finds,
upon complaint by a State commission, that “any interstate service of any public
utility is inadequate or msufficient, the Commission shall determine the proper,
adequate or sufficient service to be furnished,” and fix the same by order, rule or
regulation. The Commission cannot exercise this authority except upon complaint
by a State commission.

The Public Utility Regulatory Policies Act of 1978 (PURPA) also provides
limited authority on reliability. Under PURPA section 209(b), DOE, in
consultation with the Commission, may ask the reliability councils or other persons
(including federal agencies) to examine and report on reliability issues. Under
PURPA section 209(¢), DOE, in consultation with the Commission, and after
public comment may recommend reliability standards to the electric utility
industry, including standards with respect to equipment, operating procedures and
training of personnel.

Since the electric industry began, reliability has been primarily the
responsibility of the customer’s local utility. Most utilities have been accountable
to state utility commissions or other local regulators for reliable service. Typically,
the utility keeps statistics on distribution system interruptions in various

neighborhoods, inspects the transmission system rights-of-way for unsafe tree
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growth near power lines, and follows industry requirements for “reserve”
generation capability to cover unexpected demand growth and unplanned outages
of power plants. Many state and local regulators exercise the authority of eminent
domain and have siting authority for new generation, transmission, and distribution
facilities.

In 1965, President Johnson directed FERC’s predecessor, the Federal Power
Commission (FPC), to investigate and report on the Northeast power failure. In its
report, the FPC stated:

When the Federal Power Act was passed in 1935, no specific provision was

made for jurisdiction over reliability of service for bulk power supply from

interstate grids, the focus of the Act being rather on accounting and rate
regulation. Presumably the reason was that service reliability was regarded
as a problem for the states. Insofar as service by distribution systems is
concerned this is still valid, but the enormous development of interstate
power networks in the last thirty years requires a reevaluation of the
govemmental responsibility for continuity of the service supplied by them,

since it is impossible for a single state effectively to regulate the service
from an interstate pool or grid.

Northeast Power Failure, A Report to the President by the Federal Power

Commission, p. 45 (Dec. 6, 1965).

In response to the 19635 power failure, the industry formed the North
American Electric Reliability Council (NERC). NERC is a voluntary membership
organization that sets rules primarily for transmission security in the lower 48
states, almost all of southern Canada, and the northern part of the Baja peninsula in

Mexico. More detailed rules are prescribed by ten regional reliability councils,
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which are affiliated with NERC. However, neither NERC nor the ten regional
reliability councils have the ability to enforce these rules.
IV.  Current Commission Activities

The reliability of the grid can be bolstered through regional planning and
operation of the transmission system, such as regional planning of new facilities;
greater investment in infrastructure; and better methods of monitoring and
managing transmission flow in order to relieve congestion. The Commission has
underway several initiatives to address these issues, including: (1) promoting the
formation of independent regional organizations with clear wholesale market rules
to promote an efficient, reliable wholesale marketplace; (2) authorizing incentive
rates for new infrastructure, including innovative technologies: and (3) identifying
problems in the transmission infrastructure.

First, with respect to operating the interstate transmission grid, in Order No.
2000, the Commussion identified the benefits of large, independent regional entities
to operate the grid, and strongly encouraged, but did not require, utilities to join
together to form such entities. The Commission noted that such entities would
improve reliability because they have a broader, more regional perspective on
electrical operations than a stand-alone utility. In addition, some 130 control area
operators currently manage the operation of the transmission grid, whereas a
smaller number of regional organizations could more effectively manage the grid.

Further, unlike utilities that own both generation and transmission, RTOs are
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independent of market participants and, therefore, lack a financial incentive to use
the transmission grid to benefit one market participant.

In Order No. 2000, the Commission recognized that regional organizations
also have unique advantages to assist in regional planning for transmission
infrastructure. The Commission required that RTOs have a regional planning
process to identify and arrange for necessary transmission additions and upgrades.
Second, almost half of the electric load in the country is being served by utilities
which are part of an independent system operator or RTO. (The major distinction
is the size of the entity: an ISO can be smaller than an RTO).

In a July 2002 Notice of Proposed Rulemaking (the Standard Market Design
Rule), the Commission proposed to complete the nation-wide transition to
independent grid operators, building upon numerous public hearings on best
practices in power markets around the world, and also upon lessons learned from
market failures in California in 2000. In response to over 1000 filed comments to
the rulemaking, the Commission issued a White Paper in April 2003, streamlining
the rulemaking effort by identifying the key elements of market design platform for
improving the efﬁcigency of wholesale markets. Such a platform would, among
other things: (1) promote investment in transmission infrastructure, including new
technology and in institutional infrastructure such as regional organization with
good market rules and customer protection; (2) provide greater regulatory certainty
to make it safe to invest in new transmission infrastructure including new

technology; (3) require reliable and efficient management of the use of



81

- 10 -

transmission within the region and between neighboring regions, through day-
ahead markets, facilitation of demand response, and the use of price signals.

Second, the Commission has proposed the use of incentive rates to
encourage the efficient expansion of the transmission grid. For example, Order
No. 2000 recognized that transmission incentives were appropriate for public
utilities that joined an RTO and offered various incentives.

In January 2003, the Commission sought to give additional guidance on
these transmission incentives by issuing a proposed Pricing Policy for Efficient
Operation and Expansion of the Transmission Grid. The proposed incentives
would help encourage needed investment in transmission infrastructure and
improve grid performance through: an incentive adder for all public utilities equal
to an additional 50 basis points on its return on equity for transfer of operational
control of transmission assets to an RTO; an additional 150 basis points for sale of
transmission assets to an entity independent of any market participant: and an
additional 100 basis points for investments in new transmission facilities. The
Commission also sought comment on whether incentives for new transmission
investment should be structured to encourage the use of new technologies that can
be installed relatively quickly (i.¢., do not require a long siting process for
procurement of new right-of-way, accommodate modular and portable application,
and may be environmentally benign). Such technologies appear to offer significant

promise of expanding grid capacity, reducing congestion, improving reliability,
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and enhancing wholesale competition without great cost or delay. The
Commissien is currently considering comments on the proposed policy statement.

The Commission has also acted in individual cases to provide incentives for
development of transmission infrastructure. For example, in June 2002, the
Commission approved a proposal to construct transmission facilities to ease the
constraints on Path 15 within California. The Commission authorized a premium
on return on equity (13.5 percent) and accelerated depreciation for this project as
an incentive for construction.

Also, in Southwest Connecticut, an area experiencing significant
transmission congestion, the Commission has authorized New England-wide
rolled-in rate treatment of certain transmission upgrades and additions that were
completed within a specified time period in order to provide incentives for the
timely construction of these facilities.

Finally, the Commission has adopted various procedures for identifying
areas that need additional investment in transmission facilities. The Commission
has conducted a series of regional public conferences to discuss the state of the
energy infrastructure within each region, i.e., the West, Midwest, Northeast, and
South. We intend to hold public conferences in these regions every year. State
officials actively participate in these conferences. These conferences provide a
forum for discussing the adequacy of the electric transmission infrastructure within
the region, the level of transmission congestion, and potential benefits of

increasing transmission infrastructure.
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V.  What Congress Can Do To Help

Currently, the Congress has before it, in conference, energy legislation
which could address a number of issues that have arisen in the debate in the last
few weeks over reliability in our wholesale power markets.

First, both the House and Senate bills going to conference provide for
mandatory reliability rules established and enforced by a reliability organization
subject to Commission oversight. Many observers, including NERC and most of
the industry itself, have concluded that a system of mandatory reliability rules is
needed to maintain the security of our Nation’s transmission system. | agree.

That leads to the question of what entity will be in charge, on a day-to-day
basis, of administering the mandatory reliability rules that are developed by the
independent reliability authority. In Order No. 2000, the Commission identified
the benefits of large, independent regional entities, or RTOs, in operating the grid.
(See Appendix for excerpts from FERC Order No. 2000 on reliability benefits of
RTOs). Such entities would improve reliability because they have a broader
perspective on electrical operations than individual utilities. Further, unlike
utilities that own both generation and transmission, RTOs are independent of
market participants and, therefore, lack a financial incentive to use the transmission
grid to benefit their own wholesale sales.

In the seven years since the Commission ordered open access transmission
in Order No. 888, the electricity industry has made some progress toward the

establishment of RTOs, entities that combine roles relating to reliability,
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infrastructure planning, commercial open access and maintenance of long-term
supply/demand. The House bill endorses this effort in a “Sense of the Congress”
provision. Congress can direct this effort to be completed.

While coordinated regional planning and dispatch are sensible steps to take,
we still need to attract capital to transmission investment. [ understand that there is
significant interest in investing in this industry already; however, to the extent the
Commission needs to adopt rate incentives for transmission or other investment to
alleviate congestion on the grid, including new transmission technologies, we
should do so. While the Commission has recently taken steps in this direction,
action by Congress providing more legal certainty on this issue, and in repealing
the Public Utility Holding Company Act, can provide greater certainty to investors
and thus encourage quicker, appropriate investments in grid improvements.

In addition to ratemaking incentives from the Commission, Congress can
also provide economic incentives for transmission development. Changing the
accelerated depreciation from 20 years to 15 years for new electric transmission
assets is an appropriate way to provide such an incentive. Similarly, Congress can
provide tax neutrality for utilities wishing to transfer transmission assets to RTO:s.

To the extent that lack of assured cost recovery is the impediment to grid
improvements, regional tariffs administered by RTOs are an appropriate and well-
understood vehicle to recover these costs. The Commission has accepted different
regional approaches to pricing for transmission upgrades, but the important step is

to have a well-defined pricing policy in place.
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Getting infrastructure planned and paid for are two of the three key steps for
transmission expansion. The third step is permitting. States have an exclusive role
in granting eminent domain and right-of-way to utilities on non-federal lands.
Under current law, a transmission expansion that crosses state lines generally must
be approved by each state through which it passes. Regardless of the rate
incentives for investment in new interstate transmission, little progress will be
made until there is a rational and timely method for builders of necessary
transmission lines to receive siting approvals. Providing FERC (or another
appropriate entity) with backstop transmission siting authority for certain backbone
transmission lines, in the event a state or local entity does not have authority to act
or does not act m a timely manner, may address this important concern.

VL. Conclusion

Both FERC and the Congress can take steps to bolster the reliability of our

Nation’s interstate transmission grid. Taking the steps outlined above can help

avoid future disruptions in our electric supply. Thank you.
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APPENDIX

Excerpts from Regional Transmission Organizations, Order No. 2000, 65
Fed. Reg. 809 (January 6, 2000), FERC Stats. & Regs., Regulations Preambles
July 1996-December 2000 § 31,089 (1999), order on reh'g, Order No. 2000-A, 65
Fed. Reg. 12,088 (March 8, 2000), FERC Stats. & Regs., Regulations Preambles
July 1996-December 2000 §1 31,092 (2000), affirmed sub nom. Public Utility
District No. | Snohomish County Washington, et al., v. FERC, 272 F.3d 607 (D.C.
Cir. 2002).

Order No. 2000, 65 Fed. Reg. at 862:

Resolving loop flow issues: An RTO of sufficient regional scope would
internalize loop flow and address loop flow problems over a larger region.

Managing transmission congestion: A single transmission operator over a
large area can more effectively prevent and manage transmission congestion.

Improving Operations: A single OASIS operator over an area of sufficient
regional scope will better allocate scarcity as regional transmission demand is
assessed; promote simplicity and “one-stop shopping” by reserving and scheduling
transmission use over a larger area; and lower costs by reducing the number of
OASIS sites.

Planning and coordinating transmission expansion: Necessary transmission
expanston would be more efficient if planned and coordinated over a larger region.

Order No. 2000, 65 Fed. Reg. at 863:

For example, we understand that there have been instances where
transmission system rehability was jeopardized due to the lack of adequate real-
time communications between separate transmission operators in times of system
emergencies. To the extent possible, RTO boundaries should encompass areas for
which real-time communication is critical, and unified operation is preferred.

Order No. 2000, 65 Fed. Reg. at 867-68:
The fourth proposed characteristic of an RTO is that it must have exclusive

authority for maintaining the short-term reliability of the transmission grid under
its control. In the NOPR we identified four basic short-term reliability
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responsibilities of an RTO: (1) the RTO must have exclusive authority for
receiving, confirming and implementing all interchange schedules; (2) the RTO
must have the right to order redispatch of any generator connected to transmission
facilities it operates if necessary for the reliable operation of these facilities; (3)
when the RTO operates transmission facilities owned by other entities, the RTO
must have authority to approve and disapprove all requests for scheduled outages
of transmission facilities to ensure that the outages can be accommodated within
established reliability standards; and (4) if the RTO operates under reliability
standards established by another entity (e.g., a regional reliability council), the
RTO must report to the Commission if these standards hinder its ability to provide
reliable, non-discriminatory and efficiently priced transmission service.
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Mr. Chairman, Members of the Committee, my name is Alan R. Schriber. | am the
Chairman of the Public Utilities Commission of Ohio and the Ohio Power Siting Board
and | am here today to offer a response to the Federal role and response to the
Blackout of 2003. | appreciate the opportunity to appear before this Committee, and |
respectfully request that the written statement submitted under my name on behalf of
the Public Utilities Commission of Ohio be included in today’s hearing record as if fully

read.

The Public Utilities Commission of Ohio is charged with the duty of regulating the retail
rates and services of electric, gas, water and telephone utilities operating within our
jurisdiction. Specifically, with respect to electricity, we regulate the distribution of power
but not transmission. Additionally, since Ohio has restructured the industry, we no
longer regulate generation. We have the obligation under State law to assure the
establishment and maintenance of such energy utility services as may be required by
the public convenience and necessity, and to ensure that such services are provided at
rates and conditions which are just, reasonable and nondiscriminatory for ali

consumers.

We are all deeply immersed into the factors and events that led up to the outages that
occurred on August 14th. | am personally honored to be able to serve on the Bi-
National Task Force on the Power Qutage, and | am certain causes will be identified as
expeditiously as possible. Following that, recommendations as to remedial action will

undoubtedly be forthcoming.
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To this point, many of the events that took place in Ohio have been documented via
timelines. However, the entire picture of what happened August 14" will take serious
analysis well beyond the scope of Ohio alone. The effect of the outage on the citizens
and businesses of Ohio were documented by Governor Taft before the House
Commerce Committee last week. In the aftermath of the outage, the Governor charged
my Commission with the challenge of scrutinizing events as they occurred in Ohio and

our review will complement those of the Bi-National Task Force.

As we pursue our quest for causes and solutions to the outage, | think we will find that
the electrical system in this nation is by no means “third world”. It is a very complex,
interconnected system that has in fact worked very effectively. The system operated as
it was designed to operate on that unusual day in August. Lines tripped, plants tripped,
and systems were isolated to prevent further blackouts, just as they were designed to
perform.” If the systems had not operated as above, not only would the loss of power

been far more extensive, but severe damage would have resulted to our infrastructure.

While it is reassuring that the situation was “contained” to some degree, and that

remarkable restorations were implemented, we cannot ignore the fact that weaknesses
exist that call for repair. Much like the interstate highway system, traffic patterns on the
wires have changed, congestion has increased, and wires need to be fixed. Above all,

we learned how vulnerable we are, and how dependent we are on our electric system.
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You will undoubtedly hear from opponents of deregulation that states such as Ohio that
have promoted retail competition collectively contributed to the 2003 outage. | must take
issue with this stance. The type of competition that has been promulgated at the state
level is one of retail competition, wherein end users purchase their power from
marketers who, in turn, buy in the wholesale market. The grid as we know it foday has
always been the vehicle over which wholesale transactions take place. It was built to

accommodate transactions between utilities. This is nothing new.

Nothing has really changed that principle except for the number of wholesale
transactions that travel the wires, which is a measure of the overall increase in the
demand for electricity. The electrons know nothing except that the quickest way to get
somewhere is along the shortest path. Therefore, if you are a marketer in iflinois and
buy electricity wholesale from New Jersey, you'll write a check to the generator in New
Jersey. However, the electrons that you end up with will come from a generator close
by, while the New Jersey generator’s electrons will stay closer to home. That is the
difference between the contract path and the physical path. All of this is to say that retail
deregulation, which has been adopted by less than half the states with a modicum of

success, should not be a relevant consideration.

The real challenge that lies ahead, and one that Congress must confront, is molding the
electric grid into one that can accommodate the economic realities of today. The reality
is that demand has shifted and so to have the suppliers. Parenthetically, one should

note that, in the agaregate, generation supply is sufficient to meet demand. The
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problem is that supply and demand for electricity are not adequately converging through
the grid. The reason for this misalignment is a patchwork of overseers of the grid;
regional transmission systems, private transmission systems, and systems within the
vertical structures of utility companies are accountable to no single boss even though

they all interconnect at some point.

If we had many discreet, non-interconnected systems, | suspect we would have more
blackouts than fewer, although of less duratioﬁ, since there would be no interconnected
neighbor to help out on a hot day. On the other hand, a regionally coordinated
transmission system with a super-large geographical footprint would enhance the ability
fo work through all kinds of contingencies, some of which are simply beyond the scope

of smaller control areas.

Everyone should want to see our transmission resources allocated in an optimal
manner. | am prepared to argue that its achievement is predicated on the super-regional
transmission system alluded to above. Tu this end, FERC is the federal agency
endowed with the authority to make it happen. Congress should support FERC's efforts
fo enlist participation by all transmission owners into a regional grid that recognizes the

economies of centralized management.

| do not know how many billions of doliars it might take to upgrade the grid, but | do
fervently believe that whatever dollars are expended are done so most economically

when the needs of the grid as a whole are evaiuated as objectively as possible. Given



93

the myopia'associated with the fragmented systems of today, dollars may be thrown at
“fixes” that often do nothing but add an asset to the utility rate base; not only are the
needs of the region ignored, but the utility that has determined to fence itself in does
very little at the margin to benefit its own customers. Regional approaches must be

adopted to appreciate the needs and recognize the benefits.

An independently administered regional transmission system, on the other hand, could
prioritize its investments based upon marginal benefits. Dollars would flow to the points
on the grid that would yield the most benefits, for example, the amount of regional
congestion that is relieved, regardless of whose “backyard” it resides. Why would a
single state permit the construction of a high tension wire within its boundaries if there

were not a single “drop” along the way? The answer would be that it probably would if it

understood that the congestion relieved by the line significantly increased the level of
unobstructed power flows within the state. The problem is in the “understanding”. The
manager of an independent, integrated, profit maximizing transmission organization

understands the resource optimization process because it has the bigger picture.

In addition to rational planning, the aggregated grid system is also more likely {o attract
capital. Investment dollars move to the places where the potential yields are the
greatest given the risks. We might conjecture that the greater the number of electrons
that flow, the greater the dollars that flow to the construction of wires that carry those
electrons. A unified super-regional grid maximizes power flow through the grid and

should be politically indifferent as to the points of need located within. In contrast, sub-
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optimal investments in electric facilities are made when a single entity, without regard
for the region around it, is more interested in closing itself off from the greater good.

Those who provide the dollars are more likely to follow the path of investment with the
greatest potential for risk/return optimization, which from my point of view resides with

the regional grid.

One great challenge to enhancing the system is the ability to site large transmission
lines across states. Large towers with conductors capabie of carrying hundreds of
kilovolts are generally not a welcome sight in most areas, and resistance to their
construction is something that we'li live with indefinitely. The authority to site power lines

today lies with the states, and therein lies a source of debate for the Congress.

Arguments break both ways with respect to federal-versus-state siting. Most states
stand firm in their belief that power siting is strictly a state issue, and some good
arguments are made on their behalf. First, the state decision-makers know their
constituents. They are most familiar with the local contacts that so often weigh in on
siting issues. Second, the speed at which certificates are granted most certainly
exceeds that accomplished under federal jurisdiction; our experience with pipelines
underscores the point. Finally, state officials will bear the brunt of unpopular decisions

regardiess at what level those decisions are made.

In Ohio, the legislature has given the Power Siting Board, which | chair, broad powers.

Affected parties are afforded hearings, and certificates are granted only after a
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extensive range of issues are examined. These include environmental, health,
agricultural, and others. Our siting process compels us to fake into consideration the
effects on the region, not just the state. All told, Ohio is among the most progressive

states in getting utility facilities up and running.

Unfortunately, other states do not move swiftly as does Ohio in siting electric or pipeline
facilities. Furthermore, some states are dominated by Federal lands. As a result, some
argue that federal preemption of state siting decisions is appropriate. In a series of
meetings under the auspices of the National Governors Association, it was decided
that, at least in the Midwest and the East, states could agree to work together to site
interstate transmission lines. As a compromise, the Electricity Title of the Energy Bill
under consideration provides that the FERC shall provide a “backstop” in the event of a

recalcitrant state. This is a logical, progressive outcome.

| have been talking to this point about the physical conditions that bind the grid for better
or warse. However, the economics of all of this must not go unmentioned. Different
transmission systems, as fragmented as they might be, often employ pricing strategies
that are inconsistent with one another. When the price of moving electricity a number of
miles across different operating areas varies according to whose area is being crossed,
the outcome can be quite confusing for those paying the freight. Without belaboring the
point, another strong argument that favors ster—regional management of the grid is
pricing consistency and the concomitant higher leve! of economic certainty conferred

upon users of the grid.
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This aggregation of transmission systems or control areas is the cornerstone of the
FERC's endeavor. To be thoroughly effective, however, it must also draw lifeblood from
Congress as Congress deliberates its Energy Bill. It is antithetical o our interests to

delay FERC's attempt to implement its design for a rational transmission market.

If Congress must do any one thing immediately, it must address the issue of system
reliability. While the states have the authority from their legislatures to set and enforce
rules for distribution systems, the federal government must confer power upon someone
to do the same for the transmission system. Whether it be the North American Electric
Reliability Council (NERC) as currently proposed in the Energy Bill, or whether it be the
FERC, the rules of the road must be mandatory. Once in place, the enforcement of the

rules can follow the course taken by other federal agencies.

A unigue and efficient means of enforcement of some federal rules has evolved over the
years. Ohio, as well as other states, undertakes a number of such tasks on behaif of
federal agencies. For example, the US Department of Transportation has very specific
rules that speak to natural gas pipeline safety. Ohio's Public Utilities Commission
receives funds from USDOT to inspect and enforce those rules within the state’s
borders. Ohio also participates in the inspection protocols for the transportation of
hazardous materials. The same process has evolved with the Federal Raiiroad
Administration which has prescribed rules for rail crossings. The Ohio Commission has

personnel evaluating and prioritizing grade crossings for the purpose of supporting
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communities with safety devices. Given the fact that Ohio and other states already
support federal agencies in rule enforcement, does it not make sense to consider the

same for the transmission of electricity?

The events of the past couple of weeks speak clearly to the need for Congress to do
two things. First, Congress must focus on endowing some agency or organization, e.g.,
the FERC or NERC, with rule-making authority that 1ocks-in our quest for a reliable grid.
Second, it must enable the FERC to move forward in its initiatives to bring about a
physically and economically rational structure and governance to the transmission

system.

| appreciate the opportunity to have appeared here before you today and look forward to

clarifying anything that | have said.

10
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EXECUTIVE SUMMARY OF TESTIMONY OF
CRAIG A. GLAZER, VICE PRESIDENT, GOVERNMENT POLICY,
PIM INTERCONNECTION

In his testimony before the Senate Subcommittee on Oversight of Government Management, the
Federal Workforce and the District of Columbia, Mr. Craig A. Glazer, Vice President, Government Policy
for PIM Interconnection detailed a “road map” for Congressional action to strengthen the interconnected
transmission grid and to meet customer needs for reliable service and stable prices. Mr. Glazer outlined
this road map in the context of the outage events of August 14, 2003.

M, Glazer points out that the events of August 14, 2003 represent as much a crisis in confidence
in the industry as it does a failure of the electric power grid. He notes that the outage of that day,
although requiring critical study and analysis, must not paralyze the industry from moving forward with
critical reforms. “We must leamn from the positive experiences as well as the negative ones facing this
industry and craft rational common sense rules that follow and respect the laws of physics which govemn
this speed of light product” Mr. Glazer stated. His testimony details the value of regional coordination
and notes that we cannot continue using outdated solutions to meet the 21% century needs of customers.
He details a road map for Congressional legislation which includes the following points:

1. Provide FERC with the authority it needs to ensure that regional organizations can flourish to
plan and manage the grid in a coordinated manner;

2. Do not discourage or strip FERC’s authority to move forward in those regions of the country that
wish to move forward with the development of competitive markets;

3. Ensure that the laudable goal of protecting native load does not work to repeal the anti-
discriminatory provisions of the Federal Power Act or to otherwise balkanize the grid. A clear
statement from Congress that native load should be protected but flexibility in how that native
load is protected would ensure this proper balance;

4. Whether federal or state siting is preferred, encourage regional planning processes, undertaken by
independent RTOs with state and stakeholder input, before the power of eminent domain is

exercised to appropriate private property to build transmission.
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S. Reliability standards should be made mandatory, with their development and enforcement
overseen by a public body. Deference should be provided to regional solutions that improve
reliability for the region and for neighboring systems.

Mr. Glazer points out that much of the PJM system was spared from the effects of the August 14
outage as a result of protective hardware, on PJM and neighboring systems, acting as it was desig;led to
protect equipment and isolate the disturbance. The operation of these protective relays had the effect of
separating much of the PJM system from the surrounding grid and thus avoiding much of the blackout’s
impacts except in Northern New Jersey and in the Erie, PA. area. Thereafter, PIM system operators
worked to rebalance the system and begin the process of restoration both on the PIM system and by
providing assistance to neighboring systems in Ohio and New York.

Although much of the protection of the PYM system occurred automatically, Mr. Glazer explains
that PJM’s independent regional planning process has been a critical element to designing a system which
can both support an interconnected grid but also withstand an outage of this magnitude. He details the
work that is underway collaboratively by PIM and the Midwest ISO to develop a Joint Operating
Agreement and reliability plan which will provide a much higher level of coordination and
comununication among control areas in the Midwest than exists today upon the integration of the
Commonwealth Edison system into PIM. Finally, Mr. Glazer urges Congress to encourage the
development of such independent planning protocols and link them to any incentives it provides for the
construction of transmission in order to ensure that transmission construction and the use of the power of

eminent domain is undertaken wisely and judiciously.
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TESTIMONY OF CRAIG A. GLAZER

BEFORE
SUBCOMMITTEE ON OVERSIGHT OF GOVERNMENT MANAGEMENT,
THE FEDERAL WORKFORCE AND
THE DISTRICT OF COLUMBIA COMMITTEE ON GOVERNMENTAL
AFFAIRS
UNITED STATES SENATE
SEPTEMBER 196, 2003

Mr. Chairman and Members of the Committee:

The events of August 14, 2003 represent as much a crisis in confidence in this
industry as it does a failure of the electric power grid. As one who has worked in this
industry my whole professional life, I am vitally concerned that we restore the public’s
confidence by establishing a clear road map to move this industry forward. Of course,
time needs to be taken to ensure careful analysis and the development of solutions which
can be tested and retested prior to full scale implementation. And although thoughtful
reflection is needed, we simply cannot allow the events of August 14 (as significant as
they were) to paralyze us from moving forward.

None of us can repeal the laws of physics which ultimately control the behavior of
this speed-of-light product. As a result, policymakers need to drive rational public
policy, market development and infrastructure investment which free this industry from
mountains of red tape, constant political and legal battles over individual proposals and
never-ending regulatory proceedings over Regional Transmission Organization (“RTO™)
formation. These solutions also need to meet the interstate and international nature of
this speed of light product. As a result, although I will spend part of my testimony

addressing the specific questions you raised concerning the August 14 event, I want to

lead with what I think is the far more pressing issue: How do we address the critical
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crossroads we find ourselves in today? How does Congress, as our nation’s policymaker,
moves this industry forward through clear and coherent policies and institutions? How
do we avoid the pitfall of unclear or internally contradictory policies slowing industry
growth and discouraging need investment?

To answer these questions, we can look at real facts and analyze the positive as
well as negative experiences faced by this industry. The “bottom line” is that certain
models of deregulation and restructuring of the industry have worked and have developed
real value for the customer. It has been proven that restructuring and deregulation can
work to provide real benefit to customers in the form of stable prices, increased generator
efficiency and new demand side options for consumers. Although not necessarily the
answer to the events of August 14, market rules and procedures can work to limit the
adverse impacts of transmission or generation outages triggering larger events. And as a
result of our transparent and independent regional planning process, the PIM system was
designed to withstand and did withstand, for the most part, an outage of this magnitude.
So as we move the industry forward, we must not throw out the baby with the bathwater
or tie the hands of the regulator to move forward based on the positive experiences that
have occurred during this otherwise troubled time.

Much of the mid-Atlantic region’s ability in real time to withstand the disturbance
of August 14 was the result, not of human intervention, but of hardware working as it
should----hardware that was designed to protect each of our systems from outside faults,
voltage drops and other system disturbances that threaten system stability. This system
runs from the Delaware short to Washington County, Ohio. But in the longer run, a

transparent planning process undertaken by an independent entity such as a regional
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transmission organization with a “big picture” look at the entire grid, can ensure that the
appropriate hardware is in place and that reliability is maintained proactively and at
prudent cost to the consumer. And important market tools such as ordering redispatch of
generation between neighboring systems, something which PJIM and the Midwest ISb
have put forward as a reliability solution in the Midwest, and which PJM and the New
York ISO are piloting between their systems, can help alleviate the adverse impacts of
curtailments of individual transactions. Only independent entities such as RTOs can
undertake these solutions in a manner which will not be seen by the marketplace as

%,

favoring one provider over another or sacrificing one entity’s “native load” at the expense
of another’s “native load”.

Just as Abraham Lincoln stated that “a house divided cannot stand”, neither can
an industry continue to rely on unchanged 20" century institutions and tools to police the
new 21* century world surrounding this speed of light product. Today we find ourselves
teetering somewhere in between a traditional and restructured environment. This is a
highly unsustainable state and cannot help' to either improve reliability or attract needed
capital for investment. Let me give an example,

The Energy Policy Act of 2003 provides for incentives for the construction of
vitally needed new transmission. Such investment is extremely important and Congress
should be applauded for taking this bold step. However, in the same breath, there is
discussion of adding provisions which would limit or suspend FERC’s ability, through
rulemakings, to create the very institutions needed to independently and in an unbiased
manner, plan the right location for this new investment. Absent a rational planning

process undertaken by an independent entity such as an RTO, one that balances the need
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for generation, transmission and demand side solutions simultaneously, we risk building
transmission in the wrong place and appropriating private property for investments that
don’t necessarily solve (and in some cases create new problems) for the regional grid. In
short, if we are not careful, without the proper tools in place, we run the risk of creating
tomorrow’s stranded investment and simply throwing ratepayer money at the problem.
By contrast, regional planning processes undertaken in an unbiased public process,
allows the marketplace to obtain the needed information to effectuate the wise choice
between transmission, generation and demand side solutions to meet our reliability and
economic needs. The states in the mid-Atlantic were extremely wise during PIM’s
formation---they insisted that before any markets are started that the RTO have in place a
regional planning protocol. They correctly noted that as we are talking of using a power,
which only the government can grant, to appropriate private property, we ought to ensure
that we are exercising this powerful government authority both wisely and judiciously.
An unbiased regional planning protocol can do just that.

For all these reasons, we recommend that Congress undertake the following steps:

i Provide FERC with the authority it needs to ensure that regional
organizations can flourish to plan and manage the grid in a coordinated
manner;

ii. Do not discourage or strip FERC’s authority to move forward in those
regions of the country that wish to move forward with the development of
competitive markets;

ii, Ensure that the laudable goal of protecting native load does not work to

repeal the anti-discriminatory provisions of the Federal Power Act or to
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otherwise balkanize the grid. A clear statement from Congress that native
load should be protected but flexibility in how that native load is protected
would ensure this proper balance;

Whether federal or state siting is preferred, encourage regional planniné
processes undertaken by independent RTOs with state and stakeholder
input before the power of eminent domain is exercised to appropriate
private property to build transmission.

Reliability standards should be made mandatory, with their development
and enforcement overseen by a public body. Deference should be
provided to regional solutions that improve reliability for the region and

for neighboring systems.

With this overview in mind, I will proceed to address some of the questions that

have arisen concerning the outage of August 14:

1.

What exactly were the specific factors and series of events leading up
and contributing to the blackouts of August 14?

At what time did your company first become aware that the system
was experiencing unscheduled, unplanned or uncontrollable power
flows or other abnormal conditions and what steps did you take to
address the problem? Were there any indications of system instability
prior to that time?

Which systems operated as designed and which systems failed?
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Answer

As noted above, the location, character and proximate cause of the initial
disruption in the transmission and supply of electricity is the subject of an ongoing
NERC/DOE investigation and PJM defers to that investigation. As a result, PJM will
limit its response to actions it took on its own system both prior to and during the August
14 outage.

As to its own system, PJM first became aware of a disturbance on the Eastern
Interconnection at about 4:10 pm on August 14", Prior to that time, August 14® could be
characterized as a typical unexceptional summer day in the PJIM control area, with a
typical number of lines out of service, and relatively few scheduled or unscheduled
outages. At noon on August 14%, NERC initiated a routine time frequency correction
across the Eastern Interconnection in accordance with NERC operating policies, because
the time frequency had exceeded its margin for error. PJM was properly following the
NERC standard process, but it is mentioned in this context because it accounts for a
frequency fluctuation in PJM data at the time the correction was implemented.

PIJM became aware of significant impacts on its system from an external
disturbance at approximately 4:10pm. At the time of the disturbance, PJM recordings of
telemetered load and frequency revealed an initial loss of more load than generation on
the PJM system. Subsequently system operators reduced generation output in order to
bring the system back into balance. PJM experienced a loss of load of approximately
4,500 MW of its total load of approximately 61,200 MW at the time of the disturbance.
About 4,100 MW of PIM’s lost load manifested in northeastern New Jersey, while an

additional 400 MW of load was lost in northwestern Pennsylvania near Erie.
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The disturbances noted by PJM at approximately 4:10pm resulted in some
individual units going off-line in PJM and in transmission lines opening. The cascading
effect of the outage caused PJM to lose approximately seven percent of its load, but
automatic relay devices deployed throughout PJIM in accordance with our design and
planning criteria isolated most of the PIM footprint from the power loss. Automatic relay
devices effectively isolated most of PJM from Ohio and New York, which were subjected
to prolonged outages. By 4:12pm., most of the tripping of generating stations and
transmission lines within PJM had subsided. Thereafler, PIM system operators worked
to rebalance generation and load within the PIM system by reducing system frequency to
a normal range. In addition, PJM system operators initiated procedures for more
conservative operation of the system, to assure that system restoration could proceed
more effectively. The disturbance itself played out over the course of mere seconds —
with no real-time human intervention possible — but system operators played a vital role
in system restoration.

In summary, the system worked as it was designed---through the automatic
operation of relays PJM was able to isolate problems which effectively separated it from
the outage and “kept the lights on” for the overwhelming majority of its customers.
Through swift operator action, PJM was able to stabilize its system and also provide
critical support to the restoration efforts in Northern New Jersey and Northwestern
Pennsylvania, as well as the neighboring systems in the New York, and Ohio.

4. If events similar to those that occurred on August 14, 2003 had

happened a year ago, would the results have been the same? If similar

events occur a year from now, do you anticipate having to place
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equipment and processes sufficient to prevent a reoccurrence of the

Angust 14 blackout?
Answer

Prior to the August 14 outage, PJM and its Midwest counterpart, the Midwest ISO

had just reached agreement on an historic Joint Operating Agreement and Reliability Plan
that, if implemented, would bring a new level of coordination and data sharing that would
clearly have avoided some of the communication and coordination problems that arose in
the context of the August 14 outage. The Joint Operating Agreement and Reliability Plan
provides for an unprecedented level of coordination and data sharing among neighboring
systems in the Midwest. The Joint Operating Agreement detailed monitoring measures
and specific actions that each of the large RTOs would take to clear congestion or
reliability problems on the other’s system. at key designated flowgates. It would provide
for actions that presently do not occur systematically in the Midwest including:

¢ day-ahead and real-time monitoring of each RTQ’s system;

*

detailed data exchange between the two RTOs;
¢ emergency operations protocols;
4 joint planning protocols; and
¢ mandatory redispatch of cach other’s generation in order to relieve
congestion on the other’s system.
This Agreement, coupled with the fact that there would be just two entities, both
with planning responsibility and a large regional look as opposed to multiple control
areas with a more limited view of neighboring systems, would provide for an increased

level of reliability in the Midwest and would reduce the coordination and communication
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issues that exacerbated the problems which occurred on August 14th. The Joint
Operating Agreement and associated reliability plan were undergoing stakeholder review
at the time of the August 14th outage. Subsequent to that time, both PJM and the
Midwest ISO have committed to reviewing the document in light of lessons learned from
the August 14th outage and providing appropriate enhancements. PJM looks forward to
review and comment by the respective stakeholders and state commissions in the area.
That being said, PIM believes that should the Joint Operating Agreement and
Reliability plan be allowed to move forward it would provide a model that has been
sorely lacking in this pation relative to coordination and communication between two
large regional entities each charged with the responsibility of ensuring reliability of the

regional transmission grid.

5. What lessons were learned as a result of the blackouts?
6. How can similar incidents in the future be prevented?
Answer

As the DOE investigation to the causes of the blackout is first beginning, it is too
soon to detail with specificity all of the “lessons learned” from the August 14 event, That
being said, there are some overarching lessons of August 14 which played out
dramatically in how different entities reacted:

We cannot continue to use 20® century solutions to solve 21% century problems---
In the last century, reliability was ensured through a series of loosely described
emergency support agreements among neighboring utilities. No regional planning
process existed and each individual utility was charged with maintaining and planning for

the reliability of its individual portion of the grid. Although regional reliability councils
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exist to coordinated regional efforts, such entities were neither independent of the market

participants nor empowered to require solutions and order penalties. It is clear that these

loose agreements and institutions of the last century will not work in the future. Rather,

we need Congress to:

i

ii.

iii.

encourage the development of regional transmission organizations and not
strip or suspend FERC authority to undertake necessary generic
rulemakings;

tie any transmission investments to the use of regional planning processes
undertaken with the states and interested stakeholders to ensure that
whatever transmission is incented is the “right” transmission located at the
key location needed to ensure maximum benefit to reliability and
economics of grid operation;

encourage and require native load protection but not tolerate
discriminatory conduct favoring one’s own market position in the name of
protecting one’s “native load”; and

finally, Congress should make reliability standards mandatory but avoid
codifying statutory deference to standard-setting and enforcement in some
regions but not others. Deference should be provided to regional solutions,
arrived at in open stakeholder processes and with state concurrence, in all
parts of the country while any national organization review is limited to
ensuring that solutions arrived at on less than an interconnection-wide
basis, promote reliability in the larger region. The negotiation of the Joint

Operating Agreement and reliability plan between PJM and the Midwest
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ISO, which will soon be submitted for NERC review, is an example of the
process working at its best with NERC focusing on whether the plan
enhances reliability between regions while avoiding the commercial
infighting among member companies.

For grid operators themselves, it is clear that we have to ensure that our relay
hardware is appropriately sized, maintained and programmed to protect systems in the
event of cascading outages. RTOs need to be more vigilant in defining their role vis-a-
vis the local transmission owner who still owns and maintains this critical equipment.
Agreements such as the MISO/PJM Joint Operating Agreement should be a mandatory
“baseline” of coordination between RTOs and shounld provide appropriate and reciprocal
support of adjacent systems both between market areas and where market areas abut non-
market areas. And most of all, we need to move this industry forward with flexible
policies that are designed to meet and restore the public’s confidence in this critical
industry so important to our nation’s secure future.

I thank you for this opportunity to testify and look forward to your questions.

11
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TESTIMONY OF JAMES P. TORGERSON
PRESIDENT AND CHIEF EXECUTIVE OFFICER
MIDWEST INDEPENDENT TRANSMISSION SYSTEM OPERATOR, INC.
BEFORE THE U.S. SENATE SUBCOMMITTEE ON OVERSIGHT
OF GOVERNMENT MANAGEMENT, THE FEDERAL WORKFORCE
AND THE DISTRICT OF COLUMBIA
SEPTEMBER 10, 2003

Good momning, Mr. Chairman and Members of the Committee. My name is James P.
Torgerson. 1am the President and Chief Executive Officer of the Midwest Independent
Transmission System Operator, Inc. (“Midwest ISO”). I am appearing today to offer what
insights I can concerning the circumstances surrounding the power outages and offer suggestions

as to what might be done in the future.

The Midwest ISO was formed in 1998. The Midwest ISO is the nation’s first voluntary
regional transmission organization that did not originate from a legislative mandate or against the
back drop of a tight power pool. The Midwest ISO is also the first entity found by the Federal

Energy Regulatory Commission to be a Regional Transmission Organization.

The Midwest ISO’s region covers portions of fifteen states and the Canadian province of
Manitoba. Of relevance to your inquiry here, we act as a Reliability Coordinator for three sets of
companies. As Reliability Coordinator, the Midwest ISO monitors, plans, conducts analyses
regarding the high voltage grid and communicates with the Contro! Areas in our region who

have the primary control capabilities to open and close transmission circuits and to redispatch
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generation. We perform this coordination function for the companies that have transferred
functional control of their transmission systems to us. We do it through contract with the East
Central Area Reliability Council (ECAR) for two systems that are scheduled to transfer control
to us in the future, Northern Indiana Public Service Company and First Energy’s Northern Ohio
system (First Energy’s eastern assets are under the control of PJM). Finally, through a contract
with MAPPCOR we perform this service to companies in the Mid-Continent Area Power Pool
(MAPP) region that have not transferred control of their transmission systems to the Midwest
ISO. Three of the more than 30 companies within our reliability coordinator territory suffered
outages in the black out — Consumers Power Company, Detroit Edison Company and First

Energy Company.

What exactly caused the blackout will be forthcoming from the work being done by the
International Task Force formed by President Bush and Prime Minister Chretien of Canada. As
Secretary of Energy Abraham’s recent press release states: “It’s a complex job we are
undertaking. ... It’s going to take some time to compile all this information, get it all
synchronized and sequenced, and then determine exactly what happened when ~ and how it’s all
interrelated.” The Midwest ISO only has a part of the data needed to reconstruct the events and
1s not in a position to characterize the proximate cause of the blackout. The Midwest ISO is
cooperating with the International Task Force and the General Accounting Office’s
investigations into the matter. Likewise the reason for the cascading effect of the outages is

unknown at this time,

The analysis that has been done to date in the Midwest seems to indicate that there were a
number of events in the Eastern Interconnection on August 14", Some are surely related to

separations and the substantial losses of load that occurred, and others are likely unrelated.
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During the morning and into the afternoon, Midwest ISO personnel were in contact with various
control area operators and PJM, the neighboring reliability coordinator about the events of the
day, which by the afternoon had included the outages of several high voltage transmission lines.
During the morning of August 14™, there was no indication to the Midwest ISO of significant
problems in our territory. During the course of the hour preceding the cascading event, after the
loss of a large generating unit in northern Ohio had already occurred, several transmission line
outages also occurred in the Ohio area. During this period the Midwest ISO operator was in
contact with the neighboring Reliability Coordinator at PJM as well as control operators within

our territory. At this point in time, the issues did not seem to implicate a regional problem.

Things began to change at 4:09. By 4:10 Eastern Daylight Time portions of the eastern
interconnection were separating from one another and the loss of significant load was only
seconds or minutes away. At 4:19 the Midwest ISO initiated the first NERC coordinating call of
the day among NERC and the regional Reliability Coordinators. These calls were repeated every
several hours thereafter and eventually to a few times per day during the restoration. During that
first call the issues became ascertainment of system conditions and the commencement of

restoration activities.

During the restoration efforts, the Control Area operators performed their responsibilities
in linking returning generation with load to be restored. The Midwest ISO, as a Reliability
Coordinator, played its part in analyzing the transfer capability into Michigan and Ohio to safely
deliver power into those areas. The Midwest ISO worked with each area to ensure the individual
area restorations would not threaten even a small-scale repeat of Thursday afternoon’s events.
The Midwest ISO was able to relay information to Michigan about power available from lllinois

that could safely be imported to hasten the restoration of load. Finally, the Midwest ISO, in
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combination with the IMO and others, determined when it was safe to reestablish the ties
between Michigan and Canada. 1 would also like to add that as part of our normal operations,
the Federal Energy Regulatory Commission has stationed two of its professional employees in
our headquarters. Among the valuable assistance that they provided, on August 14™ these
federal employees allowed Midwest ISO to have a single point of interaction with various federal
entities concerned with the outage. FERC's dissemination of the real time data from our
headquarters allowed Midwest ISO personnel to devote greater attention to system stability and

restoration efforts.

As only one of the companies contributing information to NERC and DOE we do not
have a picture of events across and adjoining the footprint of affected systems. Events occurring
across the eastern interconnection including plant outages, voltage conditions and the operation
of protective relay schemes will have to be evaluated before cause can be distinguished from
effect. 1am awaiting the results of the International Task Force formed by President Bush and
Prime Minister Jean Chretien of Canada. However, there are some preliminary observations that

I can share with the Committee:

» Equipment that was designed to protect transmission lines and generators during cascading
events operated successfully to isolate equipment before there was permanent damage to the
equipment. This shortened the time period of the restoration efforts because, had protection
systems not operated to protect individual components as designed, the power production and

delivery systems could have been severely hampered for many months.
s Automatic protection systems did keep the blackout from spreading even further.

» Considering the size of the area impacted, the restoration proceeded in an orderly manner

with much of the load restored within 48 hours of the initial disruption. The Control Areas

4.
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have primary responsibility to restore their systems while maintaining a balance of resources
and load. The ISO/RTOs assisted in the restoration effort by ensuring equipment was not
being put at risk of furthering cascading as generators were being brought back on-line and
as load was being restored. The coordination among the ISO/RTOs and their member

systems worked to assure a reliable restoration.

I believe a key reason that the Midwest ISO was in a position to help in the restoration
efforts was because of our broader regional view of the area. Making a few presumptions, 1
believe the Midwest ISO will be in a better position next year to lessen the likelihood of any
recurrence. We have before FERC a tariff that if accepted and implemented will have the
Midwest ISO running wholesale markets, much like PJM, the New York ISO and ISO New
England do today. That tariff will put matters like a regional security constrained unit
commitment and real time generation dispatch in place. Each of these additions should be of
substantial benefit. That will give the Midwest ISO more information about generation unit
status than we have today and add an ability to direct generator actions within the footprint. This
market will improve reliability. Indeed a strong, reliable system is the necessary underpinning of
a successful market. The two are not opposite poles they are two halves of what is necessary for

reliable service to customers.

1 think all the regional entities involved have an appreciation today that communication
between reliability coordinators and other entities has to be raised to a higher level than has been
required or practiced in the past. At a basic level, that has already happened. The use of the
NERC coordinating call to apprise our industry counterparts of the computer virus on August
20" is an example of that increased communication. Mere telephone communication; however

does not seem adequate for the future. The Midwest ISO and PJM have a Joint Operating
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Agreement under development that calls for substantial real time automnated data transfers
between our systems. While the Joint Operating Agreement is not yet finalized, the Midwest
ISO and PIM have recently established the physical communication network links to allow for
the types of data transfer called for by the Agreement. Once the software is in place the
enhanced data transfer can be made operational. We are each reassessing the Agreement to

determine what additional features it should have in light of the events of August the 14",

The Committee is also confronting the question of what can be done to prevent a
recurrence of the outages. While the definitive answer cannot be given today, [ believe that you
will find agreement that widespread adherence to strong enforceable reliability standards will be
important. Equally important is state and federal cooperation in transmission siting. 1am
pleased that the states in the Midwest have formed an organization, the Organization of MISO
States, to work cooperatively with the Federal government on, among other things, siting of
transmission facilities. We believe such an approach holds great promise to allow the siting of
needed transmission facilities while protecting regional efforts to address issues associated with

wholesale electricity markets and reliability.

Other matters will be crucial as well. In my opinion they include:

. A reassessment of the existing hierarchical control structure;
. Increased, automated data sharing about system conditions over a wider area; and
. Review of protective relaying practices in the industry.

For the Midwest area as a whole we need the participation of all major transmission
systems in an RTO. This will end the prospect of the risks posed by a Swiss cheese

configuration of systems, some in an RTO and others not.
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Finally, for the Midwest ISO in particular, acceptance by FERC of our tariff filing 1o
establish energy markets in our territory is critical. This will bring added elements of region
wide action that are not present today ~ a security constrained generating unit commitment

program and a real-time security constrained economic dispatch.

Of the items I mentioned, the first, mandatory reliability standards is largely in the hands
of Congress. As to the development of more infrastructure in our region, the Midwest ISO
issued its first transmission expansion plan this June. It calls for construction of $1.3 billion of
already planned projects. It identifies another § .5 billion of proposed reliability projects.
Commitment of participating transmission owners to pursue these projects is crucial for the

future. The cooperation of the states in allowing timely construction is equally critical.

The remaining items will call for the strong interplay of industry participants and the
national government mediated through or directed by the Department of Energy and the Federal

Energy Regulatory Commission.

This concludes my remarks and I would be pleased to answer questions.
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SUMMARY

The New York Independent System Operator (“NYISO™) operates New York’s statewide
high-voltage electric transmission system. The exact causes of the August 14™ cascading
blackouts are still unknown and the NYISO will not speculate on them at this time. It is clear,
however, that New York and Ontario were directly in the path of massive power flows that took
down major portions of the New York system in seconds. The NYISO is cooperating with the
International Commission’s investigation and expects the Commission to provide the most
definitive assessment of what happened. The New York Department of Public Service is also
conducting an inquiry with which the NYISO is, of course, cooperating.

The immediate electrical events that caused the blackout in New York occurred at
4:11:00 p.m. Within a few seconds, the New York system was hit by onrushing power flows,
reversals and severe frequency and load oscillations. The transmission system was unable to
withstand these severe conditions. Approximately 20% of the load, however, continued to
receive service during the disturbance. Unfortunately, New York City was completely without
power at this point.

Immediately after the event, the NYISO began implementation of its restoration plan.
Statewide service was completely restored by 10:30 p.m. Friday, August 15", The restoration
process followed NYISO’s pre-arranged plan and worked well. Furthermore, preliminary
analysis indicates that New York systems operated as designed. However, it appears that the
power swings experienced by New York were beyond what the power system was designed to
withstand. The complex protective mechanisms installed on New York’s transmission system

and power plants worked as intended and no significant damage to the infrastructure resulted.
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Even though it is not yet clear what the cause or causes were of the August 14 blackout, it
is clear that many actions need to be taken to avoid future problems. These actions include: (i)
making mandatory reliability standards and certain operating protocols set by the North
American Electric Reliability Council (“NERC”); (ii) making mandatory the incorporation of
power systems into ISOs and RTOs; (iii) strengthening the transmission grid in New York state

and surrounding areas; and (iv) enhancing the inter-regional planning process.
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Testimony of William J. Museler

Good moming, ladies and gentlemen. My name is William J. Museler, and I am the
President and Chief Executive Officer of the New York Independent System Operator, or
NYISO. Iappreciate the opportunity to brief the subcommittee on what we know so far about
the August 14, 2003 blackout and our restoration operations. My testimony today will focus on
several important federal policy initiatives for improving electric reliability, an agenda that the
NYISO and others have been advocating in New York State for several years.

Immediately prior to coming to the NYISO, 1 was the Executive Vice President of the
Transmission/Power Supply Group of the Tennessee Valley Authority, which in terms of MW
served, is the size of New York. Prior to that, I was Vice President of Electric Operations at
Long Island Lighting Company. I serve as the Chairman of the ISO/RTO Council, and have
served on the NERC Board and as Chairman of the Southeast Electric Reliability Council. 1am
a graduate of Pratt Institute and Worcester Polytechnic Institute.

The NYISO was created to operate New York’s bulk transmission system and administer
the wholesale electricity markets. We are a New York not-for-profit organization and started
operation in 1999. As you know, we are pervasively regulated by the Federal Energy Regulatory
Commission (“FERC™). As provided in the Federal Power Act, we are also regulated with
respect to certain financings by the New York State Public Service Commission.

1 would like to make clear at the outset the areas that we know and those that we do not.
While I am, of course, aware of what has been in the press regarding the events that initiated the
blackout in a significant part of the Eastern Interconnection, I am not yet able to tell you
anything in detail about those events because they have not yet been determined in detail, and

details in this case are extremely important. Because the initiating events happened in a very
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short period of time — really just a matter of seconds — and happened away from New York,
understanding them fully depends largely on interpreting electronic data that we do not have.
The International Commission formed by President Bush and Prime Minister Jean Chretien of
Canada is being given the data’ and is undertaking its interpretation. We are, of course,
cooperating fully in this investigation. The U.S. end of that investigation is well underway and is
headed by the Department of Energy. Like you, I’'m anxiously awaiting their conclusions.
Within New York State the NYISO is cooperating with the Department of Public Service in its
own inquiry into the August 14 events.

In addition to outside investigations, the NYISO began its own investigation and analysis
within hours of the event. The NYISO is reviewing its own records to determine the precise
sequence of events that took down major portions of the New York system within fractions of a
second. We have, in our preliminary analysis, identified two uncontroliable power swings that
led to the New York system disturbance that occurred at about 4:11:00 p.m.

Up until the event, our system was operating normally, well within applicable criteria and
with adequate reserves. The immediate electrical events that caused the blackout in New York
occurred at 4:11:00 p.m. Within a few seconds, cur system was hit by onrushing power flows,
reversals, and severe frequency and load oscillations. The transmission system was unable to
withstand these severe conditions. However, several hydro plants in upstate New York, as well
as the Quebec tie line, remained in service, as did the majority of the upstate transmission
system. Thus, about 20% of the New York load continued to receive service during the

disturbance. Unfortunately, New York City was left completely without service at this point.

" NERC has been designated as the central data collection and analysis point and all data is being sent to
them.
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Immediately after the event, the NYISO began implementing its restoration plan, The
first step in the restoration process involves stabilizing the system and restoring our ties to the
neighboring control areas. After that, the process of bringing power plants and outside sources
back online must take place, including the delicate balancing of the power they can supply with
the demand in the individual area being restored. If the demand were greater than the supply, the
system would crash in the affected area, and fortunately that did not occur.

Within about three hours, we were able to restore one major tie to the remainder of the
Eastern Interconnection at Ramapo. The first major power plant was returned to service in just
under an hour after that, and a few minutes later we re-established a transmission path to New
York City. Throughout the next day, there was a painstaking process of bringing generators
back to the system and re-energizing lines. Statewide service was completely restored by 10:30
p.m. Friday, August 15™. The restoration process followed NYISO’s pre-arranged plan and it
worked well.

Preliminary analyses indicate that the New York system operated as designed, given the
event, and that the power swings New York experienced were beyond anything the system had
been designed to withstand. In an occurrence such as the recent blackout, the greatest danger to
electric service is potential damage to the system itself—the power plants and the transmission
lines. Had that kind of damage occurred, it could have taken days, weeks, or even months to
restore. Fortunately, the complex protective mechanisms that had been installed on New York’s
transmission system and on its power plants worked as intended and no serious damage was
done. This protection shortened the restoration process considerably.

The Subcommittee has requested our view of “‘the next steps...to ensure that we do not

have another incident of this nature.” As I stated earlier, however, the events that so affected
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New York and other states on August 14 are not yet known in sufficient detail to plan and
implement specific solutions. Nevertheless, we believe it makes sense to examine the known
problems that could give rise to other reliability concerns in the future. I will go over for you
several important policy initiatives for improving electric reliability in which we believe the
federal government should take a leading role.

Mandatory Reliability Standards. We believe that the reliability standards set by the

NERC, which are now voluntary, should be made mandatory. That issue is now before the
Congress in the energy legislation now before a conference committee.

Communications. We also believe that the standards should mandate significantly
improved communications and operating protocols among the various regions of the country,
since we are now painfully aware of the extent to which events in one region can affect
neighboring regions. Right now, there is no expectation that a non-adjacent system operator
would communicate to other, non-contiguous control areas the existence of a condition or
disturbance on its system or other systems that could jeopardize other regions. While there is no
guarantee that such improved communications would make possible anticipatory actions that
would prevent the spread of a problem, it is obvious that advance warning would give operators
more time to try to take protective actions.

ISOs and RTOs. We also believe that the incorporation of power systems into ISOs and
RTOs should be mandatory. The main difference between an ISO and an RTO is its geographic
scope. An RTO generally covers a larger geographic area than an ISO. Interestingly, the four
most populous states in the Country have all chosen to operate as single state ISOs or RTOs.
FERC Order No. 888, which provides the framework for open access to the interstate

transmission system to facilitate wholesale competition, encouraged but did not require
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transmission-owing utilities to create ISOs. The decision to create an ISO or other type of entity
with similar functions, such as an RTQ, is currently voluntary and rests with state utility
éommissions.

1SOs and RTOs generally act as the primary interface between generators, transmission
owners and other participants in the wholesale electric marketplace. ISOs and RTOs accomplish
this by dispatching the power system in their control area (i.¢., directing the power plants to
generate a specific amount of power at a specific time) to supply electricity to customers while
maintaining safety and reliability. (In addition, ISOs and RTOs generally facilitate and
administer a number of different electricity markets, thereby providing market participants with
the ability to sell and purchase various services on an unbundled basis.) Given the extensive and
growing commerce that takes place in electricity, it is clear that reliability requires coordination
and operation at a level above that of the local electric company. In today’s environment this can
best be done by an ISO or RTO.

Adequate Electric Generation. In addition to the previously stated policy initiatives,

there are some actions that can be taken to help ensure that other reliability problems do not
arise. New York has been short of generation in the recent past and projections indicate that
deficiencies are likely again later this decade. That shortage will grow and will represent both a
reliability concern and, in our new competitive markets, a cost to consumers. The financing and
siting of new power plants are issues that must be dealt with through the markets for electricity
and reasonable siting laws. The NYISO has already reformed its capacity markets to encourage
investment in needed facilities and is working with neighboring regions to develop regionai

capacity markets.
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Strengthening the Transmission Grid. Adequacy of the transmission grid affects both
reliability and the cost to consumers. Inadequate transmission hampers free trade and
competition, resulting in unnecessary cost to consumers. It also enables systems better to
withstand potentially disruptive events. New York’s transmission grid and its internal planning
process needs to be strengthened. Current incentives for building transmission are inadequate.
Likewise, both intra and inter-regional planning processes should be improved, and in the case of
interstate facilities, a federal override (backstop federal siting authority) may be appropriate.

In this brief statement, I have tried to summarize the state of the investigations into what
we know about how we handled the recent blackout in New York. I have tried to do so without
speculating on things about which it is premature to draw conclusions. Needless to say, once the
results of the international investigation are available, the NYISO will move aggressively to
implement appropriate changes, as indicated by that investigation. Finally, I have taken the
opportunity to alert the subcommittee to some of the measures, which can help to aveid future
problems.

1 want to thank you for the opportunity to come here today, and assure you that we will

be cooperating with the on-going inquiries into the outage.
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Mr. Chairman, my name is Jim Kerr. [ am a member of the North Carolina Utilities
Commission (NCUC), having served on that body for a little more than two years. [ am also a
member of the Electricity Committee of the National Association of Regulatory Utility
Commissioners (NARUC), the Immediate Past President of the Southeastern Association of
Regulatory Utility Commissioners (SEARUC) and currently serve, along with Marilyn
Showaiter, Chair of the Washington Ultilities and Transportation Commission, as the Co-Chair of
t;eﬁ Alliance of State Leaders Protecting Electricity Consumers (Alliance).

Please note that in submitting this testimony, I am speaking for myself, not the NCUC,
NARUC, the Alliance, or SEARUC. Although my comments are informed by my discussions
and exchanges with fellow regulators and industry stakeholders, these are my views. not those of
the aforementioned organizations or their members.

I very much appreciate the opportunity to appear before the Senate Subcommittee on
Oversight of Government Management, the Federal Workforce and the District of Columbia and
to assist in your consideration of the cause of the August 2003 Northeast blackouts and the
appropriate response of the federal government to ensure that similar events are not a part of our
nation’s future. Specifically, I have been asked to discuss tbe causes of the blackouts, as well as
the current federal role in managing and regulating the generation and the transmission of
electricity. . 1e discreet issues that you are addressing today are of great national importance;
they also are relevant to broader, equally important, subjects facing this Congress in the context
of pending federal energy legisiation.

As you consider these matters, I encourage you to carefully consider the impact of any
proposed electricity legislation on each region of the country, including the Southeast, because of

the significantly different manner in which electric service is provided to retail customers in each
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part of the country. Thus far in its consideration of the recent blackout, Congress has heard only
from federal officials or from representatives of the regions of the country that were affected
directly by the blackouts. 1 hope to provide you with a broader perspective from which to
consider both the recent events and the appropriate federal responses. To this end, [ would like
to describe for you the structure of the electric system in North Carolina and the Southeast, our
approach to reliability, and my thoughts on appropriate federal responses to the recent blackouts.

At the outset I want.to make clear that my purpose is not to tout the electric system in
North Carolina (or the Southeast) as perfect or the only acceptable system design. Nor do I
advocate congressional action that would prevent a region of the country from pursuing the
electric market structure that best suits that region’s needs. My message is that Congress must be
careful that, in responding to recent events, it does not pursue perceived solutions that will

adversely affect electric systems that are, in fact, working well.

OVERVIEW OF THE ELECTRIC SYSTEM IN THE SOUTHEAST

Regulatory Jurisdiction

The NCUC, like other similar bodies across the country, is an agency of state government
responsible for regulating the rates charged and terms and conditions of retail electric service
provided by the entities defined by our General Assembly as “public utilities.” Under North
Carolina law, our electric jurisdiction extends to “persons” owning and operating equipment and
facilities for the production. generation, transmission, distribution, and furnishing of electricity.
Our statutory authority, where it applies, is broad and plenary, encompassing all aspects of the

retail service provided by the utilities under our jurisdiction.’

' The NCUC’s jurisdiction does not, however, extend to rural electric cooperatives and municipal distribution
systems, subject to certain limited exceptions.

)
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While the NCUC’s jurisdiction is focused on the provision of retail electric service, the
Federal Energy Regulatory Commission (FERC) also plays a role. In 1933, in response to the
United States Supreme Court’s Attleboro® decision, Congress enacted Title 11 of the Federal
Power Act, which created FERC (then the Federal Power Commission). Congress” intent was to
establish a body that could regulate certain interstate activities of utilities that the Court in
Attleboro suggested were beyond the reach of state regulators. Accordingly, FERC was given
authority over whelesale power sales and the transmission of electricity in interstate commetce.’
This combination of the states” plenary authority over retail electric service and FERC’s
interstitial jurisdiction over specific matters that might evade state regulation has been the

cornerstone of the regulatory framework in the Southeast for almost 80 years.

The Provision of Electric Service in the Southeast

Electric service in the Southeast continues to be provided, in large part, by vertically-
integrated utilities subject to the regulatory oversight of state commissions. These utilities own
and operate generation, transmission and distribution facilities, which they use to serve their
customers, including hospitals. schools, churches. and homes. Although 1 have not made a
comprehensive study of the laws in other Southeastern states, North Carolina law clearly
contemplates the continued existence of such vertical integration. The only common exceptions
to this model in most of the Southeast are rural cooperatives or municipal electric systems. some

of which own electric distribution systems, but not generation or transmission facilities.

2 Public Utilities Commission v, Attleboro Steam & Co., 273 US 83, 71 L Ed 549, 47 S Ct. 294 (1927).

* 16 USC §824, et seq. (2003).
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The Role of the Wholesale Power Market in the Southeast

The continued existence of the traditional industry structure throughout most of the
Southeast does not mean that we are indifferent to the potential benefits of a properly-
functioning wholesale market. On the contrary, the NCUC recognizes that a properly-
functioning wholesale market can benefit the retail customers of our vertically-integrated utilities
in a number of ways. First, the wholesale market can provide enhanced opportunities for our
utilities to procure competitive generation from independent power producers as an alternative to
utility-built options. Secondly, the wholesale market can provide opportunities for additional
short-term economy purchases, allowing our utilities to reduce their costs by purchasing power
instead of operating more expensive units on their own systems. Finally, the wholesale market
can allow vertically-integrated utilities to share reserves, effectively reducing the costs of
maintaining system reliability. As a result, I do not believe that any of my colleagues disputes
the benefits of a properly-functioning wholesale market to retail customers despite the continued
presence of traditional, vertically-integrated utilities.

The NCUC, and the utilities we regulate. have taken steps to take advantage of the
potential benefits of the wholesale market in recent years. When the utilitics procure additional
capacity to meet anticipated future load, they typically issue a request for proposals to solicit
wholesale power offers that are compared with the cost of self-build options prior to making a
final resource procurement decision. Also, the records in our fuel adjustment cases demonstrate
that our jurisdictional utilities purchase substantial amounts of power from marketers and brokers
in lieu of generating power from their own facilities when it is economic to do so. The NCUC
adopted procedures to facilitate the recovery of the costs associated with such purchases in order

to encourage our utilities to make the best economic decisions for retail customers and we have



132

revised our generating plant certification rules to make it easier to site and construct merchant
generating facilities in our state. To date, we have not rejected any application for the issuance
of a merchant plant certificate. Thus, North Carolina Utilities Commission has embraced the
opportunities for cost savings and reliability improvements available on the wholesale market
and I feel confident that the rest of the states in the Southeast have taken steps to do the same.

However, the potential benefits of wholesale market improvements for the retail markets
in North Carolina and most other Seutheastern states are not unlimited. The ultimate purpose of
the wholesale electric market is the same as most wholesale markets—supporting the retail
market. As noted above, the vast majority of the power sold at retail in the Southeast is
generated by utility-owned facilities. Although certain municipal and cooperative electric
systems rely more heavily on the wholesale market, the simple fact of the matter is that, for the
foreseeable future, the impact of wholesale market improvements in the Southeast is likely to be
relatively limited. While the importance of the wholesale market in the Southeast may increase
over time, the potential benefits of an improved regional wholesale market in the near term
should not be oversold. As a result, any attempt fo redesign wholesale electric markets should
include a careful weighing of the costs and benefits for the retail markets, including the costs of
implementation. T

Conclusion

With the exception of Virginia, retail competition is not authorized anywhere in the
Southeast, and it appears that our neighbors in Virginia are reconsidering their movement toward
retail competition. Arkansas recently repealed the retail competition statute that it enacted a

number of years ago. It is my impression from talking with colleagues throughout the region
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that none of the other Southeastern states are likely to move to retail competition in the near
future.

At this point, the general perception among Southeastern regulators is that the regional
system for providing electric service is, on balance, working well. Our rates are among the
lowest in the country. We have not experienced any significant reliability problems in recent
years. Our reserve margins generally are adequate. A study of the regional transmission
infrastructure performed by SEARUC found no material transmission bottlenecks.” While our
electric system is not perfect, the available evidence has not led our state legislatures to support
radical restructuring of the type adopted in certain other parts of the country. Unquestionably,
the decision of whether, when, or how fo restructure retail markets is a decision for each state 1o
make instead of a matter to be decided at the federal level. As a result, the existing industry

structure in the Southeast is likely to remain in place for the foreseeable future.

THE SOUTHEAST'S APPROACH TO RELIABILITY

The states and electric utilities in the Southeast were not directly affected by the August
14, 2003, blackouts. Therefore, we do not have any firsthand knowledge of the specific causes
or contributing events which led to the blackouts. Nevertheless. even with limited and imperfect
knowledge at this time, we have an obligation to try to assess this series of events and learn from
them. Thorough reviews are underway by the affected states, Congress, United States
Department of Energy, the North American Electric Reliability Council (NERC), and others that
should shed more light on this event. Utilities and state commissions in the Southeast are

closely analyzing and studying the results of these and other investigations to determine what

* See Letter from James Y, Kerr I to Chairman Pat Wood, Federal Energy Regulatory Commission, dated August
22,2002, attached hereto as Exhibit A.
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“lessons can be learned” and whether new measures should be adopted in our jurisdictions to
further reduce the possibility of similar events affecting our region in the future. I would add that
both North Carolina and South Carolina utility regulators have already met with the Southeastern
Electric Reliability Council (SERC), PJM, and the utilities that we regulate in order to begin this
process.’

Although we do not yet have clear answers, we as regulators must be able to answer the
questions of what happened on August 14® and how.we prevent a reoccurrence. Indeed, those
questions are the reason we are all gathered in this room today. While the exact causes of the
blackouts are still unknown, numerous industry experts have narrowed their focus to at least
three general factors as potential causes:

1. Accountability for Reliability;

2. Transmission Planning and Investment; and,

3. Operational Coordination and Communication.

1 would like to take the next few moments to describe how the Southeast and, in particular, my
state of North Carolina addresses each of these factors.

Accountability for Reliability

- In the aftermath of the blackouts, all of our utilities were asked whether similar problems
could occur in the Southeast. For the utilities that are in unrestructured systems, the answer was
easy. We know who has the statutory responsibility for both generation and transmission
adequacy. Accidents can happen, but there is political and regulatory accountability in the
utilities and in their regulators. In restructured systems, it is harder to find both the technical and
political accountability. A large fraction of the grid is used for strictly commercial transactions,

rather than bundled sales to native load. Ultilities, and by extension their state and local

* See Exhibit D for the presentation made by North Carolina utilities to the NCUC.
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regulators, have a smaller role in the building of both new generation and new transmission
which makes accountability divided and unclear.

Accountability and responsibility are clear for North Carolina and much of the Southeast.
North Carolina law requires public utilities to provide reliable and adequate electric service to all
customers in their assigned territories at reasonable rates. Annually, these utilities provide
reports and resource plans to the NCUC in order to demonstrate the steps they are taking to
fulfill those obligations in the near term and in the long term. These reports and plans are subject
to public scrutiny by customers and regulators. Each exhibit is exposed to public debate and the
results are resource plans that are responsive to the needs of customers while meeting the
utilities” statutory obligations. Further, utilities in North Carolina are subject to answering for
service deficiencies in the form of formal and informal customer complaints lodged with the
NCUC. Even on its own motion, our Commission can inquire into any aspect of the utilities’
operations and take steps to require improvements to transmission, distribution and generation
service or take definitive rate-making action if circurastances so require. In short, there is never
any question what party has responsibility for reliability in resources and planning. Nor is there

any doubt about the process by which those goals are achieved.

Transmission Planning and Investment

The planning process in the Southeast is a bottom up approach that has been in place for
many years. Each utility in North Carolina and many other utilities in the Southeast are mandated
to engage in integrated resource planning, which involves the joint planning of generation,
transmission and demand management. The utilities are then required to file these integrated

resource plans with the state commissions in order to assure them that reliability will be
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maintained. The process begins with long term (typically 10 year) plans developed by the
individual utility using NERC, SERC and system reliability criteria. These plans are then
combined at the sub-regional level (for North Carolina it is called VACAR ~ Virginia, North
Carolina and South Carolina) and are tested using computer models against NERC reliability
criteria and for the ability to transfer power between systems. The plans from each sub-region
are further combined to develop a SERC regional plan (which encompasses VACAR, Southern,
. Entergy and TVA). Again, the plans are tested using computer models for compliance with
NERC and SERC reliability criteria. Finally the plans are combined at the multi-regional level
where they again are tested for reliability compliance. This process has worked very well and
continues to keep the lights on in the Southeast.®

The overall success of the integrated and regional planing processes in the Southeast
stands in sharp contrast to the claims of some who say that America has a “third world
transmission grid.” I would agree with my colleague Dr. Schriber of the Ohio Public Utilities
Commission that these statements are simply untrue, at least for the Southeast. [ do not doubt
that some areas of the country need more transmission construction. The Southeast, however, is
not lacking in transmission investment. In 2002, the utilities in the Southeast invested over $1
Billion in the transmission grid and over the next five years the utilities plan to invest more than -
$6 Billion in the Southeast transmission grid.

More importantly, the Southeast transmission grid is operating well for the specific
purpose for which it was designed — to serve local load with adequate reserves for reliability and

wholesale transactions. We have not experienced the blackouts, market meltdowns, price spikes,

® For a more detailed description of the SERC planning process. see Letter to Representative Tauzin from SERC
Executive Director William Reinke, dated August 28, 2003, and the SERC presentation to the North Carolina
Utilities Commission, dated August 26, 2003, attached hereto as Exhibits B and C respectively.
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and various problems that have plagued other regions. Even more minor transmission problems,
which are referred to by the industry as Transmission Loading Relief measures (TLR), have not
cropped up as often in the Southeast as they have elsewhere. For example, throughout North and
South Carolina, only 3 TLRs were called in 2002. Whereas, PJM called 95 TLRs and the
Midwest ISO called 950 TLRs in 2002 Can the system planning processes used in the
Southeast be improved? Certainly, there is always room for improvement. However, the
planning, construction and operation of the transmission grid in the Southeast has served the -

region well to date.

Operational Coordination and Communication

The now well-publicized transcripts of conversations between RTO and utility personnel
leading up to the blackouts suggests that lack of clear, prompt communication may have
contributed to the problems. On this point, it is worth reiterating that whatever theoretical value
there might be in disaggregating utility operations, there is always going to be the practical
concern that too much disaggregation is going to require lightning fast communication AND
reaction by multiple parties, each with their own limited perspectives and interests. Can this be
integration, coupled with regional coordination, allows utilities in the Southeast to respond to
unforeseen events quickly and efficiently. The ability of utilities that operate transmission and
generation facilities to coordinate and adjust those operations instantaneously in real time

unquestionably enbances their ability to react to emergencies such as the events of August 14h,

7 See www.nerc.com/publ/sys/all_updl/oc/scs/logs/trends.htm for a more detailed description of TLRs throughout the
nation.
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In my opinion this approach is responsible for the consistent reliability the Southeast enjoys in

normal and extraordinary conditions.

APPROPRIATE FEDERAL RESPONSE

In your consideration of the appropriate federal response to the events of August 14™, T
would encourage you to first consider a few very basic principles. First, acknowledge the one
lesson from the events of August 14™ that is beyond question - - the provision of reliable
electricity to the nation is of vital importance to the lives of its citizens and to its economy and
security. Second, until more is known about the actual cause or causes of the blackouts. you
should be very careful about either jumping to conclusions or using those events as the basis for
any legislative action. Finally, any potential solution you might consider must “do no harm” to
the existing industry structure as it might exist throughout the country. With these basic
principles in mind, I would like to comment first on some of the broader policy initiatives that
some proponents have raised as possible solutions to the issue of reliability and then on several

of the more discreet proposals that more directly impact on reliability.

Regional Transmission Organizations and Standard Market Design

Some proponents of the FERC’s restructuring efforts are pushing mandatory Regional
Transmission Organizations (“RTOs™) and Standard Market Design (SMD) as the cures for the
yet-to-be-determined causes of the blackouts. I do not believe that such expansive overhauls are
necessarily relevant and they are certainly not the answer. As noted above, the blackouts

occurred in areas that have gone the farthest in implementing RTOs and SMD. The formation of
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RTOs and the adoption of SMD do not add a single transmission line or a single kilowatt of new
generation capacity, but will cost many millions of dollars to implement. RTOs and SMD may
be helpful in some regions, and any area that desires to pursue such restructuring efforts should
be allowed to do so. By the same token, RTOs and SMD do not appear to be necessary or
beneficial for every part of the country. In that regard, [ think it is safe to say that most of my
fellow regulators in the Southeast have considerable doubts about the appropriateness of those
polieies for our region. Southeastern regulators have been considering these issues generally and
in the context of the specific RTOs that have been proposed in the Southeast (i.e., SeTrans,
GridSouth and GridFlorida). Also, SEARUC recently commissioned a cost-benefit analysis to
determine if the benefits of RTOs and SMD outweighed the costs.® The results of that study
raise serious questions as to whether the benefits of forming an RTO and implementing SMD in
this region would exceed the costs and risks. A more recent cost-benefit analysis performed by
the Department of Energy raises similar questions about whether the implementation of RTOs
and SMD would increase costs to retail customers in the Southeast.” Moreover, even though
DOE’s study suggests that there may be net savings from the implementation of SMD under
optimal conditions; those savings are extremely modest ~ less than 1% on a nationwide basis —
and take years to materialize. This strikes me as a very thin potential return for such a high-risk

investment.

# See hitp://www.state.va.us/scc/searuc/cra_study.pdf for a copy of the Benefits and Cost of Regional Transmission
Organizations and Standard Market Design in the Southeast dated November 6, 2002.

? See www.energy.cov for a copy of the Department of Energy Standard Market Design Cost/ Benefit Report dated

April 30, 2003.

13
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Furthermore, [ am concerned that RTOs and SMD could have the unintended effect of
harming reliability. FERC’s policy initiatives appear to be moving towards disaggregation (the
separation of generation and transmission functions) and this raises the question as to whether
such separation has an effect on reliability. Among other things, these FERC initiatives
encourage long distance transfers of power. Because the ability to serve load becomes more
susceptible to problems caused by the loss of critical transmission lines, these long distance
transfers raise reliability concems. In contrast, when generation is located near load, there is less
distance for the power to travel before it reaches the load and hence less opportunity for
problems.

I am also concerned that the FERC’s restructuring model usurps state jurisdiction over
electric service, which would seriously impede the state commissions’ ability to exercise their
statutory responsibility and to assure that retail customers in their states are served reliably and in
a cost effective manner. This set of circumstances leaves state regulators with little authority vis-
a-vis the RTO to address day-to-day issues much less to deal with extraordinary events such as
the recent blackouts. While the FERC has indicated that state commissions might be able to play
an advisory role in the new world of SMD and RTOs, this is a poor substitute for jurisdiction and

direct accountability and gives Southeastern states serious concern.

Reliability Standards

A consensus is building within the electric industry to support federal legislation to
establish mandatory, enforceable reliability standards through an industry-led, self-regulating
organization (i.e., NERC). [ support that effort; in particular 1 support the current electric

reliability language in the House Energy Bill (HR 6, Section 216). NERC has developed an

14
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appropriate set of planning and operating standards and those standards will most likely be
further improved following the evaluation of the August 14™ blackouts. While voluntary
compliance with these standards has worked well in the Southeast, it is possible that some
regions may need mandatory reliability rules to provide additional assurance of reliability.

As part of the effort to establish mandatory reliability standards, some have proposed that
the FERC be authorized to review and enforce NERC’s reliability standards. While 1 recognize
that some governmental authority probably needs to have oversight responsibility, I am
concerned about such a proposal for two reasons. First, the FERC has no reliability expertise
that [ am aware of; thus, FERC would need to rely upon industry experts such as NERC who
have traditionally been the ones in charge of reliability criteria. Second, the FERC must not be
allowed to use any newfound reliability authority as a way to promote its regulatory agenda to
restructure the wholesale market. For this reason, any federal legislation would need to be
carefully structured to ensure that the FERC’s additional authority is limited to the promotion of
reliability. Legislation must not allow FERC to use reliability authority to pursue the mandatory
restructuring of markets across the nation. In particular, the FERC must not be allowed to use
any such reliability legislation to try to force mandatory RTO participation or the adoption of

SMD.

Transmission Incentives

To encourage transmission construction, some entities are recommending the adoption of
incentive rates. In certain circumstances, incentive rates might be appropriate. For example, the
adoption of accelerated depreciation for transmission construction would appear to be an

appropriate catalyst to spur new investment. However, I do not believe as a general matter that
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incentive rates are always necessary, at least not in the Southeast. As previously discussed, the
utilities in the Southeast, with oversight from their state regulators, have done and continue to do
an admirable job of ensuring that sufficient transmission investment is made to provide
economical and reliable electric service to consumers. Importantly, this investment is being
made under the traditional regulatory model of relying upon vertically-integrated utilities that
receive a regulated return on their investment. Incentive rates should be directed at transmission
projects that would not be constructed under the traditional model; otherw_ikse such incentives will
serve only to raise rates for consumers.

Another transmission-related incentive being discussed involves the tax treatment of
transfers of transmission assets. Generally speaking, this provision would limit the tax exposure
of utilities that transfer transmission assets to other entities. This provision may be desirable to
remove an obstacle for utilities that are interested in transferring their transmission assets; it must
be emphasized, however, that in many. if not most, states in the Southeast, any such transfer

would require the approval of the state regulatory commission.

Backstop Siting Authority

Another proposal being discussed in response to the blackouts is-to provide the FERC
siting authority to allow it to authorize the construction of new transmission investment. This
proposal raises serious concerns. As an initial matter, sufficient transmission lines have been and
are being constructed to maintain reliable service to consumers in the Southeast. While some
claim that problems arise when utilities try to build interstate transmission lines, it bears noting
that many utilities in the Southeast are multi-state in nature and already work with different

jurisdictions in planning and siting transmission facilities. In short, the siting of transmission
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lines, like most land use issues, raises many local concerns. If a transmission line is not
authorized by the state, there would likely be very good reasons for that decision — reasons that
should not be easily discounted. For these reasons, any legislation to give the FERC “backstop”
authority to site transmission must acknowledge the states’ primary role in the siting of
transmission and carefully prescribe the FERC's authority to overrule those decisions. This is
especially true given the various efforts that are already underway to encourage greater
coordination and cooperation among the-states on planning and siting issues,

The above mentioned statements on federal siting authority are my own opinions but, as a
member of NARUC, 1 feel obligated to state that NARUC respectfully opposes any provisions
that contemplate federal siting authority for transmission (direct or backstop). NARUC believes
that states should retain authority to site electric facilities. Congress should support the states’
authority to negotiate and enter into cooperative agreements or compacts with federal agencies
and other states to facilitate the siting and construction of electric transmission facilities as well
as to consider alternative solutions to such facilities, such as distributed generation and energy
efficiency.

CONCLUSION

The actual cause or causes of the August 14™ blackouts are as of yet unknown., What is
certain is that this event provided all of us with a dramatic and unfortunate reminder of the vital
importance of reliable electricity to all of our lives. As this Congress begins to understand better
the actual causes of the blackouts and the appropriate responses it might take, I encourage you to
keep the unpleasant memories of that day in the forefront of your minds as a reminder of how
much we all risk in formulating our responses. Much is being done correctly and appropriately

in all of the regions of the country and you should first *“do no harm” to that which is working
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effectively in the various regions. Only then should you undertake responses that will build upon
that which is working in order to enhance the reliability of electric service to the entire nation.

The Southeast’s model for utility service is not the only such model that can work, and
my testimony here today should not be interpreted as indicating otherwise. However, there can
be no serious debate that the electric system in our region works and works well. It is a system
that our citizens have invested in for decades and it has delivered on its purpose - - producing
highly reliable, reasonably priced power that meets the expectations and needs of our citizens.
While not perfect, the system of regulation upon which our electric system is based is in large
part responsible for this result. With that said, I understand that other regions of the country
have problems that they are trying to solve and I support the Southeast helping in any way that
we can, as long as that support is not a detriment to the reliable and efficient electric system we
have built for the Southeast. We continue to believe that the balance of risks and tradeoffs
associate with changing this system are best assessed by the policymakers closest to, and
politically accountable for, the actual operations of the system. Accordingly, in order to ensure
the continued provision of reliable service in our region, this Congress and federal regulators
must avoid the precipitous implementation of policies which will disrupt the smooth functioning
of our current system. By the same token, Congress and federal regulators can and should
implement policies that are narrowly drawn, cost effective, reflective of the regional differences
that exist, and which can improve upon the reliability and operation our electric system and that
of other regions.

Thank you for the opportunity to be with you today and to provide my perspective on

these important issues.
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August 22, 2002

VIA FACSIMILE AND U. S. MAIL

The Honorable Pat Wood, I, Chairman
Federal Energy Regulatory Commission
888 First Street, N. E. .
Washington, D.C. 20426

Re: Testimony Before the United States Senal
Committee on Energy and Natural Resources, Ju
24, 2002

Dear Chain

On behalf of the Southeastern Association of Regulator
Utility Commissioners (SEARUC), | would like to take th
opporiunity to respond to the transmission infrastructure testimor
which you presented to the United States Senate Committee ¢
Energy and Natural Resources on July 24, 2002. There are sever
items within your testimony that do not reflect the current situatic
in the southeastern states, and for that reason we feel compelled
correct the record for the benefit of our elected representative
Specifically, we are responding to the following four assertions
your testimony:

The grid in the southeast ... is inadequate to serve tt
needs of the competitive wholesale market.

[lIncumbent transmission companies have fended to act
ways that favor their own generation and impede pow
flows for independent generators.

The central question to be resolved in the southeast is, w}
should pay for the new transmission faciiities that a
desperately needed for the region as a whole?
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The Honorable Pat Wood, il
August 22, 2002
Page 2

Although the residents of Mississippi, Alabama and Louisiana are benefiting from
the investment dollars, jobs and tax benefits of [merchant] power plants, they are
reluctant to pay for any new transmission lines that may be needed to enable
these plants to reach their intended interstate markets.

(Testimony at 7.)

First and foremost, we would note that there are not now, nor are there projected
to be, any transmission infrastructure deficiencies in the southeastern region of the
United States. In fact, during the Federal Energy Regulatory Commission (FERC)
infrastructure conference in Orlando, Florida, over which you presided during May of
this year, we presented you with SEARUC's in-depth analysis of the transmission
situation in the southeast, the Southeastern Infrastructure Assessment (SIA Regort)’,
based on up-to-date data as reported by the North American Electric Reliability Council
(NERC) and the Southeastern Electric Reliability Council (SERC). Transcript of the
Southeast Infrastructure Conference, at 169 (FERC Docket No. AD02-13-000, May 9,
2002) (Tr.). This analysis indicates that the southeast has sufficient transmission
capacity for the present and foreseeable future as well as a significant projected excess
of generation capacity. (SIA Report at 1.) Upon receiving this information in May, you
and your fellow commissioners expressed great satisfaction with the current state of
affairs in transmission infrastructure in the southeast, particularly when compared with
that of other regions of the cc»untry.2

Secondly, contrary to the statement in your Senate testimony, we are not aware
of any actions by the regulated incumbent transmission companies in the southeast to
“impede power flows” or otherwise discriminate against independent generators. In fact,
the only testimony contradicting the adequacy of the southeastern transmission
infrastructure that was presented during the infrastructure conference in Orlando was
made by a member of your staff, Mr. Scott Miller. His testimony, however, was based
only on “anecdotal” evidence rather than actual data, as was noted for the record with
concern by Commissioner Brownell. (Tr. at 18.) In addition, your recently issued notice
of proposed rulemaking on standard market design (SMD NOPR, Docket No. RM01-12)
offers scant evidence of discriminatory conduct by any utility in the southeast, hardly
sufficient to justify the proposed assumption of federal jurisdiction over bundied retail
service in the region. We have previously offered our assistance in dealing with any

¥ In addition to providing the SEARUC Southeastern Infrastructure Assessment to you and your staff in
person in Orlando, 1 is available on the Internet at <www.psc.state.fl.us/generalipublications/searuc.pdf>.

2 MR. CALLAHAN: Well, do you feel good about what you've heard?

MR.-WOQOD: | do.

MR. CALLAHAN: Do you feel good about the infrastructure in the southeast?

MR. WQOD: For me, yeah. Linda's nodding. Nora? | saw some of the issues and | haven't had time to
digest them about the, in the transmission study yesterday that was released by the Department of
Energy that I'd like 1o, and | think probably will mention a littie bit in the [SEARUC] study. And since 1 just
got both of those today, I'd like to say a qualified yes. But | like what | heard. | think it's, kind of makes it
easy to move onto the next one [infrastructure conference], which won't probably be as easy. (Tr. at 200.)
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such anti-competitive behavior and ask, again, that you provide us with any facts or
complaints supporting such allegations.

Thirdly, after having received our report in Orlando on the adequacy of the
transmission infrastructure in the southeast and having expressed satisfaction with what
you heard, you reported to Congress that "new transmission facilities ... are desperately
needed for the region.” However, several corporate officers of the major transmission-
owning electric utilities in the southeastern states testified in Orlando that transmission
infrastructure has been and is being built as needed to meet the needs of consumers in
the southeast. Mr. Bill Newman, Senior Vice President for Transmission and Planning in
Operations at Southern Company Services, testified that traditional planning has
worked and is working well in the southeast to ensure that transmission is planned and
expanded appropriately. He also testified that these transmission systems were
designed and built so there is no congestion even with a transmission line or generating
plant out of service. With respect to new infrastructure, Southern has budgeted to invest
$3 billion in transmission over the next five years to serve its native load and its current
network and point-to-point wholesale customers. (Ir. at 76-77.) In summary, our
regulated electric utilities have invested, and are continuing to invest, in transmission
infrastructure as needed for customers in the southeast, and the region does not
“desperately” need new transmission facilities as stated in your testimony.

We agree, however, that one vitally important issue is that of who will pay for the
transmission expansions and upgrades that will be necessary to move to market the
tremendous amount of merchant plant capacity that has been proposed to be built in the
southeast. While some of this excess capacity can be sold in the southeast, it will not be
economic for those plants to supply power solely in the southeast and stay in business.
Because the developers of these merchant plants chose 1o locate in the southeast while
planning to sell to other parts of the country, a tremendous amount of new transmission
infrastructure will have to be added and dedicated to that purpose. It has been and
remains our contention that, if our ratepayers will not benefit from the excess generation
capacity that moves to distant markets, they should not be burdened with the billions of
dollars in new transmission costs needed to export that capacity. We are pleased that
the FERC agreed in the SMD NOPR to consider participant funding, and would
encourage you to apply such a pricing policy to fund the transmission requirements of
such plants.

3 Participant funding has been endorsed previously by SEARUC and by the National Association of
Regulatory Utility Commissioners:

[Njow therefore be it

RESOLVED, That the Board of Directors of thé National Association of Regulatory Utility
Commissioners (NARUC), convened in its February 2002 Winter Meetings in
Washington, D.C., hereby urges the Federal Energy Regulatory Commission (FERC) to
utilize a pricing policy which provides that the cost of investments, that have been
demonstrated, through an even-handed assessment of transmission, generation and
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Lastly, we would inform you that states such as Mississippi, Alabama and
Louisiana have not, contrary to the assumptions set forth in your testimony, received
either employment or tax revenue benefits commensurate with the billions of dollars that
will be required for new fransmission infrastructure to transmit to other regions of the
country the excess merchant power described above. These merchant plants,
meanwhile, are consuming the natural gas and water resources of those states and are
imposing other costs that must be balanced against any benefits. in short, there is
certainly no level of benefit to those states that could come close to offsetting the
tremendous level of transmission costs that would adversely impact their ratepayers
and regional economic development efforts if the FERC adopts a socialized pricing
regime for the corresponding level of new transmission investment that would be
required to create the FERC's desired ‘“interstate” highway system for electric
transmission.

The various electric industry initiatives currently being pursued by the FERC
raise challenging issues that do not need to be further confused by failures to articulate
the actual differences between and among the various regions of the country,

“Representations that attempt to treat all areas of the country, or all state commissions,
as one group, are inaccurate, frustrate any progress toward true dialogue, and inhibit
the thoughtful consideration of actual problems and potential, appropriate solutions. The
very real differences among the regions must be respected, considered carefully, and
articulated by all involved parties for real understanding to occur and appropriate
decisions to be made.

We appreciate the opportunity to clarify your testimony to the Senate Committee.
You have undertaken an aggressive agenda at the FERC, and we appreciate this, and
other opportunities, to participate in the dialogue.

efficiency alternatives, to be needed to maintain the reliability of the existing transmission
system is recoverable through rates paid by all transmission customers; and be it further

RESOLVED, That the cost of upgrades and expansions that are necessary to support
incremental new loads or demands on the transmission system are bome by those
causing the upgrade or expansion to be undertaken except that the FERC should not
preclude the assignment of interconnection cost to the general body of ratepayers within
a State when that State’s regulatory body determines that such allocation is in the public
interest.

NARUC Resolution On Transmission Pricing Policy, Adopted by the NARUC Board of Directors at the
February 2002 Winter Meetings in Washington, D.C.
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With best wishes and warm personal regards, | am

Sincerely yours,

’ KRKA/\
a_saerr, i

President

cc.  The Honorable Linda K. Breathitt, Commissioner
The Honorable Nora Mead Brownell, Commissioner
The Honorable William L. Massey, Commissioner
Southeastern United States Senators
Southeastern Governors
Members, United States Senate Committee on Energy and Natural Resources
Member Commissions, Southeastem Association of Regulatory Utility
Commissioners
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SOUTHEASTERN ELECTRIC RELIABILITY COUNCIL
600 North Eighteenth Street P.O. Box 2641 Birmingham, Alabama 35291

Telephone; {205) 257-6407 Fax: (205) 257-0408

Web Page: www .sercl.org

William F. Reinke
Executive Director

Via Facsimile

August 28, 2003

The Honorable Billy Tauzin

United States House of Representatives
2183 Rayburn House Office Building
Washington, D. C. 20515-1803

Dear Representative Tauzin:

On behalf of the members of the Southeastern Electric Reliability Council | am pleased
to respond to the questions concerning the events of August 14 posed in your August
20, 2003 letter. Please advise if you will require additional information from SERC
concerning this event.

(1) What were the basic causes and contributing events that led to the August 14"
blackout and its severity? Describe the following in your answer:
a) The location, character, and proximate cause of the initial disruption in the
transmission and supply of electricity: and
b) The “cascading” effect of the disruption through multiple utility systems
and States.

The Southeastern Electric Reliability Council (SERC) has no unique
information concerning this disturbance. The bulk electric systems in SERC
remained intact during this event.

(2) What efforts have been taken to secure the supply, transmission, and distribution
since the blackouts of 1965 and 1977 in the Northeast, and why were these
efforts apparently inadequate to prevent the blackout or otherwise minimize the
area affected? What efforts have been taken in other parts of the country to
prevent blackouts and how effective have these efforts been in preventing or
minimizing blackouts?

SERC has no information as to why efforts were apparently inadequate to
prevent the blackout or otherwise minimize the area affected.

‘William K. Newman, Chairman Terry Boston, Vice-Chairman Charles White, Secretary-Treasurer
Southern Company Services, Inc. Tennessee Vailey Authority South Carolina Electric & Gas
600 N. 18th Street, P.O. Box 2641 1101 Market Street MR 3H 1426 Main Street

Birmingham, AL 35291-8200 Chattanooga, TN 37403-2801 Columbia, SC 29201

(205) 257-6462 FAX (205} 257- (423) 751-6000 FAX (423) 751- {803) 217-9518 FAX (803) 933~
[3a0 RILD 4
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" Letter from William F. Reinke to The Honorable Billy Tauzin;
Dated August 28, 2003;
Page 2 of 4.

Efforts that have been taken in SERC to prevent events described include;
Creation of SERC in 1970. “SERC’s purpose is to further augment the
reliability and adequacy of bulk power supply in the areas served by the
member systems. To this end the Council will:

a) promote the development of reliability and adequacy
arrangements within the region;

b) participate in the establishment of reliability policies,
standards, principles and guides;

c) participate in the measurement of performance relative to
these policies, standards, principles, and guides;

d) ensure conformance to and compliance with these policies,
standards, principles, and guides;

e) develop and exchange information with respect to planning
and operating matters relating to the reliability and adequacy
of bulk power supplies.;

f) review as necessary activities within the region on reliability
and adequacy in order to meet expected standards and
measurements;

g) provide a mechanism to resolve disputes on reliability issues
in a manner that meets the needs of the parties and the
region;

h) provide information with respect to matters considered by
the Council, where appropriate, to the Federal Energy
Regulatory Commission (FERC) and to other federal and
state agencies concerned with reliability and adequacy;

i) take such actions as are necessary to adapt and put in place
the Regional Compliance and Enforcement Program
("RCEP”) contemplated by the April 25, 2001, “Agreement
for Regional Compliance and Enforcement Program”
between SERC and the North American Electric Reliability
Council. Such action shall include, but not be limited to,
preparing and entering into voluntary contracts with SERC
Members establishing and governing RCEP standards and
other matters, and adopting sanctions and processes for
imposition of sanctions for noncompliance with RCEP
standards.”

SERC Members have developed and implemented systems to protect the
integrity of the bulk electric system for underfrequency events. Thirty
percent or more of the connected load in SERC is subject to automatic

' Southeastern Electric Reliability Council Agreement dated January 14, 1870, amended October 23, 2002
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underfrequency load shedding.

SERC has formally integrated Operations, Engineering, Markets, and
Critical Infrastructure Protection in its committee structure.

SERC systems have integrated technological changes that enhance
system reliability including:

wide spread use of remote sensing technology

implementation of System Control and Data Acquisition systems
on line reliability tools including load flow and state estimator
software

SERC systems have been aggressive in pursuit of improved planning and
operations coordination including:

Addition of a Conferencing Center to facilitate reliability: hotline

calls; daily Reliability Coordinator calls; other member

communications.

Annual Emergency Plan Coordination Seminar

o In preparation for the 2003 Emergency Plan Coordination

Seminar SERC members’ Under Frequency Load Shed
information was gathered, consolidated, and distributed for
discussion.

Annual System Operator Conferences

o Recognized and applauded by NERC

Data bases for Transmission and Generation Outage Coordination

Regional procedures and plans: emergency assistance

procedures; black start regional restoration plan

Participation in numerous and ongoing intra-regional and inter-

regional analyses of projected operating conditions and long-term

assessments of the reliability of the transmission system. SERC

was a leader in first implementing inter- and intra-regional studies

and analyses.

SERC was a leader in developing and maintaining NERC Certified

Systern Operators

A SERC representative introduced the tagging concept to NERC, a

fundamental tool widely used for congestion management.

SERC systems have also put in place an extensive program to assure
compliance with NERC Operating Guides and Planning Standards. SERC
audits control room operations in the Region on a three-year cycle to
ensure that member systems comply with all applicable NERC standards.
SERC has begun an audit process for compliance with NERC Planning
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Standards with the intent of auditing its members on a three-year cycle for
compliance with NERC Planning Standards.
¢ In 2002 SERC made more than1100 assessments of control room
operations and found these systems to be 99.4% compliant with
NERC Standards. None of the non-compliance findings affected
or jeopardized the operation of the bulk electric system in SERC.
¢ Although the SERC Planning Standards Compliance Effort is less
than five years old, it is more extensive than that recommended by
NERC. Unlike operations, the NERC Planning Standards do not
require quarterly or monthly assessments. Therefore, typically
fewer planning assessments are performed. We are encouraged
by the compliance findings to date and expect that as this effort
matures SERC systems compliance with Planning Standards will
exceed the 99+% target established by the operations groups.

What equipment, measures, or procedures worked as intended on August
14" to prevent even greater disruption to the supply of electricity, to prevent
greater damage to the generation and transmission system, and to bring
generation back on line after the disruption?

SERC system facilities all worked as intended on August 14. Any
abnormalities observed on SERC system facilities as a result of the event
were well within design parameters,

How can the nation’s electrical system, including both transmission capacity
and reliability, be improved to prevent a recurrence of the events of August
142 Please identify what measures may need to be taken by all involved in
the governmental and nongovernmental sectors.

SERC systems have developed a robust transmission system with more
than 100 transmission connections to its neighbors to the north and west.
SERC systems have experienced weather-related service disruptions,
e.g., ice storms, tornadoes, hurricanes, but have not experienced an event
similar to that of August 14.

Very truly yours,

N A

William F. Reinke
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ConsumerFederationof America

—_—
Publisher of Consumer Repons

THE FEDERAL RESPONSE TO THE 2003 BLACKOUT:
TIME TO PUT THE PUBLIC INTEREST FIRST

STATEMENT OF DR. MARK N. COOPER

Subcommittee On Oversight Of Government Management,
The Federal Workforce And The District Of Columbia
Committee On Governmental Affairs, United States Senate
SEPTEMBER 10, 2003

MR. CHAIRMAN AND MEMBERS OF THE COMMITTEE,

My name is Dr. Mark Cooper. | am Director of Research at the Consumer Federation of
America (CFA)." | also appear today on behalf of Consumers Union.? We have been deeply
engaged in the debate over electricity restructuring and deregulation for almost two decades. |
have submitted to you a list of appearances | have made before Congress and Federal
Agencies, as well as state regulatory commissions, on this issue. | have also submitted the
-studies and analyses of the faltering efforts-to deregulate electricity;- which-we-have-eonducted
since 1997, soon after the first radical restructuring laws were passed in a couple of states.
Every six months for the last twenty years we have been cautioning policymakers not to
experiment with electricity or treat it like any other commodity.

| greatly appreciate the opportunity to appear before you today to present the residential
ratepayer view of the federal role in the ongoing troubles of deregulated electricity markets. Itis
about time that the voice of the little guy and gal, the people who pay the bill, is heard on this
matter. It is about time that you get the perspective of local jurisdictions that have had the good
sense not to go down the road of electricity restructuring and deregulation or have decided to
change course after being badly burned by deregulation and restructuring. Two-thirds of the
states have figured out that deregulation is a road to ruin. It is time for federal authorities to
change course too, or at least to pause for a substantial period while they rebuild the physical
and institutional infrastructure of the electricity gird.

ELECTRICITY RESTRUCTURING DOES NOT ADD UP FOR RESIDENTIAL CONSUMERS

In the wake of the massive blackout in the Northeast, government officials and industry
experts are calling for a massive upgrade of the transmission system that will cost between $50
billion and $100 bilion. The annual carrying costs for such a capital outlay are certain to be in
the range of $10 billion to $25 bitfion, or even more if the merchant model being pushed by the

' CFA s the nation’s fargest consumer advocacy group, a non-profit association of 300 pro-consumer groups, with a
combined membershlp of 50 mitlion, founded in 1968 to advance the consumer interest through advocacy and education.

2 Consumers Union is a nonprofit membership organization chartered in 1936 under the laws of the State of New York to
provide consumers with information, education and counsel about goods, services, health, and personal finance; and to mitiate and
cooperate with individual and group efforts to maintain and enhance the quality of life for consumers. Consumers Union's income is
solely derived from the sale of Consumer Reports, its other publications and from noncommercial conlributions, grants and fees. In
addition to reports on Consumers Union's own product testing, Consumer Reports, with approximately 4.5 million paid subscribers,
regularly carries articles on health, product safety, marketplace economics and legislative, judicial and regulatory actions which
affect consumer welfare. Consumers Unian's publications carry no advertising and receive no commercial support.
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Federal Energy Regulatory Commission (FERC) is pursued. Many experts are beginning to
admit that a substantial part of the upgrade costs are caused by the need to support the
increased strains on the system that occurs in deregulated electricity markets. In contrast to
these huge costs, the Department of Energy conducted a study earlier this year using
extraordinarily optimistic and unfounded assumptions but still projected iess than $1 billion of
efficiency gains from implementation of FERC’s Standard Market Design. FERC's own study
found equally meager gains, while studies by other regulatory commissions question whether
even those small benefits are realistic.

A consumer does not need a degree in electrical engineering to see that these numbers
do not add up. If the costs outweigh the benefits, why should we bother? At a minimum,
policymakers should inquire as to what it would cost to run a reliable system without the added
demands on the system and associated costs of supporting deregulated markets.

Frankly, with the discovery of massive infrastructure costs needed to support
deregulation and the run up in natural gas prices, there is no chance that deregulation wil
produce benefits for the vast majority of residential consumers. In the northeast and mid-west
where regulators did a miserable job of protecting consumer interests in the 1980s and 1990s, it
was possible to use regulatory mechanisms to hold consumers harmless during the early phase
of deregulation, but those days are gone. Consumers now face huge price increases as the
dash to gas-fired generation in the past decade will flow through to the electricity meter and
meet up with the excessive capital costs of deregulated markets.

ELECTRICITY IS A UNIQUE AND VITAL SERVICE, NOT JusT A COMMODITY

This is not the first time that the electricity market has thrown a curve at deregulation. In
fact, restructured electricity markets have lurched from crisis to crisis — the price spikes of 1998,
the outages of 1899, and the California meltdown of 2000-2001. All of these events share a
common cause — electricity is different from any other service or commodity.

Historically, the uniquely American approach to delivering this vital and difficult service
was 1o allow private companies to own both transmission and generation and provide service in
exclusive territories, subject to public interest obligations. The integration of generation and
production fostered coordination and effective management of the network. Exclusive territories
lowered the risk and costs associated with long-term inflexible assets. Public interest
obligations, such as the obligation to serve all customers at just and reasonable rates, protected
the public from the abuse of monopoly power while preserving companies’ incentive to invest in
the network.

This pragmatic approach was certainly not perfect, but it achieved a critical balance
between public and private interests. In the past decade, policymakers lost sight of these
fundamentals and deregulation upset that balance, particularly for the transmission system. De-
integration quickly turned into disintegration.

Electricity has no substitutes. it is not storable. It is essential to heaith, safety and the
economy. It must be delivered under incredibly demanding conditions through an extremely
capital intensive infrastructure.

It was blatantly irresponsibie for Federal and state authorities to rush ahead with
deregulation without the necessary physical and institutional infrastructure to support the

(o]
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markets they were trying to create. It would be grossly negligent for Congress to allow
restructuring to continue without taking a long pause to repair the damage that has been done
to consumers and the electricity infrastructure.

RESTRUCTURING AND DEREGULATION MAKE IT MORE DIFFICULT TO ENSURE RELIABILITY

Make no mistake about it; deregulation and restructuring have increased the stress on
the transmission system. There are numerous economic and operational mechanisms through
which electricity restructuring and deregulation increased pressures on the nation's electricity
transmission network:

« A dramatic increase in the number and complexity of transactions, which the
system was not designed to support.

+ Difficulties of coordination and planning as competition and contracts replace
vertically integrated operationat and administrative decisions.

+ Deregulation short-circuited utility incentives to invest in transmission because
the private interests of facility owners came into conflict with the shared, public
nature of the transmission grid and created a disincentive to spend on
maintenance because of profit pressures and the perceived competitive
disadvantage associated with spending on a system shared with potential
competitors.

+ Increasing neeas for excess capacity to cope with market manipulation problems
that plague electricity markets and to dampen price spikes that result from trying
to treat electricity like a commodity, alf of which must be paid for with the higher
cost of merchant finance.

» Failure to account for the social and environmental constraints on increasing
transmission capacity and to provide a framework for comprehensive planning
that integrates alternative approaches, like energy efficiency and focal
(distributed) generation (such as co-generation).

Given the massive costs of deregulated markets that are now coming into view and the
meager gains that such markets appear to promise, not to mention a track record of market
manipulation, price volatility and lack of consumer choice, it may be a lot cheaper for the handful

of states who have deregulated to go back than to force the majority of states down the problem
riddled road toward deregulation.

THE GRID IS BASIC INFRASTRUCTURE: A HIGHWAY, NOT A MARKET

Transmission facilities are critical infrastructure of a modern society and digital economy
that must be dedicated to promoting the public interest. They are part of a shared system in
which the fate of each user and producer is tied to the behavior of others. The fundamental
problem with transmission is not inadequate economic incentives to invest; utilities were willing
to do so before deregulation the problem is public resistance to the building of additionat
transmission lines for environmental, health and safety reasons. The social cost of transmission
facilities is far greater than their economic costs. For this reason, scarcity of transmission in the
economic sense is likely to be a permanent part of the industry landscape.

1)
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Moreover, the benefits of shared transmission facilities that support the overali network
are difficult to align with private calculations of costs and benefits. The problem is both
geographic, determining which benefits accrue to which areas, and intergenerational,
recognizing that different parts of the system may benefit differently from the same investment
across time. Today's investment to serve a long distance transaction may be a core part of
tomorrow’s system serving native (local) load. The shared nature of facilities makes it more
difficult for private investors to recover their costs and to overcome the social resistance to the
siting of facilities. The shared nature of facilities across jurisdictions makes it more difficult to
reconcile competing interests. Such public investment is best carried out within the framework
of a comprehensive plan. Yet, integrated resource planning is harder to implement in the
deregulated model, if it is not abandoned altogether.

We take the primary lesson of the decade of deregulation to be that we need to restore
the balance of public and private interests in the electricity sector. Society cannot rely on
private actors to ensure that adequate investments are made in vital public goods, such as the
electric transmission grid. The transmission system is a highway, not a market, and should be
developed under a public interest model in which the primary purpose of all participants is to
ensure reliability and protect the public. The obligation to serve, which transmission utilities
properly bear, must be matched with a duty to build. Bribing merchants to provide these vital
public goods, such as through "incentive” payments, unbridled expansion into non-utility
businesses, and the auctioning of transmission capacity to the highest bidder, will be particularly
expensive, -

These lessons have been clear for quite some time. Federal authorities simply seem
unwilling to get the message. Two years ago, in the midst of the last crisis of electricity
restructuring and deregulation, in testimony | entitled “The Federal Role in the Deregulation
Tragedy," | offered the following conclusions about transmission:

The failure to recognize the important role of the continuing monopoly in
transmission resulted in the under-regulation of the wires segments of the
industry. The transmission wires are the highways of commerce over which
electricity flows. This is a highway system, not a market, which constitutes an
essential, bottleneck facility with virtually no redundancy and never likely to
support head-to-head competition. One of its primary inputs is right-of-way,
which relies on governmental power of condemnation. The biggest obstacle to
the expansion of transmission capacity is a social externality — public concern
about ugly wires and local health effects — not inadequate economic incentives.
Proposals to let the marketplace solve the wires problem are not likely to
succeed, since given the market power that the wire “owner” would possess and
the non-market barriers to expanding capacity, profit maximization would only
result in the abuse of market power and the creation of artificial scarcity rents.

The right model for transmission is a public or private entity imbued with the
public interest and dedicated to ensuring that this essential facility fulfils its public
functions - ensuring reliability and supporting nondiscriminatory market
transactions in the widest area possible to achieve economies of coordination
and maximum competitive effect. It must be independent of market participants
and directly accountable to public authorities for achieving those goals.
Transactions must be standardized and transparent, with the creation of an
exchange in which all rates terms and conditions can be identified. Brokers must
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be subject to rules that are similar to those applied to financial transactions like
stock sales.

We offered similar advice to the Congress last year in a report entitled "All Pain: No
Gain:"

Rather than rushing ahead with restructuring and deregulation, Congress and
FERC need to step back and fully understand the implications of the abuses,
operational disruptions, and the financial crisis that has occurred in the electricity
industry. Congress must restore simplicity and transparency to the industry. The
first goal must be to reinforce consumer and investor protections. A
comprehensive review of the national transmission system shouid be conducted.
Effective mechanisms for planning and expanding the grid should be
demonstrated in reality. Institutions for managing the grid and overseeing trading
should be transfigured before moving forward.

| could go back two decades and the message would be the same. | understand the
pressures to do something in the wake of the blackout, but when it comes to electricity, doing
just anything will not help. You have to do the right thing, or you will make matters worse.

WHAT FEDERAL AUTHORITIES SHOULD NoTt Do

recognizing the physical and institutional infrastructure that would be needed to support greater
competition, but they did not. Perhaps they realized that presenting a true picture of the
difficulty of electricity deregulation would have made it impossible to sell fo the public. Whatever
the reason behind the underestimation of the difficulties of deregulation, the build-up of
problems now makes the implementation of competition a much riskier proposition. Not only
has the inadequacy of institutions and facilities grown, but public confidence in the process has
also been eroded. Congress needs to start solving the problem by stopping the deregulation
train.

Do not repeal the Public Utilities Holding Company Act (PUHCA). Congress does
not need te allow utilities to diversify into non-utility businesses and form huge multi-state
holding companies by repealing PUHCA to solve the reliability problem. This would subject the
utility industry to less oversight, by allowing utilities to play a shell game with their assets and
increasing FERC's responsibility, which has so far been completely unable to deal with the
manipulation of markets in the west and with the misreporting of energy prices.

Do not allow the FERC to impose its complex “Standard Market Design” on the
nation. Regional transmission organizations that are dominated by industry and preempt local
accountability while forcing utilities into markets that allocate transmission resources to the
highest bidder, with no assurances that transmission is presently adequate or that additional
transmission capacity would be buiit or adequately maintained, are a prescription for disaster.

Do not rely on industry self-regulation for reliability. The proposal to move from
voluntary self-requlation to mandatory self-regufation misses the point. The problem is not the
voluntary part; it is the self-regulation part. The industry will simply not regulate itself
sufficiently, especially in a market-oriented system, to protect the public. The private interests of
the large players will always come first.

W
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Do not create private transmission monopolies. Transmission services are a natural
monopoly and part of a shared network. Transferring control to unregulated private parties will
simply allow them to abuse captive customers and shift costs onto the backs of ratepayers
throughout the system.

WHAT FEDERAL AUTHORITIES SHouLD Do

Federal authorities should devote all of their energy to promoting the public interest, not
the profits of merchant generators and transmission owners, by studying, strengthening and
managing the interstate transmission system. Any interstate transmission organization
must be based on fairness and public accountability. We must create new institutions that
can reconcile the interests of the states and include representation of consumer interests.
Interstate compacts or federal state-joint boards are a possibility.

Fairness requires that an interstate transmission organization embody a process for fair
representation of all interests affected by transmission projects. Local consumers and citizens
must not be excluded from the process. Accountability demands that local officials who get
the phone calls when the lights go out must be in a position of authority. Standards must be set
by responsible authorities and be mandatory, with stiff penalties for failure to comply. Industry
self-regulation will not do. Public accountability also requires transparency. The competition
between the FERC and the DOE, and the army of private consultants muddying the picture of
what happens on the transmission grid, is unacceptable.

The obstacle to expanding transmission is not inadequate economic incentives; the
obstacles are environmental, public health, and safety concerns. Even if economic incentives
were a problem, the solution is not to increase incentives; it is to lower risk. The cost of
bottleneck, infrastructure facilities are much lower when they are funded through a utility finance
model. Utility investments in transmission facilities will easily attract capital if policy makers
restore their traditional quality of stable, dividend paying investments.

Congress should require a framework for comprehensive planning that considers all
alternatives. It should get serious about energy efficiency, like mandating higher minimum
standards for air conditioners, which would reduce demands on the grid at its most vulnerable
times, hot summer days. It could also give a boost to local (distributed)} generation, which
has the double benefit of adding generation resources to the system while not using fong
distance transmission lines, whose failure triggered the recent blackout.

Unfortunately, both the House and Senate bilis that are being reconciled in conference
violate virtually every one of these consumer "Do’s” and “Don’ts.” The fact that the Congress
has failed to act in the past several years is actually a good thing for consumers because
Congress has never once come close {o passing legislation that would do the right thing. Now
is the time to focus on the real problem, restore accountability and oversight over the industry
and put the public interest first.

6
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Testimony of Pat Wood, 11
Chairman, Federal Energy Regulatory Commission
Before the Subcommittee on Oversight of Government Management,
the Federal Workforce, and the District of Columbia,
Committee on Governmental Affairs
United States Senate
November 20, 2003

Mr. Chairman and Members of the Subcommittee:

Thank you for the opportunity to appear before you today to discuss the findings
and recommendations of the interim report of the joint U.S.-Canada Task Force on the
August 14, 2003 Northeast blackouts.

Watching and studying this blackout has been a sobering experience. The
reliability of the North American electric system is nermally so excelient that this year’s
notable service interruptions — from the August 14 blackout in the Northeast, blackouts in
London, Italy, Argentina, Norway, and elsewhere, and recently from Hurricane Isabel -
have forced us all to look afresh at all our old assumptions about the value of reliable
electric service and what it takes to keep the lights on.

Here’s what I have learned from the blackout investigation and this interim report,
and from thinking about those other blackouts this year:

The blackouts in the Northeast, Italy, London and elsewhere have a common
theme — something routine happens, like a tree contacting a powerline or a minor relay
setting done wrong, and the time to react and keep the system stable suddenly shrinks
beyond the capability of human control, when the machines take over. The gridis a
tremendously complex system, and the interconnectedness that allows us to benefit from
higher reliability and lower costs also causes the domino failures experienced in many
countries in recent months. We cannot ever prevent blackouts, but we can and must learn
to reduce their frequency, magnitude and impact.

The best way to manage blackouts is to prevent them, not to hope for heroic
rescues when we’re already in a jam. The secret to reliability lies in making sure that
every transmission owner, control area operator, and reliability coordinator takes care of
the basics — adequate tree trimming, adequate training for emergency as well as routine
operations, effective communications within and across organizations, and having
effective back-up facilities, procedures and tools. The investigation clearly shows that
had FirstEnergy trimmed its trees, used a solid state estimator program after the trip of
the Eastlake 5 unit and regularly throughout the afternoon of August 14, and trained its
operators better to recognize and deal with emergencies, the blackout would not have
happened.
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The blackout study shows that current reliability standards were violated by
FirstEnergy and the Midwest Independent System Operator. We need better compliance
and tough, clear standards. The FERC will be working closely with NERC and the
stakeholders to develop those standards and to implement the reliability provisions of the
energy bill if Congress approves it.

We do need some major investments in new transmission facilities and new grid
technologies, especially those that make it easier for us to manage the basics. But we
need to make those investments wisely, for lines and equipment that expand the
reliability parameters of the grid where it is needed — for instance, new sources of
reactive power for the Cleveland-Akron area — appear to be long-overdue. Further
analysis conducted by the blackout investigation teams will teach us much about how the
cascade spread and why it stopped where it did, and that will help us design a system that
over the longer term should perform more reliably and cascade more narrowly. The new
energy bill offers new options to site long-needed transmission lines and to pay for
reliability investments, and I am eager to put those measures in-place.

We also need to invest in hardware and software that let operators manage the grid
more effectively. Tools that improve system monitoring, evaluation, visibility,
visualization and information sharing about grid conditions over a wide region will allow
operators to manage the grid more reliably on a day-to-day basis as well as in
emergencies. Our colleagues at the Department of Energy have done some excellent
Wwork in this area over the past few years and we will be looking to these technologies and
others to raise the bar for grid management capabilities.

Transmission is regulated at the federal and state level. Clearly we need to
regulate it better, to assure the reliability that Americans deserve. As the present energy
bill recognizes, the days of voluntary reliability standards with no enforcement teeth must
end. Federal regulators must work closely with our state colleagues to make sure that
utility cost~cutting that allows 14 inch diameter trees to grow in transmission rights-of-
way, or inadequate operator training, or the widespread use of inadequate software
ineffectively used, must end. I pledge that my commission will work closely with our
colleagues in Ohio and other states to deliver better regulation for better reliability.

Some claim that electric competition and higher energy flows caused under-
investment in an over-worked grid and made this blackout inevitable. What they ignore
is that the operator’s primary charge is to work the system you’ve got, and that the
operator has the power to cut back any transaction, tighten the operational limits on any
line or power plant, and even cut customer load, if that’s what it takes to keep the system
safe and secure. Markets do not compromise reliability, but we must redouble our efforts
to assure that all necessary reliability measures are taken,
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Perhaps the saddest portion of the blackout report is Chapter 6, the comparison of
the August 14 outage to other major outages in North America. The common factors are
overwhelming:

» Conductor contact with trees due to inadequate vegetation management
Insufficient reactive power

Inability of system operators or coordinators to recognize and understand
events across the broad regional system

Failure to ensure that system operation was within safe limits

Lack of coordination on system protection

Failure to identify emergency conditions

Ineffective communication

Lack of “safety nets”, and

Inadequate training of operations personnel.

. & o & v o

The seven outages reviewed span from 1965 through 1999. Extensive analysis followed
each outage, and blue ribbon panels developed good recommendations after each. Some
of the recommendations that followed that outage have been implemented, but not many.
It is my hope that with the adoption of the new reliability provisions of the energy bill,
we can finally implement most of those recommendations and stop making the same
mistakes over and over. The cost of those mistakes is too high, and our nation and our
people deserve better.

The cost of major blackouts is immense, in human and financial costs. New
transmission facilities and tools — AC and DC lines, substations, capacitors, sensors, state
estimators, visualization programs, and others — are not cheap. Business practices that
improve transmission reliability — like thorough tree-trimming, operator training, and
development of procedures and plans for routine and emergency communications - are
not cheap either, and will cost more on customers’ bills. But if you ask the New Yorkers
who were stuck in the subway on August 14, or the Cleveland residents who had to boil
their water for days, or the folks around Maryland and Virginia who sat without power
for as long as a week after Hurricane Isabel, most will teil you that they’d rather pay a
little more for electricity if it will reduce the number, length and impacts of such outages.
The cost of reliability improvement is trivial in comparison to the costs and consequences
of poor reliability, and we need to be less penny-wise and pound-foolish when we do this
math.

Thank you. I will be pleased to answer any questions you may have.
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Testimony of James W. Glotfelty
Director, Office of Electric Transmission and Distribution
U.S. Department of Energy

Before the
U.S. Senate Committee on Governmental Affairs
Subcommittee on Oversight of Government Management, the Federal Workforce,
and the District of Columbia
Washington, D.C.
November 20, 2003

Mr. Chairman and Members of the Subcommittee:

Thank you for the opportunity to testify here today and outline the findings of the
U.S.- Canada Power System Outage Task Force investigating the blackout on
August 14, 2003.

Three months ago today, large sections of the United States and Canada were still
recovering from one of the largest power blackouts in our nation’s history. Since
the blackout, hundreds of technical experts have worked tirelessly to help the U.S-
Canada Task Force determine how and why it occurred.

Yesterday, the Task Force released an Interim Report that marks our progress to
date in the search for answers about what happened that day.

This Interim Report focuses on the events, actions, failures, and conditions that led
to the blackout and caused it to cascade over such a large region, as well as
questions relating to nuclear power operations during the blackout and to the
security of the grid control systems

It presents facts collected by the investigation team and does not offer speculative
or unconfirmed information or hypotheses.

Without going though a line-by-line review of how the system failed that day, I
would like to walk you through the three causes of this blackout.

Before I do this, I want to make clear that it is the control area operators who have
the primary responsibility to maintain system reliability, regardless of conditions.
They are required to have the tools to ensure the grid is reliable. There were three
groups of causes:
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Group 1 - FirstEnergy didn’t properly assess changing conditions on its system,
which degraded as the afternoon progressed. In particular:
» FE didn’t ensure the security of its transmission system because it didn’t use
an effective contingency analysis tool routinely.
* FE lost its system monitoring alarms and lacked procedures to identify that
failure. :
o After efforts to fix those alarms, FE didn’t check to see if the repairs had
worked.
* FE didn’t have effective backup monitoring tools to help operators
understand system conditions after their main monitoring and alarm tools
failed.

Group 2 - FE failed to adequately trim trees in its transmission rights-of-way.
e Overgrown trees under FE transmission lines caused the first three FE 345
kV line failures.
—e These lines tripped when contacting trees thattad grown past their
maximum allowable limits in their rights of way.
e Trees found in FE right-of-way areas are not a new problem
o The investigation found one tree over 42 tall; one 14 years old;
another 14 inches in diameter were found in FE rights-of-way.
o There also was extensive evidence of prior tree-line contacts.

Group 3 - Reliability Coordinators did not provide adequate diagnostic support to
assist FE in responding to problems.

e MISO’s state estimator failed because of a data error.

* MISO’s flowgate monitoring tool didn’t have real-time line information to
detect growing overloads. (The flowgate tool was still under development at
the time of the blackout.)

* MISO operators couldn’t easily link breaker status to line status to
understand changing conditions. (The EMS tool was still under development
at the time of the blackout.)

o PJM and MISO lacked joint procedures and wide grid visibility to
coordinate problems affecting their common boundaries.

According to NERC, these failures violate a number of reliability standards.
Specifically,

* FE violated at least four NERC reliability standards.

¢ MISO violated at least two standards.
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A critical reference point in this investigation is 3:05 p.m. At that time, the
investigations extensive modeling determined that the system was capable of being
operated reliably. That fact alone eliminates a number of possibilities as causes of
the blackout. They include:

High power flows to Canada,

System frequency variations,

Low voltages earlier in the day or prior days,

Low reactive power output from IPP’s, and

Existing outages of individual generators or transmission lines that had
occurred well in advance of the blackout.

Finally, the Task Force report finds that:

Procedures at the nuclear plants were followed and worked well on
August 14",
The nuclear plants all shut down safely when they detected a disturbance,

¢ And were restarted safely when the grid was restored.

In addition, no deliberate damage or tampering has been found in any
equipment in affected areas of the grid.

And no computer viruses or any sort of illicit cyber activities have been
identified as factors.

In closing, Phase One of our Task Force investigation, and the public’s response to
it, will give us a wealth of information that will be the basis for formulating
recommendations on ways to make our electric system stronger.

Phase Two of this investigation will include three public forums in Cleveland, New
York City and Toronto. These public forums will offer an opportunity to all of
those listed in this report, as well as other interested parties, to provide the Task
Force with comments and recommendations.

The Task Force will then issue a final report containing our recommendations for
improving the electric system and for any appropriate follow-up

Thank you Mr. Chairman. I will be happy to answer any questions you may have.
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Summary of the major events that occurred
on August 14, 2003

12:15 - Eastern Daylight Time (EDT) - inaccurate input data rendered
MISO’s state estimator (a system monitoring tool) ineffective.

13:31 EDT - FE’s Eastlake 5 generation unit tripped and shut down
automatically.

14:14 EDT - the alarm and logging system in FE’s control room failed and
was not restored until after the blackout.

15:05 EDT - 3 of FE’s 345-kV transmission lines began tripping out because
the lines were contacting overgrown trees within the lines’ right-of-way
areas.

15:46 EDT - FE, MISO and neighboring utilities had begun to realize that
the FE system was in jeopardy. The only way that the blackout might have
been averted would have been to drop at least 1,500 to 2,500 MW of load
around Cleveland and Akron -- and at this time the amount of load reduction
required was increasing rapidly. No such effort was made.

15:46 EDT - the loss of key FE 345-kV lines in northern Ohio caused its
underlying network of 138-kV lines to begin to fail, leading, in turn, to the
loss of FE’s Sammis-Star 345-kV line,

16:06 EDT - the Sammis-Star line tripped and triggered the cascade by
shutting down the 345-kV path into northern Ohio from eastern Ohio.
Although the area around Akron, Ohio was already blacked out due to
earlier events, most of northern Ohio remained interconnected and electricity
demand was high. The loss of the heavily overloaded Sammis-Star line
instantly created major and unsustainable burdens on lines in adjacent areas,
and the cascade spread rapidly as lines and generating units automatically
took themselves out of service to avoid physical damage.
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Hearing Before the United States Senate
Committee on Governmental Affairs
Subcommittee on Oversight of Government Management, the Federal Workforce,
and the District of Columbia
November 20, 2003
Prepared Testimony of
Michehl R. Gent

President and Chief Executive Officer
North American Electric Reliability Council

Good morning, Mr. Chairman and members of the Committee. My name is Michehl
Gent and I am President and Chief Executive Qfficer of the North American Electric Reliability
Council (NERC). Thank you for inviting me to provide NERC’s perspective on the interim
report of the U.S.-Canada Power System Outage Task Force on the causes of the blackout on
August 14, 2003.

NERC is a not-for-profit organization formed after the Northeast blackout in 1965 to
promote the reliability of the bulk electric systems that serve North America. NERC’s mission is
to ensure that the bulk electric system in North America is reliable, adequate, and secure. NERC
works with all segments of the electric industry as well as electricity consumers and regulators to
set and encourage compliance with rules for the planning and operation of reliable electric
systems. NERC comprises ten Regional Reliability Councils that account for virtually all the
electricity supplied in the United States, Canada, and a portion of Baja California Norte, Mexico.

NERC has been an integral part of the joint fact-finding investigation that led to the
interim report on the August 14 blackout that the U.S.-Canada Power System Outage Task Force
issued yesterday. NERC fully supports the findings and conclusions in the interim report. With

respect to what happened on August 14, the key findings and conclusions are detailed on page 23
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of the interim report, as follows: “inadequate situational awareness at First Energy Corporation,’
“First Energy failed to manage adequately tree growth in its transmission rights-of-way,” and
“failure of the interconnected grid’s reliability organization§ to provide effective diagnostic
support.”

Immediately after the onset of the blackout on August 14, 2003, NERC began assembling
a team of the best technical experts in North America to investigate exactly what happened and
why. Every human and data resource we have requested of the industry has been provided, and
experts covering every aspect of the problem have been volunteered from across the United
States and Canada. In the week following the blackout, NERC and representatives of DOE and
the Federal Energy Regulatory Commission (“FERC”) established a joint fact-finding
investigation. All members of the team, regardless of their affiliation, have worked side by side
to help correlate and understand the massive amounts of data that we have received. We have
had hundreds of volunteers from organizations all across North America involved in the
investigation so far.

To lead the NERC effort, we established a strong steering group of the industry’s best,
executive-level experts from systems not directly involved in the cascading grid failure. The
steering group scope and members are described in Attachment A.

On October 15, NERC sent a letter to the CEOs of all reliability coordinators and control
areas in North America directing them to verify within 60 days that their organizations are
measuring up to reliability requirements in six key areas: Voltage and reactive management,
reliability communications, failures of system monitoring and control functions, emergency

action plans, training for emergencies, and vegetation management. The intent of this action was

NERC Testimony

Subcommittee on Oversight of Government Management, the Federal Workforce, and the
District of Columbia

November 20, 2003 Page 2



202

to minimize the likelihood of another blackout in the near future while the investigation is
ongoing and a full set of recommendations is being developed. Responses are due on December
15. The full text of that letter is in Attachment B.

Chapter 6 of the interim report compares the August 14 blackout to other major
disturbances on the interconnected bulk electric system. That comparison reveals that some of
the causes of the August 14 blackout (inadequate vegetation management, failure to ensure
operation within secure limits, failure to identify emergency conditions and communicate that
status to neighboring systems, inadequate operator training, and inadequate regional-scale
visibility over the power system) were repeats from the earlier outages,-but it also revealed some
causes not seen before (inadequate interregional visibility over the power system, dysfunction of
a control area’s SCADA/EMS system, and a lack of adequate backup to that system). The
electricity industry has made great strides in responding to the recommendations from those
earlier investigations, in the form of better communication capabilities, operator certification
program, better tools for dealing with congestion on the grid, but clearly more needs to be done.
For one thing, we are now using the bulk electric system harder than we have in the past and in
ways for which it wasn’t designed. Actions and practices that sufficed when the system had
plenty of margin for error simply are inadequate when the system is being pushed more to its
limits as electricity markets are increasingly characterized by larger transactions over greater
distances. For another, the reliability responsibility for a given area that used to be concentrated
within a single, vertically integrated organization is, in many parts of the country, now divided

among several different entities.

NERC Testimony

Subcommittee on Oversight of Government Management, the Federal Workforce, and the
District of Columbia

November 20, 2003 Page 3
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One important step Congress can and should take to strengthen the reliability of the bulk
power system in general would be to pass legislation to make the reliability rules mandatory and
enforceable. For several years, NERC and a broad coalition of industry, government, and
customer groups have been supporting legislation that would authorize creation of an industry-
led self-regulatory organization, subject to oversight by FERC within the United States, to set
and enforce reliability rules for the bulk electric system. NERC has developed a world-class set
of planning and operating standards, though I expect we will find it necessary to improve those
standards, based on the events of August 14. However, as long as compliance with these
standards remains voluntary, we will fall short of providing the greatest possible assurance of
reliability that could be achieved through mandatory verification of compliance and the ability to
impose penalties and sanctions for non-compliance. On Tuesday, the House of Representatives
passed H.R. 6, a comprehensive energy bill that includes the needed reliability legislation. H.R.
6 is now before the Senate for action.

As for the August 14 outage, much remains to be done. As the entity responsible for
reliability standards for the bulk electric system, NERC must understand and communicate to its
members what happened on August 14 and why it happened. The interim report is a major step
in accomplishing that task. NERC must also determine whether any of its standards were
violated and whether its standards and procedures require modifications to take into account the
ways in which the bulk electric system is being used. Finally, NERC must assure that measures

necessary to avoid a recurrence of the August 14 outage are taken.

NERC Testimony

Subcommittee on Oversight of Government Management, the Federal Workforce, and the
District of Columbia

November 20, 2003 Page 4
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NERC will continue to work with the U.S.-Canada Task Force as the investigation
continues and recommendations are developed. We expect to learn many additional lessons
from this event that will enable us to improve the overall reliability of the grid.

Thank you.

NERC Testimony

Subcommittee on Oversight of Government Management, the Federal Workforce, and the
District of Columbia

November 20, 2003 Page 5
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Attachment A

NORTH AMERICAN ELECTRIC RELIABILITY COUNCIL

Princeton Forrestal Village, 116-390 Village Boulevard, Princeton, New Jerscy 08540-5731

August 14, 2003 Blackout Investigation
NERC Steering Group

SCOPE
August 27, 2003

Scope

The NERC Steering Group steers the formulation and implementation of the NERC blackout investigation plan,
reviews the milestone progress and results, and recommends improvements. The Steering Group provides a
perspective of industry experts in power system planning, design, and operation.

Members

The members of the NERC Steering Group are:

Paul F, Barber, Facilitator Yakout Mansour

Barber Energy Senior Vice President

System Operations & Asset Management
" British Columbia Transmission Corporation

W. Terry Boston

Executive Vice President
Transmission/Power Supply Group
Tennessee Valley Authority

Mark Fidrych :
Power Operations Specialist
Western Area Power Administration

Sam R. Jones
Chief Operating Officer
Electric Reliability Council of Texas

Phone 609-452-8060 - Fax 608-452-9550 - URL www.nerc.com

William (Bill) K. Newman

Senior Vice President

Transmission Planning and Operations
Southern Company Services, Inc.

Terry M. Winter
President and Chief Executive Officer
California ISO

M. Dale McMaster

Executive Vice President-Operations and
Reliability

Alberta Electric System Operator

GWC August 27, 2003
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Biographies
Paul F. Barber, Ph.D.
Barber Energy
Dr. Barber provides transmission and engineering services to the electric power industry in areas of governance,
strategic planning, electric grid g and power system reliability. He previously served as the Chair of the

NERC Market Interface Committee and as the Vice Chair (Transmission Customers) of the Northeast Power
Coordinating Council (NPCC). Dr. Barber joined Boston-based Citizens Power & Light, providing transmission and
engineering technical expertise and support to all business lines of Citizens Power & Light and its successors. Dr.
Barber served on the NERC Board of Trustees as well as the Boards of the Mid-Atlantic Area Council, Western
Systems Coordinating Council (WSCC), and the three Regional Transmission Associations in the Western
Interconnection. Prior to 1994, Dr. Barber served a 28-year career as an officer in the U.S. Army Corps of Engineers
rising to the rank of Colonel. Dr, Barber received his BS degree from the U.S. Military Academy and MS degrees in
electrical engincering and civil engineering from the University of Hlinois. He completed a Ph.D. degree in electric
power engineering from R 1aer Polytechnic Institute in 1988, He has been registered in the State of Illincis as a
professional engineer since 1974

W. Terry Boston

Executive Vice Presid Tr ission/Power Supply Group

Tennessee Valley Authority

Terry Boston is Executive Vice President of the Tennessee Valley Authority’s Transmission/Power Supply Group.
Mr. Boston is the senior officer responsible for the planning, building, operation, and maintenance of TVA's
transmission and power supply network. He joined TVA as a power supply engineer in 1972, and was named head
of the Power Supply Group in 1980. Over the next 16 years, he directed three TVA divisions in succession:
Transmission, Regional Operations, and Electric System Reliability. Mr. Boston has served for six years on the
NERC Engineering Committee and Transmission Task Force, and is on the NERC Stakeholders Committee. He is
vice president of CIGRE, the International Council on Large Electric Systems, and vice president of CERTS (the
Consortium for Electric Reliability Technology Solutions). Boston holds a B.S. in engineering from Tennessee
Technological University and an M.S, in engineering administration from the University of Tennessee.

Mark Fidrych

Power Operations Specialist

Western Area Power Administration

Mark E. Fidrych has served as the Manager of Western Area Power Administration’s Rocky Mountain Desert
Southwest Reliability Center. Mr. Fidrych began his career with WAPA in 1979, working in maintenance and
marketing, with the majority of his carcer having been in power system operations. He directed activities in the
computer systems and power scheduling divisions before becoming the Operations Manager in 1990. A 1972
graduate of the University of Rhode Island, Mr. Fidrych received a bachelor's degree in electrical engineering. In
1980, he received a master's degree in public administration from the University of Colorado. Mr. Fidrych is the
present Chair of the NERC Operating Commnittee. He has also served as the Chair of the NERC Security Coordinator
and the Operating Reliability Subcommittees.

Sam R. Jones

Chief Operating Officer

Electric Reliability Council of Texas

Sam R. Jones became the first Director of the Electric Reliability Council of Texas (ERCOT) on December 1, 1996.
In March 2000, he was appointed as the Executive Vice President and Chief Operating Officer of ERCOT. Prior to
joining ERCOT, Mr. Jones was employed by the City of Austin, Texas, Electric Utility for over 35 years. With the
City of Austin, he held engineering and management positions in the areas of distribution, transmission, substation,
generation and system operations. He was responsible for the development of Austin’s first energy control center.
He retired from the City of Austin as Director of Generation and Energy Control. He has been active in inter-utility
reliability work for over 19 years. He is a two-time past chair of the ERCOT Operating Subcommittee, and a current
Vice-Chair of the NERC Operating Committee, and a past chair (or member) of numerous NERC and ERCOT
subcommittees and task forces. Mr. Jones has a degree in Electrical Engineering from the University of Texas at
Austin and is a Registered Professional Engineer in Texas.



207

Yakout Mansour

Senior Vice President, System Operations & Asset Management

British Columbia Transmission Corperation

Yakout Mansour is Senior Vice President of System Operations & Asset Management of the British Columbia
Transmission Corporation. Previously, he served as the Vice President of the Grid Operations and Inter-Utility
Affairs division of BC Hydro, responsible for BC Hydro’s transmission, distribution and generation dispatch
operations as well as the development of policies and practices related to inter-utility transmission access. Mr.
Mansour currently serves as BC Hydro’s principal representative and board member on the RTO West filing utilities
structure and has been the Canadian representative in the RTO consultation process. Mr. Mansour is a registered
Professional Engineer in the Provinces of British Columbia and Alberta with over 30 years experience in power
system planning, system and market operation, design and research. He is a Fellow of IEEE, has authored and co-
authored over 100 papers and special publications of IEEE and other international professional institutions, has
provided training and consulting services around the world, and holds U.S. and Canadian patents.

Dale McMaster, P.Eng.

Executive Vice-President, Operations and Reliability

Alberta Electric System Operator (AESO)

Dale McMaster is Executive Vice-President, Operations and Reliability for the Alberta Electric System Operator
(AESO). The AESO integrates the functions of the Power Pool of Alberta, the Transmission Administrator of
Alberta, and provincial load settlement. Mr. McMaster’s knowledge of system planning and his overall industry
experience integrates the AESO’s operational and planning areas. As President and System Controller, Mr.
McMaster played a key role during the integration of the former Power Pool and the Transmission Administration.
Mr. McMaster joined the former Power Pool of Alberta in 1996 as Chief Operations Officer, with responsibility for
the system control function, the ongoing development of the Alberta electric energy market, and strategic planning.
He is an electrical engineer with more than 25 years of experience in power systems in Canada and abroad. Mr.
McMaster received his degree in electrical engineering from the University of Saskatchewan and held a variety of
senior management positions at SaskPower, SNC-Lavalin, and Acres International. He is a member of the
Association of Professional Engineers, and the Canadian Electricity Association.

William K. Newman

Senior Vice Presid Tr ission Planning & Operations

Southern Company

William K. Newman began his career with Georgia Power Company in 1966 and progressed through positions of
increasing responsibility at Georgia Power for 18 years. In-1984, he assumed the position of General Manager,
Power Operations, at Mississippi Power Company, was promoted to Director of Power Delivery in 1988 and named
Vice President, Power Generation and Delivery, in 1989, His responsibilities at Mississippi Power Company
included the areas of fuels, environmental, generating plants, transmission, and system operations. He transferred to
Southern Company Services in 1992 as Vice President, Operating and Planning Services and was named Senior Vice
President, Tr ission Planning and Operations in 1995. He is responsible for planning and operation of the
Southern electric system’s network transmission grid in order to provide economic, reliable service to all users. Mr.
Newman has served in numerous academic and professional organizations and is currently Chairman, Southeastern
Electric Reliability Council. He is a Registered Professional Engineer in the states of Georgia and Mississippi.

Terry M. Winter,

President and Chief Ex. ive Officer

California ISO

Terry M. Winter is President and Chief Executive Officer of the California Independent System Operator (IS0), a
position he has held since March 1, 1999. Mr. Winter was formerly Chief Operating Officer of the California ISO,
having accepted the position in August 1997. He assisted in developing operations from the ground up and oversaw
the integration of the transmission systems of Southern California Edison, Pacific Gas & Electric, and San Diego Gas
& Electric when the California ISO assumed control of the state’s open market transmission grid on March 31, 1998.
Mr. Winter was formerly the Division Manager of San Diego Gas & Electric’s power operations. His 21-year career
with SDG&E focused on power operations, transmission engineering and project management. Prior to his tenare
with SDG&E he worked on electrical transmission and distribution engineering for Arizona’s Salt River Project for
10 years. Mr. Winter holds professional engineering licenses in both California and Arizona. Mr. Winter graduated
from the University of Idaho with a Bachelor of Science degree in Electrical Engineering.




208

. Attachment B
7y
[1:3 m“ y MICHEHL R. GENT
| President and CEO
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NorTH AMERICAN ELECTRIC RELIABILITY COUNCIL

Princeton Forrestal Village, 116-390 Village Boulevard, Princeton, New Jersey 08540-5731

October 15, 2003

Name
Address

Dear Name:
Near-Term Actions to Assure Reliable Operations

On October 10, 2003, the NERC Board of Trustees, with the endorsement of its Stakeholders
Committee, directed that the following letter be sent to the CEOs of all NERC control areas and
reliability coordinators.

NERC is assisting the U.S.-Canada Joint Task Force’s investigation of the August 14, 2003,
blackout that affected parts of the Midwest and Northeast United States, and Ontario, Canada.
Although considerable progress has been made in the investigation to determine what happened,
an understanding of the causes of the outage is still being developed through analysis by teams of
experts.

The reliability of the North American bulk electric systems, including the avoidance of future
cascading outages, is of paramount importance to NERC and its stakeholders. Pending the
outcome of the final report on the outage, NERC emphasizes to all entities responsible for the
reliable operation of bulk electric systems the importance of assuring those systems are operated
within their design criteria and within conditions known to be reliable through analytic study. If
the power system enters an unanalyzed state, system operators must have the authority and the
capability to take emergency actions to return the power system to a safe condition.

NERC requests that each entity in North America that operates a control area and each NERC
reliability coordinator review the following list of reliability practices to ensure their
organizations are within NERC and regional reliability council standards and established good
utility practices. NERC further requests that within 60 days, each entity report in writing to their
respective regional reliability council, with a copy to NERC, that such a review has been
completed and the status of any necessary corrective actions. This brief list of near-term actions
is not in any way intended to diminish the need to comply with all NERC and regional reliability
council standards and good utility practices.

1. Voltage and Reactive Management: Ensure sufficient voltage support for reliable
operations.

Phone 609-452-8060 m Fax 609-452-9550 = URL www.nerc.com
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Establish a daily voltage/reactive management plan, assuring an adequate static and
dynamic reactive supply under a credible range of system dispatch patterns.

During anticipated heavy load days, or conditions of system stress such as caused by
heavy wide-area transfers, ensure all possible VAR supplies are verified and available,
and VAR supplies are applied early in the day ahead of load pickup.

Reserve sufficient dynamic reactive supply (e.g. online generation and other dynamic
VAR resources) to meet regional operating criteria and system needs.

In accordance with NERC and regional practices maintain voltage schedules of all bulk
electric transmission facilities above 95% of nominal values and in conformance with
regional criteria.

Report any low voltage limit violations at critical high voltage transmission facilities to
the reliability coordinator.

Ensure all interconnected generators that have, or are required to have, automatic voltage
regulation (AVR) are operating under AVR.

Coordinate potential differences of voltage criteria and schedules between systems and  _
ensure these differences are factored into daily operations.

Reliability Communications: Review, and as necessary strengthen, communication
protocols between control area operators, reliability coordinators, and ISOs.

Share the status of key facilities with other appropriate control area operators, reliability
coordinators, and ISOs.

Control area operators, reliability coordinators, and ISOs should conduct periodic
conference calls to discuss expected system conditions and notify all neighboring systems
of any unusual conditions. Conduct additional calls as needed for system critical days.

Failures of System Monitoring and Control Functions: Review and as
necessary, establish a formal means to immediately notify control room personnel when
SCADA or EMS functions, that are critical to reliability, have failed and when they are
restored.

Establish an automated method to alert power system operators and technical support
personne! when power system status indications are not current, or that alarms are not
being received or annunciated.

Determine what backup capabilities can be utilized when primary alarm systems are
unavailable. If a backup to failed alarms is not immediately available, then monitoring
and control should be transferred in accordance with approved backup plans.

Identify and implement procedures to move to ‘conservative system operations” when
operators are unsure about next contingency outcomes (i.e., unstudied conditions, loss of
SCADA or EMS visibility, unexplained or unknown power system conditions).

Ensure all critical computer and communication systems have a backup power supply,
and the backup supply is periodically tested.

Ensure that system operators have a clear understanding of the impact to their energy
management system control functions whenever their transaction tagging and scheduling
systems fail. Identify and implement appropriate contingency procedures for loss of real-
time ACE and AGC control.
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4.

Emergency Action Plans: Ensure that emergency action plans and procedures are in
place to safeguard the system under emergency conditions by defining actions operators
may take to arrest disturbances and prevent cascading.

Actions might include but should not be limited to acting immediately to reduce
transmission loading, ordering redispatch, requiring maximum reactive output from
interconnected resources, and shedding load without first implementing normal operating
procedures.

Ensure operators know, not only that they have the authority to shed load under
emergencies, but that, in addition, they are expected to exercise that authority to prevent
cascading. .

Training for Emergencies: Ensure that all operating staff are trained and certified, if
required, and practice emergency drills that include criteria for declaring an emergency,
prioritized action plans, staffing and responsibilities, and communications.

Vegetation Management: Ensure high voltage transmission line rights of way are free
of vegetation and other obstructions that could contact an energized conductor within the

normal and emergency ratings of each line.

Sincerely,



211

U.S.-Canada Power System Outage Task Force

Interim Report:

Causes of the
August 14th Blackout
in the
United States and Canada

November 2003



212

Acknowledgments

The U.S.-Canada Power System Outage Task
Force would like to acknowledge all the research-
ers, analysts, modelers, investigators, planners,
designers, and others for their time and effort
spent on completing this Interim Report. The
result is an international coordinated report pro-
viding factual reasons as to why the power outage
occurred. This Interim Report was prepared for
the U.S. Secretary of Energy and the Minister of

" Natural Resources Canada (NRCAN) under the
direction of Jimmy Glotfelty (USDOE) and Dr.
Nawal Kamel and the three working groups: elec-
tric system, nuclear, and security.

Members of the three working groups and investi-
gative teams spent an incalculable number of
hours researching in various locations to better

understand the intricacies of the August 14, 2603,
power outage. It was a huge endeavor to achieve,
and they did an excellent job providing the facts
though a variety of data requests; analysis of oper-
ations, generator and transmission modeling;
sequence of events, and root cause analysis. Along
with countless interviews and a variety of side
investigations, the planning and preparation,
coordinated internationally, all proved to be a
confidently coordinated effost.

Thank you for spending countless hours on in-
depth research and participating in a report that
will help the North American public and the
world better understand why and what caused the
August 14, 2003, blackout. Your efforts are greatly
appreciated! Thank you.

i 4 U.5.-Canada Power System Outage Task Force ¢ Causes of the August 14th Blackout <



213

Contents

Page
b I 1 T T 1
2. Overview of the North American Electric Power System and Its Reliability Organizations. . ...... 3
The North American Power Grid Is One Large, Interconnected Machine ..............cco.o0uu.. 3
Planning and Reliable Operation of the Power Grid Are Technically Demanding. ............... 4
Reliability Organizations Oversee Grid Reliability in North America . . .....ooovnieiiiinunan., 7
Key Parties in the Pre-Cascade Phase of the August 14 Blackout .. ...........ooi i 10
3. Status of the Northeastern Power Grid Before the Blackout SequenceBegan ..........cooovvuee. 15
SUIIIIIATY . o v v v v et eiieenaaos oo assssasaaasn st onssnanssuussssscosessusenennannanes 15
Electric Demands on AUugUSt 14 .. ..ot vu ittt i e e e, 15
Power Flow Patlerns . ... ouu i i i i e 16
Systern FroqUenCY . . vttt et i e e 16
Generation Facilities Unavailableon August 14. . ... ..o i i ittt e i 17
B 0L T 18
Unanticipated Outages of Transmission and Generationon August14.. . ...covvineiiiiaan.n 19
Meodel-Based Analysis of the State of the Regional Power System at 15:05 EDT,
Before the Loss of FE's Harding-Chamberlin 345-kKVLine ........c.oiiiiiiiiniiirevinnneannn 20
{003 1Tt 1 T3 Pt 20
4. Howand Why the Blackout Began .. ... vvrvriinnrenrinnroiirinnieineinnrsnrancsonocanss 21
3 11 1 P 21
Chapter Organization . . ... o ittt i i i i i e, 21
Phase 1: A Normal Afternoon Degrades: 12:15EDT t014:14EDT . ... oviiiiininnvnnnneenerns 22
Phase 2: FE's Computer Failures: 14:14 EDT10 15:58EDT . . ... o iiiiiiiiiinernnernnnns 28

Phase 3: Three FE 345-kV Transmission Line Failures and Many Phone Calls:
15:05 EDTt015:57EDT................... e e

5. The Cascade Stage of the Blackout
Phase 5: 345-kV Transmission System Cascade in Northern Ohio and South-Central Michigan . ... 51

Phase6: TheFullCascade ... ..o .ot i i s it i et ca e ciavnarens 54
Phase 7: Several Electrical Islands Formed in Northeast U.S. and Canada:
16:10:46 EDTt016:12EDT ............. et e e e e e 58—
Why the Blackout Stopped Where It Did. . ... .. it it i 61
Voltage Collapse . .. ... oe et i it 63
WhytheGenerators Tripped Off . . . ... .o oo i i e 63
6. The August 14 Blackout Compared With Previous Major North American Outages.............. 67
Incidence and Characteristics of Power System Outages .. .. ..o cvviiniitiirievnnnenenennas 67
Outage Descriptions and Major Causal Factors. . .. ..o it ii i cii i eenes 68
Common or Similar Factors AmongMajor Outages . .. ..o vt tiinrnneerennnrenernneernns 71
Comparisons With the August 14Blackout ...... ... 74
7, Performance of Nuclear Power Plants Affected by theBlackout. ... ... ... ...l 75
SUTIIDATY .+« ¢« v s e e et v nessasessas s o as s ae o reasnsoseensonnssescennannn N4}
Findings of the U.S. Nuclear Working Group . . ...« o v ii it iiiiee s 76
Findings of the Canadian Nuclear Working Group. . . ... o iiiviiiiiiiiiiiiiiiiniiianans 84
8. Physical and Cyber Security AspectsoftheBlackout ......... ... ciiiiiii i innts 93
SUIMITIATY L 44 v v et e vttt e a e e e e e ta s ae s e e et ea e taananaseesnnnonsoinnssoninenoos 93
Security Working Group:Mandateand 8Cope .. ... .ottt i i e 93
Cyber Security inthe Electricity Sector ... ... .. i it 94
Information Collectionand Analysis . ... ot i i i i e 94
Cyber THmeline . . oo vt e i e i i s e 98
Findings toDate. o o vttt it e i e 99

< U.S.-Canada Power System Outage Task Force < Causes of the August 14th Blackout < i



214

Appendixes . Page
A.Description of Outage Investigation and Plan for Development of Recommendations. . ......... 101
B. List of Electricity ACTONYmS. . .o oo vviiine s eeeennnn, PSP 107
C. Electricity GIOSSATY . .. oo i ie ittt ittt e i ittt ia e 109
D. Transmittal Letters from the Three Working Groups. . . ... ..o viin i iiiiiiiinin i nan, 117

Tables
3.1. Generators Not Available on August 14. . ..o vveiin ittt ie it oo nena, 17
6.1. Changing Conditions That Affect System Reliability .............. ... ..o ool 68
7.1. U.S. Nuclear Plant THp TIMES . . .. oo vviiiiiii i iiiiiienliveennnnnns e 80
7.2. Summary of Shutdown Events for Canadian NuclearPowerPlants. .. .........c.ooviinu.n 92

Figures
2.1. Basic Structure of the Electric System . . . ..ot iv it e et e .. 3
2.2, NERC Interconnections . . .. oovuv vt viinianiitneivenninnnereeeerionnsenan
2.3. PJM Load Curve, August 18-24, 2003
2.4, Normal and Abnormal Frequency Ranges. . .. ... vuvniiiniiiinirrentierereevecnnnnnnnnns 5
2.5. NERC REGIONS - .ttt vtt et iiiintiiesnenanantseeeanaunreereeroneessrnnnanenoeinnnn 8
2.6. NERC Regions and CORLrOLATEAS . .. .. evetvenseunennsenaencrarananseesnecerensrnscnss 9
2.7. NERC Reliability Coordinators ... ....uuurereeririnnueeetneriannostoneencecaeaonans 10
2.8. Reliability Coordinators and Control Areas in Ohio and Surrounding States. . . ......... . ... 10
3.1. August 2003 Temperatures in the U.S. Northeast and Eastern Canada. . . ............. S 16
3.2. Generation, Demand, and Interregional Power Flows on August 14 at 15.05EDT .............. 16
3.3. Northeast Central Area Scheduled Imports and Exports: Summer 2003

Compared to Augist 14,2003 .. ... vut ittt i it e e 17
3.4. Frequencyon Augnst 14,2003, upto15:31EDT. .. ... ... oo o i s 17
3.5. MW and MVAr Output from Eastlake Unit 5 on August N 20
4.1, Timeline: Start of the Blackout in Ohio
4.2. TImeHne Phase 1 .. ..ttt ittt iascnet e eeienaaessarresnesnnnnnn
4.3, FBastlake UBit B . ..ot it i e e i e et e
4.4. TimelinePhase2 ...........oovvuvinnn, !
4.5, RirstEnergy 345-kVLineFlows .............oo i e et me e
4.6. Voltages on FirstEnergy’s 345-kV Lines: Impacts of Line Tnps ........... T e 34
4.7. Timeline Phase 3 .. ..o vttt ittt e e e e 34
4.8, Harding-Chamberlin345-kVLine............coovivniinn., e e e 36
4.9, Hanna-Juniper345-KVLINe . . ..o vttt diiveie it e it iias e iieiin e raaannans 37

4.10. Cause of the Hanna-Juniper LINeLOosS . . . .o vt vttt it niiiiniiiaenteeenneeeraneeeneanns 37

4.11. Star-South Canton 345-kVLine. . ..o v it i ittt e r e ineeannaneaer e 39

4,12. Cumulative Effects of Sequential Outages on Remaining 345-kVLines.............00veo.n. 40

4.13. TimeHne PRASe 4 . . ...t urt ittt ettt et s it et et 43

4.14, Voltages on FirstEnergy’s 138-kV Lines: Impactsof Line Trps. . . .. oo ovviiiiininianaonenns 43

4.15. Simulated Effect of Prior Outageson 138-kV LineLoadings . . .. .. ... viiiininvnnennns 45
5.1, Area Affected by the Blackout . . . i oot in i i et e e 51
5.2. Sammis-Star 345-KV Line Trip, 16:05:57EDT. . . .. v vttt it i iia i iaaian s 51
5.3, Sammis-S1ar 345-KV LINE THIPS. .+ ot e s v e e s e et it ieanenies v eneencaeneenenas 52
5.4. Ohio 345-kV Lines Trip, 16:08:5591t016:00:07EDT .. .. ... . i i it i 53
5.5. New York-Ontario Line Flows atNiagara ................ O 53
5.6. Michigan and Ohio Power Plants Trip. .« oo ovu it ii i e cave et SR 54
5.7. Transmission and Generation Trips in Michigan, 16:10:3610 16:10:37EDT .. .........c0vunn 54
5.8. Michigan Lines Trip and Ohio Separates from Pennsylvania, 16:10:36 10 16:10:38.6 EDT ....... 55
5.9. Active and Reactive Power and Voltage from OntariointoDetroit . . ............c.ooviunn 55

iv < U.8.-Canada Power System Outage Task Force < Causes of the August 14th Blackout <



215

Figures (Continued) Page
5.10. Western Pennsylvania Separates from New York, 16:10:39 EDT to 16:10:44EDT . ............. 56
5.11. More Transmission Line and Power PlantLosses . . .......ovvuusn e e e 56
5.12. Northeast Disconnects from Eastern Interconnection. . . ... ..o vvie it e nnn 57
5.13. New York and New England Separate, Multiple IslandsForm . . .........oooiviiinaan.. 58
5.14. Electric Islands Reflectedin FrequencyPlot .. ... ... it cie s 60
5.15, Area Affected by the Blackout . . ... .ottt i e e 60
5,16, CasCAdE SQUETICE . .. vt vv vttt ineeaan s eaar e ian ettt e 62
5.17. Events at One Large Generator DuringtheCascade. . . ....... ..o it i, 64
5.18. Power Plants Tripped Duringthe Cascade. . .. .. ...ovvu ittt iiiii e 65

6.1. North American Power System Outages, 1984-1997.. ... ... .vitiiiiiiiiirannsarananss 67

<% U.8.-Canada Power System Outage Task Force < Causes of the August 14th Blackout < v



216

1. Introduction

On August 14, 2003, large portions of the Midwest
and Northeast United States and Ontario, Canada,
experienced an electric power blackout. The out-
age affected an area with an estimated 50 million
people and 61,800 megawatts (MW) of electric
joad in the states of Ohio, Michigan, Pennsylva-
nia, New York, Vermont, Massachusetts, Connect-
icut, and New Jersey and the Canadian province of
Ontario. The blackout began 2 few minutes after
4:00 pm Eastern Daylight Time (16:00 EDT), and
power was not restored for 2 days in some parts of
the United States. Parts of Ontario suffered rolling
blackouts for more than a week before full power
was restored.

On August 15, President George W. Bush and
Prime Minister Jean Chrétien directed that a joint
U.S.-Canada Power System Outage Task Force be
established to investigate the causes of the black-
out and how to reduce the possibility of future
outages. They named U.S. Secretary of Energy

Spencer Abraham and Herb Dhaliwal, Minister of .

Natural Resources, Canada, to chair the joint Task
Force. Three other U.S. representatives and three
other Canadian representatives were named to the
Task Force. The U.S. members are Tom Ridge,
Secretary of Homeland Security; Pat Wood, Chair-
man of the Federal Energy Regulatory Commis-
sion; and Nils Diaz, Chairman of the Nuclear
Regulatory Commission. The Canadian members
are Deputy Prime Minister John Manley, Deputy
Prime Minister; Kenneth Vollman, Chairman of
the National Energy Board; and Linda J. Keen,
President and CEO of the Canadian Nuclear Safety
Commission.

The Task Force divided its work into two phases:

¢ Phase I: Investigate the outage to determine its
causes and why it was not contained.

# Phase II: Develop recommendations to reduce
the possibility of future outages and minimize
the scope of any that occur.

The Task Force created three Working Groups to
assist in the Phase I investigation of the blackout—
an Electric System Working Group (ESWG), a
Nuclear Working Group (NWG), and a Security
Working Group {SWG). They were tasked with
overseeing and reviewing investigations of the
conditions and events in their respective areas and
determining whether they may have caused or
affected the blackout.. The Working Groups are
made up of State and provincial representatives,
Federal employees, and contractors working for
the U.S. and Canadian government agencies repre-
sented on the Task Force.

This document provides an Interim Report, for-
warded by the Working Groups, on the findings of
the Phase I investigation. It presents the facts that
the bi-national investigation has found regarding
the causes of the blackout on August 14, 2003. The
Working Groups and their analytic teams are con-
fident of the accuracy of these facts and the analy-
sis built upon them. This report does not offer

-+ speculations or assumptions not supported by

evidence and analysis. Further, it does not attempt
to draw broad conclusions or suggest policy rec-
ommendations; that task is to be undertaken in
Phase Il and is beyord the scope of the Phase 1
investigation.

This report will now be subject to public review
and comment. The Working Groups will consider
public commentary on the Interim Report and will
oversee and review any additional analyses and
investigation that may be required. This report
will be finalized and made a part of the Task Force
Final Report, which will also contain recommen-
dations on how to minimize the likelihood and
scope of future blackouts.

The Task Force will hold three public forums, or
consultations, in which the public will have the
opportunity to comment on this Interim Report
and to present recommendations for consider-
ation by the Working Groups and the Task Force.

< U.S.-Canada Power System Outage Task Force ¢ Causes of the August 14th Blackout < 1
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The public may also submit comments and recom-
mendations to the Task Force electronically or by
mail. Electronic submissions may be sent to:

poweroutage@nrcan.ge.ca
and
blackout.report@hq.doe.gov.

i’aper submissions may be sent by mail to:

Dr. Nawal Kamel
Special Adviser to the Deputy Minister
Natural Resources Canada
21st Floor
580 Booth Street
Ottawa, ON K1A 0E4
and .
Mr, James W. Glotfelty
Director, Office of Electric Transmission
and Distribution :
11.S. Department of Energy
1000 Independence Avenue, S.W.
‘Washington, DC 20585

This Interim Report is divided into eight chapters,
including this introductory chapter:

+ Chapter 2 provides an overview of the institu-
tional framework for maintaining and ensuring
the reliability of the bulk power system in North
America, with particular attention to the roles
and responsibilities of several types of reliabil-
ity-related organizations.

4 Chapter 3 discusses conditions on the regional
power system before August 14 and on August
14 before the events directly related to the
blackout began.

# Chapter 4 addresses the causes of the blackout,
with particular attention to the evolution of
conditions on the afternoon of August 14, start-
ing from normal operating conditions, then
going into a period of abnormal but still poten-
tially manageable conditions, and finally into
an uncontrollable cascading blackout.

¢ Chapter 5 provides details on the cascade phase

of the blackout.

+ Chapter 6 compares the August 14, 2003, black-
out with previous major North American power
outages.

¢ Chapter 7 examines the performance of the
nuclear power plants affected by the August 14
outage.

+ Chapter 8 addresses issues related to physical
and cyber security associated with the outage.

This report also includes four appendixes: a de-
scription of the investigative process that pro-
vided the basis for this report, a list of electricity
acronyms, a glossary of electricity terms, and three
transmittal letters pertinent to this report from the

- three Working Groups.
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2. Overview of the North American Electric Power
System and Its Reliability Organizations

“The North American Power Grid
Is One Large, Interconnected
Machine

The North American electricity system is one of
the great engineering achievements of the past 100
years. This electricity infrastructure represents
more than $1 trillion in asset value, more than
200,000 miles {320,000 kilometers) of transmis-
sion lines operating at 230,000 volts and greater,
950,000 megawalts of generating capability, and
nearly 3,500 utility organizations serving well
over 100 million customers and 283 million
people. i

Modemn society has come to depend on reliable
electricity as an essential resource for national
security; health and welfare; communications;
finapce; transportation; food and water supply;
heating, cooling, and lighting; computers and
electronics; commercial enterprise; and even
entertainment and leisure—in short, nearly all
aspects of modemn life. Customers have grown to
expect that electricity will almost always be avail-
able when needed at the flick of a switch. Most
customers have also experienced local outages
caused by a car hitting a power pole, a construc-
tion crew accidentally damaging a cable, or a

Figure 2.1. Basic Structure of the Electric System

lightning storm. What is not expected is the occur-
rence of a massive outage on a calm, warm day.
Widespread electrical outages, such as the one
that occurred on August 14, 2003, are rare, but
they can happen if multiple reliability safeguards
break down.

Providing reliable electricity is an enormously
complex technical challenge, even on the most
routine of days. It involves real-time assessment,
control and coordination of electricity production
at thousands of generators, moving electricity
across an interconnected network of transmission
lines, and ultimately delivering the electricity to
millions of customers by means of a distribution
network.

As shown in Figure 2.1, electricity is produced at
lower voltages (10,000 to 25,000 volts) at genera-
tors from various fuel sources, such as nuclear,

. coal, oil, natural gas, hydro power, geothermal,

|

photovoltaic, etc. Some generators are owned by
the same electric utilities that serve the end-use
customer; some are owned by independent power
producers (IPPs); and others are owned by cus-
tomers themselves—particularly large industrial
customers, '

Electricity from generators is “stepped up” to
higher voltages for transportation in bulk over
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transmission lines. Operating the transmission
lines at high voltage (i.e., 230,000 to 765,000 volts)
reduces the losses of electricity from conductor
heating and allows power to be shipped economi-
cally over long distances. Transmission lines are
interconnected. at switching stations and substa-
tions to form a network of lines and stations called
the power “grid.” Electricity flows through the
interconpected network of transmission lines
from the generators to the loads in accordance
with the laws of physics—along “paths of least
resistance,” in much the same way that water
flows through a network of canals. When the
power arrives near a load center, it is “stepped
down” to lower voltages for distribution to cus-
tomers. The bulk power system is predominantly
an alternating current (AC) system, as opposed to
a direct current {DC) system, because of the ease
and low cost with which voltages in AC systems
can be converted from one level to another. Some
larger industrial and commercial customers take
service at intermediate voltage levels (12,000 to
115,000 volts), but most residential customers
take their electrical service at 120 and 240 volts.

While the power system in North America is com-
monly referred to as “the grid,” there are actually
three distinct power grids or “interconnections”
(Figure 2.2). The Eastern Interconnection includes
the eastern two-thirds of the continental United
States and Canada from Saskatchewan east to the
Maritime Provinces. The Western Interconnection
includes the western third of the continental
United States {excluding Alaska), the Canadian
Provinces of Alberta and British Columbia, and a

portion of Baja California Norte, Mexico. The third

interconnection comprises most of the state of

Figure 2.2. NERC Interconnections
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Texas. The three interconpections are electrically
independent from each other except for a few
small direct current {DC) ties that link them.
Within each interconnection, electricity is pro-
duced the instant it is used, and flows over virtu-
ally all transmission lines from generators to
loads.

The northeastern portion of the Eastern Intercon-
nection (about 10 percent of the interconnection’s
total load) was affected by the August 14 blackout.
The other two interconnections were not
affected.

Planning and Reliable Operation
of the Power Grid Are Technically
Demanding

Reliable operation of the power grid is complex
and demanding for two fundamental reasons:

4 First, electricity flows at the speed of light
(186,000 miles per second or 297,600 kilome-
ters per second) and is not economically
storable in large quantities. Therefore electric-
ity must be produced the instant it is used.

# Second, the flow of alternating current (AC}
electricity cannot be controlled like a liquid or
gas by opening or closing a valve in a pipe, or
switched like calls over a long-distance tele-
phone network. Electricity flows freely along all
available paths from the generators to the loads
in accordance with the laws of physics—divid-
ing among all connected flow paths in the net-
work, in inverse proportion to the-impedance
(resistance plus reactance) on each path.

Maintaining reliability is a complex enterprise
that requires trained and skilled operators, sophis-
ticated computers and communications, and care-
ful planning and design. The North American
Electric Reliability Council (NERC) and its ten
Regional Reliability Councils have developed sys-
tem operating and planning standards for ensur-
ing the reliability of a transmission grid that are
based on seven key concepts:

# Balance power
continuously.

generation and demand

+ Balance reactive power supply and demand to
maintain scheduled voltages.

+ Monitor flows over transmission lines and other
facilities to ensure that thermal (heating) limits
are not exceeded.
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¢ Keep the system in a stable condition.

+ Operate the system so that it remains in a reli-
able condition even if a contingency occurs,
such as the loss of a key generator or transmis-
sion facility (the “N-1 criterion”).

# Plan, design, and maintain the-system to oper-
ate reliably.

¢ Prepare for emergencies.

These seven concepts are explained in more detail
below.

1. Balance power generation and demand contin-
uously. To enable customers to use as much
electricity as they wish at any moment, produc-
tion by the generators must be scheduled or
“dispatched” to meet constantly changing
demands, typically on an hourly basis, and then
fine-tuned throughout the hour, sometimes
through the use of automatic geperation con-
trols to continuously match geperation to actual
demand. Demand is somewhat predictable,
appearing as a daily demand curve—in the
summer, highest during the afternoon and eve-
ning and lowest in the middle of the night, and
higher on weekdays when most businesses are
open {Figure 2.3}. :

Failure to match generation to demand causes
the frequency of an AC power system (nomi-
nally 60 cycles per second or 60 Hertz) to
increase {(when generation exceeds demand) or
decrease (when generation is less than demand)
(Figure 2.4). Random, small variations in fre-
quency. are normal, as loads comé™on and off
and generators modify their output to follow the
demand changes. However, large deviations in
frequency can cause the rotational speed of gen-
erators to fluctuate, leading to vibrations that
can damage generator turbine blades and other
equipment. Extreme low frequencies can trigger

Figure 2.3. PJM Load Curve, August 18-24, 2003
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automatic under-frequency “load shedding,”
which takes blocks of customers off-line in
order to prevent a total collapse of the electric
system. As will be seen later in this report, such
an imbalance of generation and demand can
also occur when the system responds to major
disturbances by breaking into separate
“islands”; any such island may have an excess
or a shortage of generation, compared to
demand within the island.

2. Balance reactive power supply and demand to

3.

maintain scheduled voltages. Reactive power
sources, such as capacitor banks and genera-
tors, must be adjusted during the day to main-
tain voltages within a secure range pertaining to
all system electrical equipment (stations, trans-
mission lines, and customer equipment). Most
generators have automatic voltage regulators
that cause the reactive power output of genera-
tors to increase or decrease to control voltages to
scheduled levels. Low voltage can cause electric
system instability or collapse and, at distribu-
tion voltages, can cause damage to motors and
the failure of electronic equipment. High volt-
ages can exceed the insulation capabilities of
equipment and cause dangerous electric arcs
(“flashovers”).

Monitor flows over transmission lines and
other facilities to ensure that thermal (heating)
limits are not exceeded. The dynamic interac-
tions between generators and loads, combined
with the fact that electricity flows freely across
all interconnected circuits, .mean that power
flow is ever-changing on transmissionand dis-
tribution lines. All lifies, transformers, and
other equipment carrying electricity are heated
by the flow of electricity through them. The

Figure 2.4. Normal and Abnormal Frequency
Ranges
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flow must be limited to avoid overheating and
damaging the equipment. In the case of over-
head power lines, heating also causes the metal
conductor to stretch or expand and sag closer to
ground level. Conductor heating is also affected
by ambient temperature, wind, and other fac-
tors. Flow on overhead lines must be limited to
ensure that the line does not sag into obstruc-
tions below such as trees or telephone lines, or
violate the minimum safety clearances between
the energized lines and other objects. {A short
circuit or “flashover”—which can start fires or
damage equipment—can occur if an energized
line gets too close to another object). All electric
lines, transformers and other current-carrying
devices are monitored continuously to ensure
that they do not become-overloaded or viclate
other operating constraints. Multiple ratings are
typically used, one for normal conditions and a
higher rating for emergencies. The primary
means of limiting the flow of power on trans-
mission lines is to adjust selectively the output
of generators,

. Keep the system in a stable condition. Because
the electric system is imterconpected and
dynamic, electrical stability limits must be
observed, Stability problems can develop very
quickly—in just a few cycles (a cycle is 1/60th of
a second}—or more slowly, over seconds or
minutes. The main concern is to ensure that
generation dispatch and the resulting power
flows and voltages are such that the system is
stable at all times. (As will be described later in
this report, part of the Eastern Interconnection
became unstable on August 14, resulting in a
cascading outage over a wide area.) Stability

ot

limits, like thermal limits, are expressed as a
maximum amount of electricity that can be
safely transferred over transmission lines.

There are two types of stability limits: (1} Volt-
age stability limits are set to ensure that the
unplanned loss of a line or generator {which
may have been providing locally critical reac-
tive power support, as described previously)
will not cause voltages to fall to dangerously
lIow levels. If voltage falls too low, it begins to
collapse uncontroliably, at which point auto-
matic relays either shed load or trip generators
to avoid damage. (2) Power (angle) stability lim-
its are set to ensure that a short circuit or an
unplanned loss of a line, transformer, or genera-
tor will not cause the remaining generators and
loads being served to lose synchronism with
one another. (Recall that all gemerators and
loads within an interconnection must operate at
or very near a common 60 Hz frequency.} Loss
of synchronism with the common frequency
means generators are operating out-of-step with
one another. Even modest losses of synchro-
nism can result in damage to generation equip-
ment. Under extreme losses of synchronism,
the grid may break apart inte separate electrical
islands; each island would begin to maintain its
own frequency, determined by the load/genera-
tion balance within the island.

. Operate the system so that it remains in a reli-

able condition even if a contingency occurs,
such as the loss of a key generator or transmis-
sion facility {the “N minus 1 criterion”). The
central organizing principle of electricity reli-
abilily management is to plan for the unex-
pected. The unique features of electricity mean
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that problems, when they arise, can spread and
escalate very quickly if proper safeguards are
not in place. Accordingly, through years of
experience, the industry has developed a
sequence of defensive strategies for maintaining
reliability based on the assumption that equip-
ment can and will fail unexpectedly upon
occasion.

This principle is expressed by the requirement
that the system must be operated at all times to
ensure that it will remain in a secure condition
(generally within emergency ratings for current
and voltage and within established stability
limits) following the loss of the most important
generator or transmission facility (a “worst sin-
gle contingency”). This is called the “N-1 crite-
rion.” In other words, because a generator or
line trip can occur at any time from random fail-
ure, the power system must be operated in a
preventive mode so that the loss of the most
important generator or transmission facility
does not jeopardize the remaining facilities in
the system by causing them to exceed their
emergency ratings or stability limits, which
could lead to a cascading outage.

Further, when a contingency does occur, the
operators are required to identify and assess
immediately the new worst contingencies,
given the changed conditions, and promptly
make any adjustments needed to ensure that if
one of them were to occur, the system would
still remain operational and safe. NERC operat-
ing policy requires that the system be restored
as soon as practical but within no more than 30

— minutes to compliance with normal limits, and
to a condition where it can once again with-
stand the next-worst single contingency with-
out violating thermal, voltage, or stability
limits. A few areas of the grid are operated to
withstand the concurrent loss of two or more
facilities (i.e., “N-2"). This may be done, for
example, as an added safety measure to protect
a densely populated metropolitan area or when
lines share a common structure and could be
affected by a common failure mode, e.g., & sin-
gle lightning strike.

6. Plan, design, and maintain the system to oper-
ate reliably. Reliable power system operation
requires far more than monitoring and control-
ling the system in real-time. Thorough plan-
ning, design, maintenance, and analysis are
required to ensure that the system can be oper-
ated reliably and within safe limits. Short-term

planning addresses day-ahead and week-ahead
operations planning; longterm planning
focuses on providing adequate generation
resources and transmission capacity to ensure
that in the future the system will be able to
withstand severe contingencies without experi-
encing widespread, uncontrolled cascading
outages.

A utility that serves retail customers must esti-
mate future loads and, in some cases, arrange
for adequate sources of supplies and plan ade-
quate transmission and distribution infrastruc-
ture. NERC planning standards identify a range
of possible contingencies and set corresponding
expectations for system performance under sev-
eral categories of possible events. Three catego-
ries represent the more probable types of events
that the system must be planned to withstand.

- A fourth category represents “extreme events”
that may involve substantial loss of customer
load and generation in a widespread area. NERC
planning standards also address requirements
for voltage support and reactive power, distur-
bance monitoring, facility ratings, system mod-
eling and data requirements, system protection
and control, and system restoration.

7. Prepare for emergencies. System operators are
required to take the steps described above to
plan and operate a reliable power system, but
emergencies can still occur because of external
factors such as severe weather, operator error,
or equipment failures that exceed planning,
design, or operating criteria. For these rare
events, the operating entity is required to have

“emergency procedures covering a credible
range of emergency scenarios. Operators must

- be trained to recognize and take effective action
in response to these emergencies. To deal with a
system emergency that results in a blackout,
such as the one that occurred on August 14,
2003, there must be procedures and capabilities
to use “black start” generators (capable of
restarting with no external power source) and to
coordinate operations in order to restore the
system as quickly as possible to a normal and
reliable condition.

Reliability Organizations Oversee
Grid Reliability in North America
NERC is a non-governmental entity whose mis-

sion is to ensure that the bulk electric system in
North America is reliable, adequate and secure.
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The organization was established in 1968, as a
result of the Northeast blackout in 1965. Since its
inception, NERC has operated as a voluntary orga-
nization, relying on reciprocity, peer pressure and
the mutual self-interest of all those involved to
ensure compliance with reliability requirements.
An independent board governs NERC.

To fulfill its mission, NERC:

¢ Sets standards for the reliable operation and
planning of the bulk electric system.

+ Monitors and assesses compliance with stan-
dards for bulk electric system reliability.

+ Provides education and training resources to
promote bulk electric system reliability.

+ Assesses, analyzes and reports on bulk electric
system adequacy and performance.

+ Coordinates with Regional Reliability Councils
and other organizations.

+ Coordinates the provision of applications
{tools), data and services necessary to support
the reliable operation and planning of the bulk
electric system.

« Certifies reliability service organizations and
personnel.

# Coordinates critical infrastructure protection of
the bulk electric system.

4+ Enables the reliable operation of the intercon-
nected bulk electric system by facilitating infor-
mation exchange and coordination among
reliability service organizations. e

Figure 2.5. NERC Regions

Recent changes in the electricity industry have
altered many of the traditional mechanisms,
incentives and responsibilities of the entities
involved in ensuring reliability, to the point that
the voluntary system of compliance with reliabil-
ity standards is generally recognized as not ade-
quate to current needs.? NERC and many other
electricity organizations support the development
of anew mandatory system of reliability standards
and compliance, backstopped in the United States
by the Federal Energy Regulatory Commission,
This will require federal legislation in the United
States to provide for the creation of a new electric
reliability organization with the statutory author-
ity to enforce compliance with reliability stan-
dards among all market participants. Appropriate
government entilies in Canada and Mexico. are
prepared 1o take similar action, and some have
already done so. In the meantime, NERC encour-
ages compliance with its reliability standards
through an agreement with its members.

NERC’s members are ten Regional Reliability
Councils. {See Figure 2.5 for a map showing the
locations and boundaries of the regional councils.)
The regional councils and NERC have opened
their membership to include all segments of the
electric industry: investor-owned utilities; federal
power agencies; rural electric cooperatives; state,
municipal and provincial utilities; independent
power producers; power marketers; and end-use
customers. Collectively, the members of the NERC
regions account for virtually all the electricity sup-
plied in the United States, Canada, and a poriion
of Baja California Norte, Mexico. The ten regional
councils jointly fund NERC and adapt NERC stan-
dards to meet the needs of their regions. The
August 14 blackout affected three NERC regional
reliability councils—East Central Area Reliability
Coordination Agreement (ECAR), Mid-Atlantic
Area Council (MAAC), and Northeast Power Coor-
dinating Council (NPCC).

“Control areas” are the primary operational enti-
ties that are subject to NERC and regional council
standards for reliability. A control area is a geo-
graphic area within which a single entity, Inde-
pendent System Operator (ISO}, or Regional
Transmission Organization {RTO) balances gener-
ation and loads in real time to maintain reliable
operation. Control areas are linked with each
other through transmission interconnection tie
lines. Control area operators control generation
directly to maintain their electricity interchange
schedules with other control areas. They also
operate collectively to support the reliability of
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their interconnection. As shown in Figure 2.6,
there are approximately 140 control areas in North
America. The control area dispatch centers have
sophisticated monitoring and control systems and
are staffed 24 hours per day, 365 days per year.

Traditionally, control areas were defined by utility
service area boundaries and operations were
largely managed by vertically intlegrated utilities
that owned and operated generation, transmis-
sion, and distribution, While that is still true in
some areas, there has been significant restructur-
ing of operating functions and some consolidation
of control areas into regional operating entities.
Utility industry restructuring has led to an
unbundling of generation, transmission and dis-
tribution activities such that the ownership and
operation of these assels have been separated
either functionally or through the formation of
independent entities called Independent System
Operators  {(ISOs) and Regional Transmission
Organizations (RTOs).

Figure 2.6. NERC Regions and Control Areas
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¢ 1SOs and RTOs in the United States have been
authorized by FERC to implement aspects of the
Energy Policy Act of 1992 and subsequent FERC
policy directives.

# The primary functions of ISOs and RTOs are to
manage in real time and on a day-ahead basis
the reliability of the bulk power system and the
operation of wholesale electricity markets
within their footprint.

4 1S0s and RTOs do not own transmission assets;

they operate or direct the operation of assets
owned by their members.

4 ISOs and RTOs may be control areas them-
selves, or they may encompass more than one
conirol area.

# ISOs and RTOs may also be NERC Reliability
Coordinators, as described below.

Five RTOs/ISOs are within the area directly
affected by the August 14 blackout. They are:

------- Dynamically Controlled Generation

As of September 1, 2003
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+ Midwest Independent System Operator (MISO)
+ PIM Interconnection (PJM)

¢ New York Independent System Operator
(NYISO)

¢ New England Independent System Operator
{ISO-NE)

« Ontario Independent Market Operator (IMO)

Reliahility coordinators provide reliability over-
sight over a wide region. They prepare reliability
assessments, provide a wide-area view of reliabil-
ity, and coordinate emergency operations in real
time for one or more control areas. They do not
participate in the wholesale or retail market func-
tions. There are currently 18 reliability coordina-
tors in North America. Figure 2.7 shows the
locations and boundaries of their respective areas.

Key Parties in the Pre-Cascade
Phase of the August 14 Blackout

The initiating events of the blackout involved two
control areas—FirstEnergy (FE) and American
Electric Power (AEP)—and their respective reli-
ability coordinators, MISO and PJM (sce Figures
2.7 and 2.8). These organizations and their reli-
ability responsibilities are described briefly in this
{inal subsection.

1. FirstEnergy operates a control area in north-
ern Ohio. FirstEnergy (FE) consists of seven
electric utility operating companies. Four of
these companies, Ohio Edison, Toledo Edison,
The Nluminating Company, and Penn Power,
operate in the NERC ECAR region, with MISO

Figure 2.7. NERC Reliability Coordinators

serving as their reliabilily coordinator. These
four companies now operate as one integrated
control area managed by FE.3

2. American Electric Power {AEP) operates a con-
trol area in Ohio just south of FE. AEP isboth a
transmission operator and a control area
operator.

.Midwest Independent System Operator
{MISO)} is the reliability ecoordinator for
FirstEnergy. The Midwest Independent System
Operator (MISO} is the reliability coordinater
for a region of more than one million square
miles, stretching from Manitoba, Canada in the
north to Kentucky in the south, from Montana
in the west to western Pennsylvania in the east.
Reliability coordination is provided by two
offices, one in Minnesota, and the other at the
MISO headquarters in Indiana. Overall, MISO
provides reliability coordination for 37 control
areas, most of which are members of MISO.

4. PJM is AEP's reliability coordinator. PJM is one
of the original ISOs formed after FERC orders
888 and 889, but was established as a regional
power pool in 1935. PJM recently expanded its
footprint to include control areas and transmis-
sion operators within MAIN and ECAR {PIM-
West). It pexforms its duties as a reliability coor-
dinator in different ways, depending on the
control areas involved. For PJM-East, it is
both the control area and reliability coordinator
for ten utilities, whose transmission systems
span the Mid-Atlantic region of New Jersey,
most of Pennsylvania, Delaware, Maryland,
Wes! Virginia, Ohio, Virginia, and the District of
Columbia. The PJM-Waest facilily has the reli-
ability coordinator desk for five conlrol areas
{AEP, Commonwealth Edison, Duguesne Light,

w

Figure 2.8. Reliability Coordinators and Controi
Areas in Ohio and Surrounding States
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Dayton Power and Light, and Ohio Valley Elec-
tric Cooperative) and three generation-only
control areas (Duke Energy's Washington
County ({Ohio} facility, Duke’s Lawrence
County/Hanging Rock {Ohio) facility, and Alle-
gheny Energy's Buchanan (West Virginia)
facility.

Reliability Responsibilities of Control
Area Operators and Reliability
Coordinators

1. Control area operators have primary responsi-
bility for reliability. Their most important
responsibilities, in the context of this report,
are: :

N-1 criterion. NERC Operating Policy 2.A—
Transmission Operations:

“All CONTROL AREAS shall operate so that
instability, uncontrolled separation, or cas-
cading outages will not occur as a result of
the most severe single contingency.”

Emergency preparedness and emergency
response. NERC Operating Policy 5-—~Emer-
gency Operations, General Criteria:

“Each system and CONTROL AREA shall
promptly take appropriate action to relieve
any abnormal conditions, which jeopardize
reliable Interconnection operation.”

“Each system, CONTROL AREA, and Region
shall establish a program of manual and auto-
matic load shedding which is designed to
arrest frequency or voltage decays that could
result in an uncontrolled failure of compo-
nents of the interconnection.”
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NERC Operating Policy 5.A~-Coordination
with Other Systems:

“A system, CONTROL AREA, or pool that is
experiencing or anticipating an operating
emergency shall communicate its current
and future status to neighboring systems,
CONTROL AREAS, or pools and throughout the
interconnection.... A system shall inform
other systems ... whenever ... the system’s
condition is burdening other systems or
reducing the reliability of the Interconnec-
tion .... [or whenever] the system’s line load-
ings and voltage/reactive levels are such that
a single contingency could threaten the reli-
ability of the Interconnection.”

NERC Operating Policy 5.C—Transmission
System Relief:

“Action to correct an OPERATING SECURITY
LIMIT violation shall not impose unaccept-
able stress on internal generation or fransmis-
sion equipment, reduce system reliability
beyond acceptable limits, or unduly impose
voltage or reactive burdens on neighboring
systems. If all other means fail, corrective
action may require load reduction.”

Operating personnel and training: NERC Oper-
ating Policy 8.B—Training:

“Each OPERATING AUTHORITY should period-
ically practice simulated emergencies. The

scenarios included in practice situations
should represent a variety of operating condi-
tions and emergencies.”

2. Reliability Coordinators such as MISO and
PJM are expected to comply with all aspects of
NERC Operating Policies, especially Policy 9,
Reliability Coordinator Procedures, and its
appendices. Key requirements include:

NERC Operating Policy 9, Criteria for Reliabil-
ity Coordinators, 5.2:

Have “detailed monitoring capability of the
RELIABILITY AREA and sufficient monitoring
capability of the surrounding -RELIABILITY
AREAS to ensure potential security violations
are identified.”

NERC Operating Policy 8, Functions of Reliabil-
ity Coordinators, 1.7:

“Monitor the parameters that may have sig-
nificant impacts within the RELIABILITY AREA
and with neighboring RELIABILITY AREAS
with respect to sharing with other
RELIABILITY COORDINATORS any information
regarding potential, expected, or actual criti-
cal operating conditions that could nega-
tively impact other RELIABILITY AREAS. The
RELIABILITY COORDINATOR will coordinate
with other RELIABILITY COORDINATORS and
CONTROL AREAS as needed to develop appro-
priate plans to mitigate negative impacts of
potential, expected, or actual critical operat-
ing conditions....”

NERC Operating Policy 9, Functions of Reliabil-

=ity Coordinators, 6:

“Conduct security assessment and monitor-
ing programs to assess contingency sitna-
tions. Assessments shall be made in real time
and for the operations planning horizon at
the CONTROL AREA level with any identified
problems reported to the RELIABILITY GO-
ORDINATOR. The RELIABILITY COORDINATOR
is to ensure that CONTROL AREA, RELIABILITY
AREA, and regional boundaries are suffi-
ciently modeled to capture any problems
crossing such boundaries.”

Endnotes

1The province of Quebec, although considered a part of the
Eastern Interconnection, is connected to the rest of the East-
ern Interconnection primarily by DC ties. In this instance, the
DC ties acted as buffers between portions of the Eastern Inter-
connection; transient disturbances propagate through them
less readily. Therefore, the electricity system in Quebec was
not affected by the outage, except for a small portion of the
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province’s load that is directly connected to Ontario by AC
transmission lines. {Although DC ties can act as a buffer
between systems, the tradeoff is that they do not allow instan-

S following the icinated loss

ofa genéx"aﬁ.ng unit.) h
2See, for example, Maintaining Reliobility in a Competitive
Electric Industry (1998), a teport to the U.S. Secretary of
Energy by the Task Force on Electric Systems Reliability;
National Energy Policy (2001}, a report to the President of the

United States by the National Energy Policy Development
Group, p. 7-6; and National Transmission Grid Study (2002),
1.5, Dept. of Energy, pp. 46-48. )

3The ing three FE comp Penelec, Met-Ed, and
Jersey Central Power & Light, are in the NERC MAAC region
and have PJM as their reliability coordinator. The focus of this
report is on the portion of FE in ECAR reliability region and
within the MISO reliability coordinator footprint.
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3. Status of the Northeastern Power Grid
- Before the Blackout Sequence Began

Summary

This chapter reviews the state of the northeast por-
tion of the Eastern Interconnection during the
days prior to August 14, 2003 and up to 15:05 EDT
on August 14 to determine whether conditions at
that time were in some way unusual and might
have contributed to the initiation of the blackout.
The Task Force’s investigators found that at 15:05
EDT, immediately before the tripping (automatic
shutdown) of FirstEnergy’s (FE) Harding-Cham-
berlin 345-kV transmission line, the system was
able to be operated reliably following the occur-
rence of any of more than 800 contingencies,
including the loss of the Harding-Chamberlin line.
At that point the systern was being operated near
(but still within) prescribed limits and in compli-
ance with NERC’s operating policies.

Determining that the system was in a reliable
operational state at that time is extremely signifi-
cant for understanding the causes of the blackout.
1t means that none of the electrical conditions on
the system before 15:05 EDT was a direct cause of
the blackout. This eliminates a number of possible
causes of the blackout, whether individually or in
combination with one another, such as:

+ High power flows to Canada

+ System frequency variations

4 Low voltages earlier in the day or on prior days"
+ Low reactive power output from IPPs

4 Unavailability of individual generators or trans-
mission lines.

It is important to emphasize that establishing
whether conditions were normal or unusual prior
to and on August 14 has no direct bearing on the
responsibilities and actions expected of the orga-
nizations and operators who are charged with
ensuring power system reliability. As described in
Chapter 2, the electricity industry has developed
and codified a set of mutually reinforcing reliabil-
ity standards and practices to ensure that system

operators are prepared for the unexpected. The
basic assumption underlying these standards and
practices is that power system elements will fail
or become unavailable in unpredictable ways.
Sound reliability g t is designed to
ensure that safe operation of the system will con-
tinue following the unexpected loss of any key
element {such as a major generator or key trans-
mission facility). These practices have been
designed to maintain a functional and reliable
grid, regardless of whether actual operating
conditions are normal. It is a basic principle of
reliability management that “operators must oper-
ate the system they have in front of them"—
unconditionally.

In terms of day-ahead planning, this means evalu-
ating and if necessary adjusting the planned
generation pattern (scheduled electricity transac-

. tions) to change the transmission flows, so that if a

key facility were lost, the operators would still be
able to readjust the remaining system and operate
within safe limits, In terms of real-time operations,
this means that the system should be operated at
all times so as to be able to withstand the loss of
any single facility and still remain within the sys-
tem’s thermal, voltage, and stability limits. If a
facility is lost unexpectedly, the system operators
must determine whether to make operational
changes to ensure that the remaining system is
able to withstand the loss of yet another key ele-
ment and still remain able to operate within safe
limits. This includes adjusting generator outputs,
curtailing electricity transactions, and if neces-
sary, shedding interruptible and firm customer
load—i.e., cutting some customers off tempo-
rarily, and in the right locations, to reduce elec-
tricity demand to a level that matches what the
system is then able to deliver safely.

Electric Demands on August 14

Temperatures on August 14 were above normal
throughout the northeast region of the United
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States and in eastern Canada. As a result, electric-
ity demands were high due to high air condition-
ing loads typical of warm days in August, though
not unusually so. System operators had success-
fully managed higher demands both earlier in the
summer and in previous years. Recorded peak
electric demands throughout the region on August
14 were below peak demands recorded earlier in
the summer of 2003 (Figure 3.1).

Figure 3.1. August 2003 Temperatures in the U.S,
Northeast and Eastern Canada

Indiana Load 27,450 MW
Public Gegga{xgn 28,225 MW
Service ¥

Power Flow Patterns

On August 14, the flow of power through the
ECAR region was heavy as a result of large trans-
fers of power from the south {Tennessee, Ken-
tucky, Missouri, etc.) and west (Wisconsin,
Minnesota, Iilinois, etc.) to the north {Ohio, Mich-
igan, and Ontario) and east (New York). The desti-
nations for much of the power were northern
Ohio, Michigan, PIM, and Ontario {Figure 3.2).

While heavy, these transfers were not beyond pre-
vious levels or in directions not seen before
{Figure 3.3). The level of imports into Ontario on
August 14 was high but not unusual, and well
within IMO's import capability. Ontario’s IMOis a
frequent importer of power, depending on the
availability and price of generation within
Ontario. IMO had imported similar and higher
amounts of power several times during the sum-
mers of 2002 and 2003, ’

System Frequency

Although system frequency on the Eastern Inter-
conneclion was somewhat more variable on

16 < U.S.-Canada Power System Oulage Task Force < Causes of the August 14th Blackout <



231

August 14 prior to 15:05 EDT compared with
recent history, it was well within the bounds of
safe operating practices as outlined in NERC oper-
ating policies. As aresult, system frequency varia-
tion was not a cause of the initiation of the
blackout. But once the cascade was initiated, the
large frequency swings that were induced became

Figure 3.3. Northeast Central Area Scheduled
Imports and Exports: Summer 2003 Compared to
August 14, 2003

a principal means by which the blackout spread
across a wide area (Figure 3.4).

Assuming stable conditions, the system frequency
is the same across an interconnected grid at any
particular moment. System frequency will vary
from moment to moment, however, depending on
the second-to-second balance between aggregate
generation and aggregate demand across the inter-
connection. System frequency is monitored on a
continuous basis.

Generation Facilities Unavailable
on August 14

Several key generators in the region were out of
service going into the day of August 14. On any
given day, some generation and transmission
capacity is unavailable; some facilities are out for
rouline maintenance, and others have been forced
out by an unanticipated breakdown and require
repairs. August 14, 2003, was no exceplion (Table
3.1).

The generating units that were not available on
August 14 provide real and reactive power directly
{o the Cleveland, Toledo, and Detroit areas. Under
standard practice, system operators take into
account the unavailability of such units and any

Figure 3.4. Frequency on August 14, 2003,
up to 15:31 EDT
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York, without imporis from the Maritime Provinces, 1ISO-New
England, or Hydro-Quebec.
Table 3.1. Generators Not Available on August 14
Generator Rating Reason
Davis-Besse Nuciear Unit 750 MW Prolonged NRC-ordered outage beginning on 3/22/02
Eastlake Unit 4 238 MW Forced outage on 8/13/03
Morniroe Unit 1 817 MW Planned outage, taken out of service on 8/8/03
Cook Nuclear Unit 2 1,060 MW Outage began on 8/13/03
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transmission facilities known to be out of service
in the day-ahead planning studies they perform to
determine the condition of the system for the next
day. Knowing the status of key facilities also helps
operators determine in advance the safe electricity
transfer levels for the coming day.

MISO’s day-ahead planning studies for August 14
took these generator outages and known transmis-
sion outages into account and determined that the
regional system could still be operated safely. The
unavailability of these generation units and trans-
mission facilities did not cause the blackout.

Voltages

During the days before August 14 and throughout
the morning and mid-day on August 14, voltages
were depressed in a variety of locations in north-
ern Ohio because of high air conditioning demand
and other loads, and power transfers into and
across the region. (Unlike frequency, which is
constant across the interconnection, voltage varies
by location, and operators monitor voltages con-
tinuously at key locations across their systems.)
However, actual measured voltage levels at key
points on FE's transmission system on the morn-
ing of August 14 and up 1o 15:05 EDT were within
the range previously specified by FE as acceptable.
Note, however, that many control areas in the
Eastern Interconnection have set their acceptable
voltage bands at levels higher than that used

by FE. For example, AEP's minimum acceplable
voltage level is 95% of a line’s nominal rating, as
compared to FE’s 92%.1

Voltage management is especially challenging on
hot summer days because of high air conditioning
requirements, other electricity demand, and high
transfers of power for economic reasons, all of
which increase the need for reactive power. Oper-
ators address these challenges through long-term
planning, day-ahead planning, and real-time
adjustments to operating equipment. On August
14, for example, PJM implemented routine voltage
management procedures developed for heavy load
conditions. FE also began preparations early in the
afternoon of August 14, requesting capacitors to
be restored to service? and additional voltage sup-
port from generators.3 Such actions were typical
of many system operators that day as well as on
other days with high electric demand. As the day
progressed, operators across the region took addi-
tional actions, such as increasing plants’ reactive
power output, plant redispatch, transformer tap
changes, and increased use of capacilors to
respond to changing voltage conditions.

The power flow data for northern Ohio on August
14 just before the Harding-Chamberlin line trip-
ped at 15:05 EDT (Figure 3.2) show that FE’s load
was approximately 12,080 MW. FE was importing
about 2,575 MW, 21% of its total system needs,
and generating the remainder. With this high level
of imports and high air conditioning loads in the
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metropolitan areas around the southern end of
Lake Erie, FE's system reactive power needs rose
further. Investigation team modeling indicates
that at 15:00 EDT, with Eastlake 5 out of service,
FE was a net importer of about 132 MVAr, A
significant amount of power also was flowing
through northern Ohio on its way to Michigan and
Ontario (Figure 3.2). The net effect of this flow pat-
tern and load composition was to depress vollages
in northern Ohio.

Unanticipated Outages of
Transmission and Generation
on August 14

Three significant unplanned outages occurred in
the Ohio area on August 14 prior to 15:05 EDT.
Around noon, several Cinergy transmission lines
in south-central Indiana tripped; at 13:31 EDT,
FE’s Eastlake 5 generating unit along the south-
western shore of Lake Erie tripped; at 14:02EDT, a
Dayton Power and Light (DPL) line, the Stuart-
Atlanta 345-kV line in southern Ohio, tripped.

4 Transmission lines on the Cinergy 345-, 230,
and 138-kV systems experienced a series of out-
ages starting at 12:08 EDT and remained out of
service during the entire blackout. The loss of
these lines caused significant voltage and
loading problems in the Cinergy area. Cinergy
made generation changes, and MISQ operators
responded by implementing transmission load

relief (TLR) procedures to control flows on the
transmission system in south-central Indiana.
System modeling by the investigation team (see
details below, page 20) showed that the loss of
these lines was not electrically related to subse-
quent events in northern Ohio that led to the
blackout.

¢ The DPL Stuart-Atlanta 345-kV line, linking
DPL to AEP and monitored by the PJM reliabil-
ity coordinator, tripped at 14:02 EDT. This was
the result of a tree contact, and the line
remained out of service during the entire black-
out. As explained below, system modeling by
the investigation team has shown that this out-
age was nol a cause of the subsequent events in
northern Ohio that led to the blackout. How-
ever, since the line was not in MISO's footprint,
MISO operators did not monitor the status of
this line, and did not know that it had gone out
of service. This led to a data mismatch that pre-
vented MISO’s state estimator (a key monitoring
tool) from producing usable results later in the
day at a time when system conditions in FE's
control area were deteriorating (see details
below, page 27).

# Eastlake Unit 5 is a 597-MW generating unit
located just west of Cleveland near Lake Erie. It
is a major source of reactive power support for
the Cleveland area. It tripped at 13:31. The
cause of the trip was that as the Eastlake 5 oper-
ator sought to increase the unit's reactive power
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output (Figure 3.5}, the unit’s protection system
detected a failure and tripped the unit off-line.
The loss of the Eastlake 5 unit did not put the
grid into an unreliable state—i.e., it was still
able to withstand safely another contingency.
However, the loss of the unit required FE to
import additional power to make up for the loss
of the unit's output (540 MW), made voltage
management in northern Ohio more challeng-
ing, and gave FE operators less flexibility in
operating their system (see details below, page
27).

Model-Based Analysis of the State
of the Regional Power System at
15:05 EDT, Before the Loss of FE's
Harding-Chamberlin 345-kV Line

As the first step in modeling the evolution of the
August 14 blackout, the investigative team estab-
lished a base case by creating a power flow simula-
tion for the entire Eastern Interconnection and
benchmarking it to recorded system conditions at
15:05 EDT on August 14. The team started with a
projected summer 2003 power flow case devel-
oped in the spring of 2003 by the Regional Reli-
ability Councils to establish guidelines for safe
operations for the coming summer. The level of
detail involved in this region-wide study far
exceeds that normally considered by individual
control areas and reliability coordinators. it con-
sists of a detailed representation of more than
43,000 buses {points at which lines, transformers,
and/or generators converge), 57,600 transmission
lines, and all major generating stations across the
northern U.S. and eastern Canada. The team then
revised the summer power flow case to match
recorded generation, demand, and power inter-
change levels among control areas at 15:05 EDT on
August 14. The benchmarking consisted of match-
ing the calculated voltages and line flows to
recorded observations at more than 1,500 loca-
tions within the grid. Thousands of hours of effort
were required to benchmark the model satisfacto-
rily to observed conditions at 15:05 EDT.

Once the base case was benchmarked, the team
ran a contingency analysis that considered more
than 800 possible events as points of departure
from the 15:05 EDT case. None of these contingen-
cies resulted in a violation of a transmission line
loading or bus voltage limit prior to the trip of FE's

Figure 3.5. MW and MVAr Output from Eastiake
Unit 5 on August 14
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Harding-Chamberlin 345-kV line. That is, accord-
ing to these simulations, the system at 15:05 EDT
was able to be operated safely following the occur-
rence of any of the tested contingencies. From an
electrical standpoint, therefore, the Eastern Inter-
connection was then being operated within all
established limits and in full compliance with
NERC's operating policies. However, after loss of
the Harding-Chamberlin 345-kV line, the system
would have exceeded emergency ratings on sev-
eral lines for two of the contingencies studied. In
other words, it would no longer be operating in

.. compliance with NERC operating policies.

Conclusion

Determining that the system was in a reliable
operational state at 15:05 EDT is extremely signifi-
cant for understanding the causes of the blackout.
It means that none of the electrical conditions on
the system before 15:05 EDT was a cause of the
blackout. This eliminates high power flows to
Canada, unusual system frequencies, low voltages
earlier in the day or on prior days, and the unavail-
ability of individual generators or transmission
lines, either individually or in combination with
one another, as direct, principal or sole causes of
the blackout.

Endnotes

1DOE/NERC fact-finding meeting, September 2003, state-
ment by Mr. Steve Morgan (FE), PR0890803, lines 5-23.

2T ission op at FE req; d the ion of the
Avon Substati itor bank #2 le at Channel 3,
13:33:40.

3From 13:13 through 13:28, reliability operator at FE called
nine plant operators to request additional voltage support.
Examples at Channel 16, 13:13:18, 13:15:49, 13:16:44,
13:20:44, 13:22:07, 13:23:24, 13:24:38, 13:26:04, 13:28:40.

20 < U.S.-Canada Power System Qutage Task Force < Causes of the August 14th Blackout <



235

4. How and Why the Blackout Began

Summary

This chapter explains the major events—electri-
cal, computer, and human—that occurred as the
blackout evolved on August 14, 2003, and identi-
fies the causes of the initiation of the blackout. It
also lists initial findings concerning violations of
NERC reliability standards, It presents facts col-
lected by the investigation team and does not offer
speculative or unconfirmed information or
hypotheses. Some of the information presented
here, such as the timing of specific electrical
events, updates the Sequence of Events? released
earlier by the Task Force. .

The period covered in this chapter begins at 12:15
Eastern Daylight Time (EDT) on August 14, 2003
when inaccurate input data rendered MISO’s state
estimator (a system monitoring tool) ineffective.
At 13:31 EDT, FE's Eastlake 5 generation unit trip-
ped and shut down automatically. Shortly after
14:14 EDT, the alarm and logging system in FE's
control room failed and was not restored until
after the blackout. After 15:05 EDT, some of FE's
345-kV transmission lines began tripping out
because the lines were contacting overgrown trees
within the lines’ right-of-way areas.

By around 15:46 EDT when FE, MISO and neigh-
boring utilities had begun to realize that the FE
system was in jeopardy, the only way that the
blackout might have been averted would have
been to drop at least 1,500 to 2,500 MW of load
around Cleveland and Akron, and at this time the
amount of load reduction required was increasing
rapidly. No such effort was made, however, and by
15:46 EDT it may already have been too late
regardless of any such effort. After 15:46 EDT, the
loss of some of FE's key 345-kV lines in northern
Ohio caused its underlying network of 138-kV
lines to begin to fail, leading in turn to the loss of

FE's Sammis-Star 345-kV line at 16:06 EDT. The
chapter concludes with the loss of FE's Sammis-
Star line, the event that triggered the uncontrolla-
ble cascade portion of the blackout sequence.

The loss of the Sammis-Star line triggered the cas-
cade because it shut down the 345-kV path into
northern Ohio from eastern Ohio. Although the
area around Akron, Ohio was already blacked out
due to earlier events, most of northern Ohio
remained interconnected and electricity demand
was high. This meant that the loss of the heavily
overloaded Sammis-Star line instantly created
major and unsustainable burdens on lines in adja-
cent areas, and the cascade spread rapidly as lines
and generating units automatically took them-
selves out of service to avoid physical damage.

Chapter Organization

- This chapter is divided into several phases that
"+ correlate to major changes within the FirstEnergy

system and the surrounding area in the hours
leading up to the cascade:

4 Phase 1: A normal afiernoon degrades
4 Phase-2: FE's computer failures

4 Phase 3: Three FE 345-kV transmission line fail-
ures and many phone calls

+ Phase 4: The collapse of the FE 138-kV system
and the loss of the Sammis-Star line

Key events within each phase are summarized in
Figure 4.1, a timeline of major events in the origin
of the blackout in Ohio. The discussion that fol-
lows highlights and explains these significant
events within gach phase and explains how the
events were related to one another and to the
cascade.
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Phase 1:
" A Normal Afternoon Degrades:
12:15 EDT to 14:14 EDT

Overview of This Phase

Northern Ohio was experiencing an ordinary
August afternoon, with loads moderately high to
serve air conditioning demand. FirstEnergy (FE)
was importing approximately 2,000 MW into its
service territory, causing its system to consume
high levels of reactive power, With two of Cleve-
land’s active and reactive power production
anchors already shut down ({Davis-Besse and
Eastlake 4}, the loss of the Eastlake 5 unit at 13:31
further depleted critical voltage support for the
Cleveland-Akron area. Delailed simulation model-
ing reveals that the loss of Eastlake 5 was a signifi-
cant factor in the outage later that afternoon—with
Eastlake 5 gone, transmission line loadings
were notably higher and after the loss of FE's
Harding-Chamberlin line at 15:05, the system

eventually became unable to sustain additional
contingencies without line overloads above emer-
gency ratings-Had Eastlake 5 remained in service,
subsequent line loadings would have been lower
and tripping due to tree contacts may not have
occurred. Loss of Eastlake 5, however, did not ini-
tiate the blackout. Subsequent computer failures
leading to the loss of situational awareness in FE's
control room and the loss of key FE transmission
lines due to contacts with trees were the most
important causes.

At 14:02 EDT, Dayton Power & Light's (DPL) Stu-
art-Atlanta 345-kV line tripped off-line due to a
tree contact. This line had no direct electrical
effect on FE's system—but it did affect MISO's per-
formance as reliability coordinator, even though
PJM is the reliability coordinator for the DPL line.
One of MISO's primary system condition evalua-
tion tools, its state estimator, was unable to assess
system conditions for most of the period between
12:37 EDT and 15:34 EDT, due to a combination of
human error and the effect of the loss of DPL’s
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Stuart-Atlanta line on other MISO lines as
reflected in the state estimator's caloulations.
Without an effective state estimator, MISO was
unable to perform contingency analyses of genera-
tion and line losses within its reliability zone.
Therefore, through 15:34 EDT MISO could not
determine that with Eastlake 5 down, other trans-
mission lines would overload if FE lost a major
transmission line, and could not issue appropriate
warnings and operational instructions.

In the investigation interviews, all utilities, con-
trol area operators, and reliability coordinators

indicated that the morning of August 14 was a rea-
sonably typical day. FE managers referred to it as
peak load conditions on a less than peak load
day.? Dispatchers consistently said that while
voltages were low, they were consistent with his-
torical voltages.? Throughout the morning and
early afternoon of August 14, FE reported a grow-
ing need for voltage support in the upper Midwest.

The FE reliability operator was concerned about
low voltage conditions on the FE system as early
as 13:13 EDT. He asked for voltage support (i.e.,
increased reaclive power oulpul) from FE's
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Figure 4.2, Timeline Phase 1
13:00 1

interconnected generators. Plants were operating
in automatic voltage control mode {reacting to sys-
tem voltage conditions and needs rather than con-
stant reactive power output). As directed in FE's
Manual of Operations, 4 the FE reliability operator
began to call plant operators to ask for additional
voltage support from their units. He noted to most
of them that system voltages were sagging “all
over.” Several mentioned that they were already at
or near their reactive oulput limits. None were
asked to reduce their active power output to be
able to produce more reactive output. He called
the Sammis plant at 13:13 EDT, West Lorain al
13:15 EDT, Eastlake at 13:16 EDT, made three
calls to unidentified plants between 13:20 EDT
and 13:23 EDT, a “Unit 9” at 13:24 EDT, and two
more at 13:26 EDT and 13:28 EDT.5 The operators
worked to get shunt capacitors at Avon that were
out of service restored to support voltage.®

Following the loss of Eastlake 5 at 13:31 EDT, FE's
operators’ concern about voltage levels was
heightened. They called Bayshore at 13:41 EDT
and Perry at 13:43 EDT to ask the plants for more
voltage support. Again, while there was substan-
tial effort to support volitages in the Ohio area,
First Energy personnel characterized the condi-
tions as not being unusual for a peak load day,
although this was not an all-time {or record) peak
load day.

Key Phase 1 Events

1A) 12:15 EDT to 16:04 EDT: MISO's state estima-
tor software solution was compromised, and
MISO’s single contingency reliability assess-
ment became unavailable,

1B) 13:31:34 EDT: Eastlake Unit 5 generation trip-
ped in northern Ohio.

1C} 14:02 EDT: Stuart-Atlanta 345-kV transmis-
sion line tripped in southern Ohio.

1A} MISO’s State Estimator Was Turned Off:
12:15 EDT to 16:04 EDT

It is common for reliability coordinators and con-
trol areas to use a tool called a state estimator (SE)
to improve the accuracy of the raw sampled data
they have for the electric system by mathemati-
cally processing raw data to make it consistent
with the electrical system model. The resulting
information on equipment voltages and loadings
is used in software tools such as real time contin-
gency analysis (RTCA) to simulate various condi-
tions and outages to evaluate the reliability of the
power system, The RTCA toolisused to alert oper-
ators if the system is operating insecurely; it can
be run either on a regular schedule (e.g., every 5
minutes), when triggered by some system event
(e.g., the loss of a power plant or transmission
line}, or when initiated by an operator. MISO usu-
ally runs the SE every 5 minutes, and the RTCA
less frequently. If the model does not have accu-
rate and timely information about key pieces of
system equipment or if key input data are wrong,
the state estimator may be unable to reach a solu-
tion or it will reach a sclution that is labeled as
having a high degree of error. MISO considers its
SE and RTCA tools to be still under development
and not fully mature.

On August 14 at about 12:15 EDT, MISO’s state
estimator produced a solution with a high mis-
match (outside the bounds of acceptable error).
This was traced to an outage of Cinergy's
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Initial Findings: Violations of NERC Reliability Standards (Continued)

Viglation Numbei 6. MISO did not have ade-
quate monitoring capability.f
Reference: NERC Operating Policy 9, Appendix
oD:
‘Adequate fucilities. Must have the facilities to
perform their responsibilities, including:
& Detailed . monitoring - capability. ~ of - ‘the

RELIABILITY. AREA' and sufficfent monitoring

DO intervidws dnd Operations Team site visil. Oct 1-3 Newark mestings, ns1060303.pdf; Harzey-Cauley conversation, pages

111-119; blackout causes 34, 3B, 3C.

capability ‘of the surrdlmding RELIABILITY,
AREAS to ensure potential securily violations
are identified.

Continuous™ monitoring of . Reliability’ Area.
Must ensure that its RELIABILITY AREA of respon= |
sibility is contintously and adequately moni-
tored. This includes the provisions for backup |
facilities: ) ]
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Bloomington-Denois Creek 230-kV  line—al-
though it was oul of service, its stelus was not
updated in MISO’s state estimalor. Line status
information within MISO’s reliability coordina-
tion area is transmitted to MISO by the ECAR data
network or direct links and intended to be auto-
matically linked to the SE. This requires coordi-
nated data naming as well as instructions that link
the data to the tools. For this line, the automatic
linkage of line status to the state estimator had not
yet been established (this is an ongoing project at
MISO}. The line status was corrected and MISO's
analyst obtained a good SE solution at 13:00 EDT
and an RTCA solution at 13:07 EDT, but to trou-
bleshoot this problem he had turned off the auto-
matic trigger that runs the state estimator every
five minutes. After fixing the problem he forgot to
re-enable it, so although he had successfully run
the SE and RTCA manually to reach a set of correct
system analyses, the tools were not returned to
normal automatic operation. Thinking the system
had been successfully restored, the analyst went
to lunch.

The fact that the state estimator
was not running automatically on
its regular 5-minute schedule was
discovered about 14:40 EDT. The
automatic trigger was re-enabled
but again the state estimator failed to solve suc-
cessfully. This time investigation identified the
Stuart-Atlanta 345-kV line outage (14:02 EDT) to
be the likely cause.” This line is jointly owned by
Dayton Power and Light and AEP and is moni-
tored by Dayton Power and Light and is under
PJM’s réliability umbrella rather than MISO’s,
Even though it affects electrical flows within
MISO, its status had not been automatically linked
to MISO’s SE.

The discrepancy between actual measured system
flows (with Stuart-Atlanta off-line) and the MISO
model (which assumed Stuart-Atlanta on-line)
prevenied the state estimator from solving
correctly. At 15:09 EDT, when informed by the
system engineer that the Stuart-Atlanta line
appeared to be the problem, the MISO operator
said (mistakenly) that this line was in service. The
system engineer then tried unsuccessfully to
reach a solution with the Stuart-Atlanta line mod-
eled as in service until approximately 15:29 EDT,
when the MISO operator called PJM to verify the
correct status. After they determined that Stu-
art-Atlanta had tripped, they updated the state
estimator and it solved successfully. The RTCA
was then run manually and solved successfully at
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15:41 EDT. MISO’s state estimator and contin-
gency analysis were back under full automatic
operation and solving effectively by 16:04 EDT,
about two minutes before the initiation of the
cascade.

In summary, the MISO state estimator and real
time contingency analysis tools were effectively
out of service between 12:15 EDT and 16:04 EDT.
This prevented MISO from promptly performing
precontingency “early warning” assessments of
power system reliability over the afternoon of
August 14,

1B) Eastlake Unit 5 Tripped: 13:31 EDT

Eastlake Unit 5 (rated at 597 MW] is in northern
Ohio along the southern shore of Lake Erie, con-
nected to FE's 345-kV transmission system (Figure
4.3). The Cleveland and Akron loads are generally
supported by generation from a combination of
the Eastlake and Davis-Besse units, along with sig-
nificant imports, particularly from 9,100 MW of
generation located along the Ghio and Pennsylva-
nia border. The unavailability of Eastlake 4 and
Davis-Besse meant that FE had to import more
energy into the Cleveland area {either from its own
plants or from or through neighboring utilities) to
support its load.

When Eastlake 5 dropped off-line, flows caused by
replacement power {ransfers and the associated
reactive power to support the imports to the local
area contributed to the additional line loadings in
the region. At 15:00 EDT on August 14, FE's load
was approximately 12,080 MW. They were
importing about 2,575 MW, 21% of their total.
With this high level of imports, FE's system reac-
tive power needs rose further. Investigation team
modeling indicates that at about 15:00 EDT, FE's

Figure 4.3. Eastlake Unit 5
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system was consuming so much reactive power
that it was a net importer, bringing in about 132
MVAT,

The investigation team’s system simulations indi-
cate that the loss of Eastlake 5 was a critical step in
the sequence of events. Contingency analysis sim-
ulation of the conditions following the loss of the
Harding-Chamberlin 345-kV circuit at 15:05 EDT
showed that the system would be unable to sus-
tain some contingencies without line overloads
above emergency ratings. However, when Eastlake
5 was modeled as in service and fully available in
those simulations, all overloads above emergency
limits were eliminated even with the loss of
Harding-Chamberlin.

FE did not perform a contingency
apalysis after the loss of Eastlake
5 at 13:31 EDT to determine
whether the loss of further lines
or plants would put their system
at risk. FE also did not perform a contingency anal-
ysis after the loss of Harding-Chamberlin at 15:05
EDT (in part because they did not know that it had
tripped out of service), nor does the utility rou-
tinely conduct such studies.® Thus FE did not dis-
cover that their system was no longer in an N-1
secure state at 15:05 EDT, and that operator action
was needed to remedy the situation.

1C} Stuart-Atlanta 345-kV Line Tripped:
14:02 EDT

The Stuart-Atlanta 345-kV trans-
mission line is in the control area
of Dayton Power and Light® At
14:02 EDT the line tripped due to
contact with a tree, causing a
short circuit to ground, and locked out. Investiga-
tion team modeling reveals that the loss of DPL’s
Stuart-Atlanta line had no significant electrical
effect on power flows and voltages in the FE area.
The team examined the security of FE's system,
testing power flows and voltage levels with the
combination of plant and line outages that evolved
on the afternoon of August 14. This analysis
shows that the availability or unavailability of the
Stuart-Atlanta 345-kV line did not change the
capability or performance of FE's system or affect
any line loadings within the FE system, either
immediately after its trip or later that afternoon.
Again, the only reason why Stuart-Atlanta matters
to the blackout is because it contributed to the fail-
ure of MISO's state estimator {o operate effec-
tively, so MISO could not fully identify FE's
precarious system conditions until 16:04 EDT.

Phase 2:
FE’s Computer Failures:
14:14 EDT to 15:59 EDT

Overview of This Phase

Starting around 14:14 EDT, FE’s control room
operators lost the alarm function that provided
audible and visual indications when a significant
piece of equipment changed from an acceptable to
problematic condition. Shortly thereafter, the
EMS system lost a number of its remote control
consoles. Next it lost the primary server computer
that was hosting the alarm function, and then the
backup server such that all functions that were
being supported on these servers were stopped at
14:54 EDT. However, for over an hour no one in
FE's control room grasped that their computer sys-
teras were not operating properly, even though
FE's Information Technology support staff knew
of the problems and were working to solve them,
and the absence of alarms and other symptoms
offered many clues to the operators of the EMS
systemn’s impaired state. Thus, without a function-
ing EMS or the knowledge that it had failed, FE's
system operators remained unaware that their
electrical system condition was beginning to
degrade. Unknowingly, they used the outdated
system condition information they did have to dis-
count information from others about growing sys-
tem problems.

Key Events in This Phase

-24) 14:14 EDT: FE alarm and logging software

failed. Neither FE's control room -operators
nor FE's IT EMS support personnel were
aware of the alarm failure.

2B} 14:20 EDT: Several FE remote location con-
soles failed. FE Information Technology (IT)

engineer was compuler auto-paged.

2C) 14:27:16 EDT: Star-South Canton 345-kV
transmission line tripped and successfully
reclosed.

2D} 14:32 EDT: AEP called FE control room about
AEP indication of Star-South Canton 345-kV
line trip and reclosure. FE had no alarm or log
of this line trip.

-

2E) 14:41 EDT: The primary FE control system
server hosting the alarm function failed. Its
applications and functions were passed over
to a backup computer. FE's IT enginecr was
auto-paged.
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Figure 4.4, Timeline Phase 2

2F) 14:54 EDT: The FE back-up computer failed
and all functions that were running on it
stopped. FE's IT engineer was auto-paged.

Failure of FE’s Alarm System

FE’s computer SCADA alarm and
logging software failed sometime
shortly after 14:14 EDT {the last
time that a valid alarm came in).
After that time, the FE control
room consoles did not receive any further alarms
nor were there any alarms being printed or posted
on the EMS’s alarm logging facilities. Power sys-
tem operators rely heavily on audible and
on-screen alarms, plus alarm logs, to reveal any
significant changes in their system’s conditions.
After 14:14 EDT on August 14, FE's operators were
working under a significant handicap without
these tools. However, they were in further jeop-
ardy because they did not know that they were
operating without alarms, so that they did not real-
ize that system conditions were changing.

Alarms are a critical function of an EMS, and
EMS-generated alarms are the fundamental means
by which system operators identify events on the
power system that need their attention. Without
alarms, events indicating one or more significant
system changes can occur but remain undetected
by the operator. If an EMS's alarms are absent, but
operators are aware of the situation and the
remainder of the EMS’s functions are intact, the
operators can potentially continue fo use the EMS
to monitor and exercise control of their power sys-
tem. In such circumstances, the operators would
have to do so via repetitive, continuous manual
scanning of numerous data and status points

5:42 - FE tefis 1T of oss
hiad

RS

located within the multitude of individual dis-
plays available within their EMS. Further, it
would be difficult for the operator to identily
quickly the most relevant of the many screens
available,

Although the alarm processing function of FE's
EMS failed, the remainder of that system generally
continued to collect valid real-time status infor-
mation and measurements about FE's power sys-
tem, and continued to have supervisory control
over the FE system. The EMS also continued to

. send its normal and expected collection of infor-

mation on to other monitoring points and authori-
ties, including MISO and AEP. Thus these entities
continued to receive accurate information about
the status and condition of FE's power system
even past the point when FE's EMS alarms failed.
FE’s operators were unaware that in this situation
they needed to manually and more closely moni-
tor and interpret the SCADA information they
were receiving. Continuing on in the belief that
their system was satisfaclory and lacking any
alarms from their EMS to the contrary, FE control
room operators were subsequently surprised
when they began receiving telephone calls from
other locations and information sources—MISO,
AEP, PJM, and FE field operations staff—who
offered information on the status of FE's transmis-
sion facilities that conflicled with FE's system
operators’ understanding of the situation.

Analysis of the alarm problem performed by FE
suggests that the alarm process essentially
“stalled” while processing an alarm event, such
that the process began to run in a manner that
failed to complete the processing of that alarm or
produce any other valid output {alarms). In the
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meantime, new inputs——sysiem condition data
that needed to be reviewed for possible alarms—
built up in and then overflowed the process’ input
buffers.10

Loss of Remote EMS Terminals. Between 14:20
EDT and 14:25 EDT, some of FE's remote control
terminals in substations ceased operation. FE has
advised the investigation team that it believes this
occurred because the data feeding into those ter~
minals started “queuing” and overloading the ter-
minals’ buffers. FE's system operators did not
learn about this failure until 14:36 EDT, when a
technician at one of the sites noticed the terminal
was not working after he came in on the 15:00
shift, and called the main control room lo report
the problem. As remote terminals failed, each
triggered an automatic page to FE's Information

Technology (IT) staff.1 The investigation team
has not determined why some terminals failed
whereas others did not. Transcripts indicate that
data links to the remote sites were down as well.12

EMS Server Failures. FE's EMS system includes
several server nodes that perform the higher func-
tions of the EMS. Although any one of them can
host all of the functions, FE’s normal system con-
figuration is to have a number of host subsets of
the applications, with one server remaining in a
“hot-standby” mode as a backup to the others
should any fail. At 14:41 EDT, the primary server
hosting the EMS alarm processing application
failed, due either to the stalling of the alarm
application, “queuing” to the remote {erminals,
or some combination of the two. Following
preprogrammed instructions, the alarm system
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application and all other EMS software running on
the first server automatically transferred (“failed-
over”) onto the back-up server. However, because
the alarm application moved intact onto the
backup while still stalled and ineffective, the
backup server failed 13 minutes later, at 14:54
EDT. Accordingly, all of the EMS applications on
these two servers stopped running.

The concurrent loss of both EMS servers appar-
ently caused several new problems for FE's EMS
and the operators who used it. Tests run during
FE’s after-the-fact analysis of the alarm failure
event indicate that a concurrent absence of these
servers can significantly slow down the rate at
which the EMS system puts new—or refreshes
existing—displays on operators’ computer con-
soles. Thus at times on August 14th, operators’
screen refresh rates—the rate at which new infor-
mation and displays are painted onto the com-
puter screen, normally 1 to 3 seconds—slowed to
as long as 59 seconds per screen. Since FE opera-
tors have numerous information screen options,
and one or more screens are commonly “nested” as
sub-screens to one or more top level screens, oper-
ators’ ability to view, understand and operate their
system through the EMS would have slowed to a
frustrating crawl.!® This situation may have
occurred between 14:54 EDT and 15:08 EDT when
both servers failed, and again between 15:46 EDT
and 15:59 EDT while FE's IT personnel attempted
to reboot both servers to remedy the alarm
problem.

Loss of the first server caused an auto-page to be
issued to alert FE's-EMS IT support personnel to
the-problem. When the back-up server failed, it
too sent an auto-page to FE's IT staff. At 15:08
EDT, IT staffers completed a “warm reboot”
{restart) of the primary server. Startup diagnostics
monitored during that reboot verified that the
computer and all expected processes were run-
ning; accordingly, FE's IT staff believed that they
had successfully restarted the node and all the
processes it was hosting. However, although the
server and its applications were again running, the
alarm system remained frozen and non-func-
tional, even on the restarted computer. The IT staff
did not confirm that the alarm system was again
working properly with the control room operators.

Another casualty of the loss of both servers was
the Automatic Generation Control {AGC) function
hosted on those computers. Loss of AGC meant
that FE's operators could not run affiliated
power plants on pre-set programs to respond
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automatically to meet FE's system load and inter-
change obligations. Although the AGC did not
work from 14:54 EDT o 15:08 EDT and 15:46 EDT
to 15:59 EDT {periods when both servers were
down), this loss of function does not appear to
have had any effect on the blackout.

The concurrent loss of the EMS servers also
caused the failure of FE's strip chart function.
There are many strip charts in the FE Reliability
Operator control room driven by the EMS comput-
ers, showing a variety of system conditions,
including raw ACE (Area Control Error), FE Sys-
tem Load, and Sammis-South Canton and South
Canton-Star loading. These charts are visible in
the reliability operator control room. The chart
printers continued to scroll but because the under-
lying computer system was locked up the chart
pens showed only the last valid measurement
recorded, without any variation from that mea-
surement as time progressed; i.e. the charts
“flat-lined.” There is no indication that any opera-
tors noticed or reported the failed operation of the
charts.14 The few charts fed by direct analog
telemetry, rather than the EMS system, showed
primarily frequency data, and remained available
throughout the afternoon of August 14. These
yield little useful system information for opera-
tional purposes.

. FE's Area Control Error (ACE), the primary control
signal used to adjust generators and imports to

match load obligations, did not function between
14:54 EDT and 15:08 EDT and later between 15:46
EDT and 15:59 EDT, when the two servers were
down. This meant that generators were not con-
trolled-during these periods to meet FE's load and
interchange obligations (except from 15:00 EDT to
15:09 EDT when control was switched to a backup
controller). There were no apparent negative
impacts due to this failure. It has not been estab-
lished how loss of the primary generation control
signal was identified or if any discussions
occurred with respect to the computer system’s
operational status.15

EMS System History. The EMS in service at FE's
Ohio control center is a GE Harris (now GE Net-
work Systems) XA21 system. It was initially
brought into service in 1995, Other than the appli-
cation of minor software fixes or patches typically
encountered in the ongoing maintenance and sup-
port of such a system, the last major updates or
revisions to this EMS were implemented in 1998.
On August 14 the system was not running the
maost current release of the XA21 software. FE had
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decided well before August 14 to replace it with
one from another vendor.

FE personnel told the investigation team that the
alarm processing application had failed on occa-
sions prior to August 14, leading to loss of the
alarming of system conditions and events for FE's
operators.16 However, FE said that the mode and
behavior of this particular failure event were both
first time occurrences and ones which, at the time,
FE's IT personnel neither recognized nor knew
how to correct. FE staff told investigators that it
was only during a post-outage support call with
GE late on 14 August that FE and GE determined
that the only available course of action to correct
the alarm problem was a “cold reboot”17 of FE's
overall XA21 system. In interviews immediately
after the blackout, FE IT personne) indicated that
they discussed a cold reboot of the XA21 system
with control room operators after they were told of
the alarm problem at 15:42 EDT, but decided not
to take such action because operators considered
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power system conditions precarious, were con-
cerned about the length of time that the reboot
might take to complete, and understood that a cold
boot would leave them with even less EMS sup-
port until it was completed.18

Clues to the EMS Problems. There is an eniry in
FE's western desk operator’s log at 14:14 EDT
referring to the loss of alarms, but it is not clear
whether that entry was made at that time or subse-
quently, referring back to the last known alarm.
There is no indication that the operator mentioned
the problem to other control room staff and super-
visors or to FE's IT staff.

The first clear hint to FE control room staff of any
computer problems occurred at 14:19 EDT when a
caller and an FE control room operator discussed
the fact that three sub-transmission center
dial-ups had failed.1® At 14:25 EDT, a control
room operator talked with a caller about the fail-
ure of these three remote terminals.2® The next
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hint came at 14:32 EDT, when FE scheduling staff
spoke aboui bhaving made schedule changes to
update the EMS pages, but that the totals did not
update.?!

Although FE's IT staff would have been aware that .

concurrent loss of its servers would mean the loss
of alarm processing on the EMS, the investigation
team has found no indication that the IT staff
informed the control room staff either when they
began work on the servers at 14:54 EDT, or when
they completed the primary server restart at 15:08
EDT. At 15:42 EDT, the IT staff were first told of
the alarm problem by a control room operator; FE
has stated to investigators that their IT staff had
been unaware before then that the alarm process-
ing sub-system of the EMS was not working.

" Without the EMS systems, the
only remaining ways lo monitor
system conditions would have
been through telephone calls and
direct analog telemetry. FE con-

trol room personnel did not realize that alarm

processing on their EMS was not working and,
subsequently, did not monitor other available
telemetry.

During the afternoon of August
14, FE operators talked to their
field personnel, MISO, PJM {con-
cerning an adjoining system in
P]M’s reliability coordination
region), adjoining systems (such as AEF), and cus-
tomers. The FE operators received pertinent infor-
mation from all these sources, but did not grasp
some key information about the system from the
clues offered. This pertinent information included
calls such as that from FE's eastern control center
where they were asking about possible line trips,
FE Perry nuclear plant calls regarding what looked
like near-line trips, AEP calling about their end of
the Star-South Canton line tripping, and MISO
and PJM calling about possible line overloads.

Without a functioning alarm system, the FE con-
trol area operators failed to detect the tripping of
electrical facilities essential to maintain the secu-
rity of their control area. Unaware of the loss of
alarms and a limited EMS, they made no alternate
arrangements to monitor the system. When AEP
identified a circuit trip and reclosure on a 345-kV
line, the FE operator dismissed the information
as either not accurate or not relevant 1o his sys-
tem, without following up on the discrepancy
between the AEP event and the information from
his own tools. There was no subsequent verifica-
tion of conditions with their MISO reliability
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coordinator. Only after AEP notified FE that a
345-kV circuit had tripped and locked out did the
FE control area operator compare this information
to the breaker statuses for their station. FE failed to
inform immediately its reliability coordinator and
adjacent conirol areas when they became aware
that system conditions had changed due to
unscheduled equipment outages that might affect
other control areas.

Phase 3:

Three FE 345-kV
Transmission Line Failures
and Many Phone Calls:
15:05 EDT to 15:57 EDT

Overview of This Phase

From 15:05:41 EDT to 15:41:35 EDT, three 345-kV
lines failed with power flows at or below each
transmission line’s emergency rating. Each was
the result of a contact between a line and a tree
that had grown so tall that, over a period of years,
it encroached into the required clearance height
for the line. As each line failed, its outage
increased the loading on the remaining lines
{Figure 4.5). As each of the transmission lines
failed, and power flows shifted to other transmis-
sion paths, voltages on the rest of FE's system
degraded further {Figure 4.5).

Key Phase 3 Events
3A) 15:05:41 EDT: Harding-Chamberlin 345-kV
line tripped.

3B} 15:31-33 EDT: MISO called PJM to determine
if PJM had seen the Stuart-Atlanta 345-kV
line outage. PJM confirmed Stuart-Atlanta
was outl.

Figure 4.5. FirstEnergy 345-kV Line Flows
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3C) 15:32:03 EDT: Hanna-Juniper 345-kV line
tripped.

3D} 15:35 EDT: AEP asked PJM to begin work on a
350-MW TLR to relieve overloading on the
Star-South Canton line, not knowing the
Hanna-Juniper 345-kV line had already trip-
ped at 15:32 EDT.

3E) 15:36 EDT: MISO called FE regarding
post-contingency overload on Star-Juniper
345-kV line for the contingency loss of the
Hanna-Juniper 345-kV line, unaware at the
start of the call that Hanpa-Juniper had
already tripped.

3F) 15:41:33-41 EDT: Star-South Canton 345-kV
tripped, reclosed, tripped again at 15:41 EDT
and remained out of service, all while AEP
and PJM were discussing TLR relief options
{event 3D).

Figure 4.6. Voltages on FirstEnergy’s 345-kV Lines:
impacts of Line Trips
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Transmission lines are designed with the expecta-
tion that they will sag lower when they are hotter.
The transmission line gets hotter with heavier line
loading and under higher ambient temperatures,
so towers and conduclors are designed to be tall
enough and conductors pulled tightly enough to
accommodate expected sagging.

A short-circuit occurred on the Harding-Cham-
berlin 345-kV line due to a contact between the
line conductor and a tree. This line failed with
power flow at only 43.5% of its normal and emer-
gency line rating. Incremental line current and
temperature increases, escalated by the loss of
Harding-Chamberlin, caused enough sag on the
Hapna-Juniper line that it contacled a tree and
faulted with power flow at 87.5% of its normal
and emergency line rating. Star-South Canton
contacted a tree three times between 14:27:15 EDT
and 15:41:33 EDT, opening and reclosing each
time before finally locking out while loaded at
93.2% of its emergency rating at 15:42:35 EDT,

Overgrown trees, as opposed to
excessive conductor sag, caused
each of these faults. While sag
may have contributed to these
events, these incidents occurred
because the trees grew too tall and encroached
into the space below the line which is intended
to be clear of any objects, not because the lines
sagged into short trees. Because the trees were so
tall (as discussed below), each of these lines
faulted under system conditions well within spec-
ified operating parameters. The investigation team
found field evidence of tree contact at all three
locations, although Hanna-Juniper is the only
one with a confirmed sighting for the August 14
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treefline contact. For the other locations, the team
found various types of evidence, outlined below,
that confirm that contact with trees caused the
short circuits to ground that caused each line to
trip out on August 14.

To be sure that the evidence of tree/line contacts
and trec remains found al each site was linked to
the events of August 14, the team locked at
whether these lines had any prior history of out-
ages in preceding months or years that might have
resulted in the burn marks, debarking, and other
vegetative evidence of line contacts. The record
establishes that there were no prior sustained out-
ages known to be caused by trees for these lines in
2001, 2002 and 2003.22

Like most transmission owners, FE patrols its lines
regularly, flying over each transmission line twice
a year to check on the condition of the rights-
of-way. Notes from fly-overs in 2001 and 2002
indicate that the examiners saw a significant num-
ber of trees and brush that needed clearing or trim-
ming along many FE transmission lines.
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3A) FE’s Harding-Chamberlin 345-kV Line
Tripped: 15:05 EDT

At 15:05:41 EDT, FE’s Harding-
Chamberlin line (Figure 4.8)
tripped and locked out while
loaded at 43.5% of its normal and
emergency rating. The investiga-
tion team has examined the relay data for this trip,
identified the geographic location of the fault, and
determined that the relay data match the classic

Figure 4.8. Harding-Chamberlin 345-kV Line

“signature” pattern for a tree/line short circuit to
ground fault. Going to the fault location deter-
mined from the relay data, the field team found
the remains of trees and brush. At this location,
conductor height measured 46 feet 7 inches, while
the height of the felled tree measured 42 feet; how-
ever, portions of the tree had been removed from
the site. This means that while it is difficult to
determine the exact height of the line contact, the
measured height is a minimum and the actual con-
tact was likely 3 to 4 feet higher than estimated
here. Burn marks were observed 35 {eet 8 inches
up the tree, and the crown of this tree was at least 6
feet taller than the observed burn marks. The tree
showed evidence of fault current damage.23

When the Harding-Chamberlin line Jocked out,
the loss of this 345-kV path caused the remaining
three southern 345-kV lines into Cleveland to pick
up more load, with Hanna-Juniper picking up
the most. The Harding-Chamberlin outage also
caused more power to flow through the underly-
ing 138-kV system.

MISO did not discover that Har-
‘ding-Chamberlin had tripped
until after the blackout, when
MISO reviewed the breaker
operation log that evening. FE
indicates that it discovered the line was out while
investigating system conditions in response
MISO’s call at 15:36 EDT, when MISO told FE that
MISO's flowgate monitoring tool showed a Star-
Juniper line overload following a contingency loss
of Hanna-Juniper;2* however, the investigation
team has found no evidence within the control
room logs or transcripts to show that FE knew of
the Harding-Chamberlin line failure until after the
blackout,

Harding-Chamberlin was not one
of the flowgates that MISO moni-
tored as a key transmission loca-
tion, so the reliability coordinator
was unaware when FE’s first 345-kV line failed.
Although MISO received SCADA input of the
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line’s status change, this was presented to MISO
operators as breaker status changes rather than a
line failure. Because their EMS system topology
processor had not yet been linked to recognize line
failures, it did not connect the breaker information
to the loss of a transmission line. Thus, MISO's
operators did not recognize the Harding-
Chamberlin trip as a significant contingency event
and could not advise FE regarding the event or its
consequences. Further, without its state estimator
and associated contingency analyses, MISO was
unable to identify potential overloads that would
occur due to various line or equipment outages.
Accordingly, when the Harding-Chamberlin

" 345KV line tripped at 15:05 EDT, the state estima-

tor did not produce resulls and could not predict
an overload if the Hanna-Juniper 345-kV line were
{o fail.?5

3C) FE’s Hanna-Juniper 345-kV Line Tripped:
15:32 EDT

At 15:32:03 EDT the Hanna-
Juniper line (Figure 4.9) tripped
and locked out. A tree-trimming
crew was working nearby and
observed the tree/line contact.
The tree contact occurred on the South phase,
which is lower than the center phase due to
construction design. Although little evidence re-
mained of the tree during the field team’s visit in
October, the team observed a tree stump 14 inches
in diameter at its ground line and talked to an indi-
vidual who witnessed the contact on August 14.28
FE provided photographs that clearly indicate that
the tree was of excessive height. Surrounding trees
were 18 inches in diameter at ground line and 60
feet in height (not near lines). Other sites at this
location had numerous {at least 20} trees in this
right-of-way.
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Figure 4.9. Hanna-Juniper 345-kV Line

Figure 4.10. Cause of the Hanna-Juniper Line Loss
eG4 kY Y - o

This August 14 photo shows the tree that caused the loss of
the Hanna-Juniper fine {tallest tree in photo). Other 345-kV

condtctors and shield wires can be seen in the background.
Photo by Nelson Tree,
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Hanna-Juniper was loaded at 87.5% of its normal
and emergency raling when it tripped. With this
line open, aimost 1,000 MVA had to find a new
path to reach its load in Cleveland. Loading on the
remaining two 345-kV lines increased, with
Star-Juniper teking the bulk of the power. This
caused Star-South Canton’s loading to rise above
its normal but within its emergency rating and
pushed more power onto the 138-kV system.
Flows west into Michigan decreased slightly and
voltages declined somewhat in the Cleveland area.

3D} AEP and PJM Begin Arranging o TLR for
Star-South Canton; 15:35 EDT

Because its alarm system was not
working, FE was not aware of the
Harding-Chamberlin or Hanna-
Juniper line trips. However, once
MISO manually updated the state
estimator model for the Stuart-Atlanta 345-kV line
outage, the software successfully completed a
state estimation and contingency analysis at 15:41

EDT. But this left a 36 minute period, from 15:05
EDT to 15:41 EDT, during which MISO did not
recognize the consequences of the Hanna-Juniper
loss, and FE operators knew neither of the line’s
loss nor its consequences. PJM and AEP recog-
nized the overload on Star-Sounth Canton, but had
not expected it because their earlier contingency
analysis did not examine enough lines within the
FE system to foresee this result of the Hanna-
Juniper contingency on top of the Harding-
Chamberlin outage.

After AEP recognized the Star-
Scuth Canlon overload, at 15:35
EDT AEP asked PIM to begin
developing a 350-MW TLR to mit-
igate it. The TLR was to relieve
the actual overload above normal rating then
occurring on Star-South Canlon, and prevent an
overload above emergency rating on that line if the
Sammis-Star line were to fail. But when they
began working on the TLR, neither AEP nor PJM
realized that the Hanna-Juniper 345-kV line had
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already tripped at 15:32 EDT, further degrading
system conditions. Since the great majority of
TLRs are for cuts of 25 to 50 MW, a 350-MW TLR
request was highly unusual and operators were
attempting to confirm why so much relief was
suddenly required before implementing the
requested TLR. Less than ten mimutes elapsed
between the loss of Hanna-Juniper, the overload
above the normal limits of Star-South Canton, and
the Star-South Canton trip and lock-out.

The primary tool MISO uses for
assessing  reliability on key
flowgates {specified groupings of
transmission lines or equipment
that sometimes have less transfer
capability than desired) is the flowgate monitoring
tool. After the Harding-Chamberlin 345-kV line
outage at 15:05 EDT, the flowgate monitoring tool
produced incorrect {obsolete) results, because the
outage was not reflected in the model. As aresult,
the tool assumed that Harding-Chamberlin was
still available and did not predict an overload for
loss of the Hanna-Juniper 345-kV line. When
Hanna-Juniper {ripped at 15:32 EDT, the resulting
overload was detected by MISO’s SCADA and set
off alarms to MISO’s system operators, who then
phoned FE about it.27 Because both MISO’s state
estimator, which was still in a developmental
state, and its flowgate monitoring tool were not
working properly, MISO's ability to recognize FE's
evolving contingency situation was impaired.

3F) Loss of the Star-South Canton 345-kV Line:
15:41 EDT

The Star-South Canton-line (Figure 4.11) crosses
the boundary between FE and AEP, and the line is
jointly owned—each company owns the portion
of the line within its respective territory and man-
ages the right-of-way there. The Star-South Can-
ton line tripped and reclosed three times on the
afternoon of August 14, first at 14:27:15 EDT
{reclosing at both ends), then at 15:38:48 EDT, and
at 15:41:35 EDT it tripped and locked out at the
Star substation, A short-circuit to ground occurred
in each case. This line failed with power flow at
93.2% of its emergency rating.

The investigation field team
inspected the right of way in the
location indicated by the relay
digital fault recorders, in the FE
portion of the line. They found
debris from trees and vegetation that had been
felled. At this location the conductor height
was 44 feel 9 inches. The identifiable tree remains

measured 30 feet in height, although the team
could not verify the location of the stump, nor find
all sections of the tree. A nearby cluster of trees
showed significant fault damage, including
charred limbs and de-barking from faull current,
Further, topsoil in the area of the tree trunk was
disturbed, discolored and broken up, a common
indication of a higher magnitude fault or multiple
faults. Analysis of another stump showed that a
fourteen year-old tree had recently been removed
from the middle of the right-of-way.28

After the Star-South Canton line was lost, flows
increased greatly on the 138-kV system toward
Cleveland and area voltage levels began to degrade
on the 138-kV and 69-kV system. At the same
time, power flows increased on the Sammis-Star
345-kV line due to the 138-kV line trips—the only
remaining paths into Cleveland from the south.

FE's operators were not aware that
the system was operating oulside
first contingency limits after the
Harding-Chamberlin teip (for the
possible loss of Hanna-Juniper),
because they did not conduct a contingency analy-
sis.2% The investigation team has not determined
whether the system status information used by
FE's state estimator and contingency analysis
model was being accurately updated.

System impacts of the 345-kV failures. The inves-

© tigation modeling team examined the impact of

the loss of the Harding-Chamberlin, Hanna-
Juniper and Star-South Canton 345-kV lines. After
conducting a variety of scenarié analyses, they
concluded that had either Hanna-Juniper or Har-
ding-Chamberlin been restored and remained in-
service, the Star-South Canton line might not have
tripped and Jocked out at 15:42 EDT.

Figure 4.11. Star-South Canton 345-kV Line
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According to extensive investigation team model-
ing, there were no contingency limit viclations as
of 15:05 EDT prior to the loss of the Chamberlin-
Harding 345-kV line. Figure 4.12 shows the
line loadings estimated by investigation team
modeling as the 345-kV lines in northeast Ohio
began to trip. Showing line loadings on the 345-kV
lines as a percent of normal rating, it tracks how
the loading on each line increased as each subse-
quent 345-kV and 138-kV line tripped out of ser-
vice between 15:05 EDT (Harding-Chamberlin,
the first line above to stair-step down) and 16:06
EDT {Dale-West Canton). As the graph shows,
none of the 345- or 138-kV lines exceeded their
normal ratings until after the combined trips of
Harding-Chamberlin and Hanna-Juniper. But im-
mediately after the second line was lost, Star-
South Canton’s loading jumped from an estimated
829% of normal to 120% of normal (which was still
below its emergency rating) and remained at the
1209% level for 10 minutes before tripping out. To
the right, the graph shows the effects of the 138-kV
line failures (discussed in the next phase) upon
the two remaining 345-kV lines—i.e., Sammis-
Star’s loading increased steadily above 100% with
each succeeding 138-kV line lost.

Following the loss of the Harding-Chamberlin
345-kV line at 15:05 EDT, contingency limit viola-
tions existed for:

¢ The Star-Juniper 345-kV line, whose loadings
would exceed emergency limits if the Hanna-
Juniper 345-kV line were lost; and

¢ The HannaJuniper and Harding-Juniper
345-kV lines, whose loadings would exceed
emergency limits if the Perry generation unit
{1,255 MW) were lost.

Figure 4.12. Cumulative Effects of Sequential
Outages on Remaining 345-kV Lines
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Operationally, once FE's system entered an N-1
contingency violation state, any facility loss
beyond that pushed them farther into violation
and into a more unreliable state. After loss of the
Harding-Chamberlin line, to avoid violating NERC
criteria, FE needed to reduce loading on thess
three lines within 30 minutes such that no single
contingency would violate an emergency limit;
that is, to restore the system to a reliable operating
mode.

Phone Cualls into the FE Control Room

Beginning no earlier than 14:14
EDT when their EMS alarms
failed, and until at least 15:42
EDT when they began to recog-
nize their situation, FE operators
did not understand how much of their system was
being lost, and did not realize the degree to which
their perception of their system was in error ver-
sus frue system conditions, - despite receiving
clues via phone calls from AEP, PJM and MISO,
and customers. The FE operators were not aware
of line outages that occurred after the trip of
Eastlake 5 at 13:31 EDT until approximately 15:45
EDT, although they were beginning to get external
input describing aspects of the system’s weaken-
ing condition. Since FE's operators were not aware
and did not recognize events as they were oceur-

_ ring, they took no actions to return the system to a

reliable state.

A brief description follows of some of the calls FE
operators received concerning system problems
and their failure to recognize that the problem was
on their system. For ease of presentation, this set
of calls extends past the time of the 345-kV line
trips into the time covered in the next phase, when
the 138-kV system collapsed.

Following the first trip of the Star-South Canton
345-kV line at 14:27 EDT, AEP called FE at 14:32
EDT to discuss the trip and reclose of the line. AEP
was aware of breaker operations at their end
{South Canton) and asked about operations at FE's
Star end. FE indicated they bad seen nothing at
their end of the line but AEP reiterated that the trip
occurred at 14:27 EDT and that the South Canton
breakers had reclosed successfully.?0 There was
an internal FE conversation about the AEP call at
14:51 EDT, expressing concern that they had not
seen any indication of an operation, but lacking
evidence within their control room, the FE opera-
tors did not pursue the issue.

At 15:19 EDT, AEP called FE back to confirm that
the Star-South Canton trip had occurred and that
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AEP had a confirmed relay operation from the site.
FE's operator restated that because they had
received no trouble or alarms, they saw no prob-
lem. An AEP technician at the South Canton sub-
station verified the trip. At 15:20 EDT, AEP
decided to treat the South Canton digital fault
recorder and relay target information as a “fluke,”
and checked the carrier relays to determine what
the problem might be.31

At 15:35 EDT the FE control center received a call
from the Mansfield 2 plant operator concerned
about generator fault recorder triggers and excita-
tion ‘voltage spikes with an alarm for over-
excitation, and a dispatcher called reporting a
“bump” on their system. Soon after this call, FE's
‘Reading, - Pennsylvania control center called
reporting that fault recorders in the Erie west and
south areas had activated, wondering if something
had happened in the Ashtabula-Perry area. The
Perry nuclear plant operator called to report a
“spike” on the unit’s main transformer. When he
went to look at the metering it was “still bouncing
around pretty good. I've got it relay tripped up
here ... so I know something ain’t right.”32

Beginning at this time, the FE operators began to
think that something was wrong, but did not rec-
ognize that it was on their system. “It's got tobe in
distribution, or something like that, or somebody
else’s problem ... but I'm not showing any-
thing.”33 Unlike many other transmission grid
control rooms, FE's control center does not have a
map board (which shows schematically all major
lines and plants in the control area on the wall in
front of the operators}), which might have shown

“the location of significant line and facility outages
within the control area.

At 15:36 EDT, MISO contacted FE regarding the
post-contingency overload on Star-Juniper for the
loss of the Hanna-Juniper 345-kV line.3¢

At 15:42 EDT, FE's western transmission operator
informed FE's IT staff that the EMS system func-
tionality was compromised. “Nothing seems to be
updating on the computers.... We've had people
calling and reporting trips and nothing seems to be
updating in the event summary... I think we've got
something seriously sick.” This is the first evi-
dence that a member of FE's control room staff rec-
ognized any aspect of their degraded EMS system.
There is no indication that he informed any of the
other operators at this moment. However, FE's IT
staff discussed the subsequent EMS alarm correc-
tive action with some control room staff shortly
thereafter.

Also at 15:42 EDT, the Perry plant operator called
back with more evidence of problems. “I'm still
getting a lot of voltage spikes and swings on the
generator.... I don’t know bow much longer we're
going to survive.”35

At 15:45 EDT, the tree trimming crew reported
that they had witnessed a tree-caused fault on the
Eastlake-Juniper 345-kV line; however, the actual
fault was on the Hanna-Juniper 345-kV line in the
same vicinity. This information added to the con-
fusion in the FE control room, because the opera-
tor h;léi indication of flow on the Eastlake-Juniper
line.

After the Star-South Canton 345-kV line tripped a
third time and locked out at 15:42 EDT, AEP called
FE at 15: 45 EDT to discuss and inform them that
they had additional lines that showed overload.
FE recognized then that the Star breakers had trip-
ped and remained open.37

At 15:46 EDT the Perry plant operator called the
FE control room a third time to say that the unit
was close to tripping off: “It's not looking good....
‘We ain't going to be here much longer and you're
going to have a bigger problem.”38

At 15:48 EDT, an FE transmission operator sent
staff to man the Star substation, and then at 15:50
EDT, requested staffing at the regions, beginning

with Beaver, then East Springfield.?9
" At 15:48 EDT, PJM called MISO to report the

Star-South Canton trip, but the two reliability
coordinators’ measures of the resulting line flows
on FE's Sammis-Star 345-kV line did not match,
causing them to wonder whether the Star-South
Caniton 345-kV line had returned to service.40

At 15:56 EDT, because PJM was still concerned
about the impact of the Star-South Canton trip,
PJM called FE to report that Star-South Canton
had tripped and that PJM thought FE's
Sammis-Star line was in actual emergency limit
overload. FE could not confirm this overload. FE
informed PJM that Hanna-Juniper was also out
service. FE believed that the problems existed
beyond their system. “AEP must have lost some
major stuff,”41

Emergency Action

For FirstEnergy, as with many utilities, emergency
awareness is often focused on energy shortages.
Utilities have plans to reduce loads under these
circumstances to increasingly greater degrees.
Tools include calling for contracted customer load
reductions, then public appeals, voltage reduc-
tions, and finally shedding system load by cutting
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off interruptible and firm customers. FE has a plan
for this that is updated yearly. While they can trip
loads guickly where there is SCADA control of
load breakers {although FE has few of these}, from
an energy point of view, the intent is to be able to
regularly rotate what loads are not being served,
which requires calling personnel out to switch the
various groupings in and out. This event was not,
however, a capacity or energy emergency or sys-
tem instability, but an emergency due to transmis-
sion line overloads.

To handle an emergency effectively a dispatcher
must first identify the emergency situation and
then determine effective action. AEP identified
potential contingency overloads at 15:36 EDT and
called PJM even as Star-South Canton, one of the
AEP/FE lines they were discussing, tripped and
pushed FE’s Sammis-Star 345-kV line 1o its emer-
gency rating. Since that event was the opposite of
the focus of their discussion about a TLR for a pos-
sible loss of Sammis-Star that would overload
Star-South Canton, they recognized that a serious
problem had arisen on the system for which they
did not have a ready solution.#? Later, around
15:50 EDT, their conversation reflected emer-
gency conditions (138-kV lines were tripping and
several other lines overloaded) but they still found
no practical way to mitigate these overloads across
utility and reliability coordinator boundaries.

At the control area level, FE remained unaware of
the precarious condition their system was in, with
key lines out of service, degrading voltages, and
severe overloads on their remaining lines.3 Tran-
scripts show that FE operators were aware of fall-
ing voltages and customer problems after loss of
the Hanna-Juniper 345-kV line (at 15:32 EDT).
They called out personnel to staff substations
because they did not think they could see them
with their data gathering tools. They were also
talking to customers. Bui there is no indication
that FE's operators clearly identified their situa-
tion as a possible emergency until around 15:45
EDT when the shift supervisor informed his man-
ager that it looked as if they were losing the sys-
tem; even then, although FE had grasped that its
system was in trouble, it never officially declared
that it was an emergency condition and that emer-
gency or extraordinary action was needed.

FE’s internal control room procedures and proto-
cols did not prepare them adequately to identify
and react to the August 14 emergency. Through-
out the afternoon of August 14 there were many
clues that FE had lost both its critical monitoring
alarm f{unctiopality and that its transmission

system’s reliability was becoming progressively
more compromised. However, FE did not fully
piece these clues together until aftex it had already
lost critical elements of its transmission system
and only minutes before subsequent trippings
triggered the cascade phase of the blackout. The
clues to a compromised EMS alarm system and
transmission system came from a number of
reports from various parties external to the FE
transmission control room. Calls from FE custom-
ers, generators, AEP, MISO and PJM came into the
FE control room. In spite of these clues, because of
a number of related factors, FE failed to identify
the emergency that it faced.

The most critical factor delaying the assessment
and synthesis of the clues was a lack of informa-
tion sharing between the FE system operators. In
interviews with the FE operators and analysis of
phone transcripts, it is evident that rarely were
any of the critical clues shared with fellow opera-
tors. This lack of information sharing can be
attributed to:

1. Physical separation of operators (the reliability
operator responsible for voltage schedules is
across the hall from the transmission
operators). :

[

. The lack of a shared electronic log (visible to
all), as compared to FE's practice of separate
hand-written logs.44

w

. Lack of systemalic procedures to brief incoming
staff at shift change times.

S

. Infrequent training of operators in emergency
scenarios, identification and resolution of bad
data, and the importance of sharing key infor-
mation throughout the control roont.

FE has specific written proce-
dures and plans for dealing with
resource deficiencies, voltage
depressions, and overloads, and
these include instructions to

adjust generators and trip firm loads. After the loss
of the Star-South Canton line, voltages were below
limits, and there were severe line overloads. But
FE did not follow any of these procedures on
August 14, because FE did not know for most of
that time that ils system might need such
treatment.

MISO was hindered because it
lacked clear visibility, responsi-
bility, authority, and ability lo
take the actions needed in this cir-
cumstance. MISO had interpre-
tive and operational tools and a large amount of
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Figure 4.13. Timeline Phase 4
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system data, but had a limited view of FE's system.
In MISQ’s function as FE's reliability coordinator,
its primary task was to initiate and implement
TLRs, recognize and solve congestion problems in
less dramatic reliability circumstances with lon-
ger solution time periods than those which existed
on August 14.

What training did the operators and reliability
coordinators have for recognizing and responding
1o emergencies? FE relied upon on-the-job experi-
ence as training for its operators in handling the
routine business of a normal day but had never
experienced a major disturbance and had no simu-
lator training or formal preparation for recogniz-
ing and responding to emergencies. Although all
fied, neither group had significant training, docu-
mentation, or actual experience for how to handle
an emergency of this type and magnitude.

Throughout August 14, most major elements of
Fl's EMS were working properly. The system was
automatically transferring accurale real-time
information about FE’s system conditions to com-
puters at AEP, MISO, and PJM. FE's operator did
not believe the transmission line failures reported
by AEP and MISO were real until 15:42 EDT, after
FE conversations with the AEP and MISO control
rooms and calls from FE IT staff to report the fail-
ure of their alarms. At that point in time, FE opera-
tors began to think that their system might be in
jeopardy—~but they did not act to restore any of the
lost transmission lines, clearly alert their reliabil-
ity coordinator or neighbors about their situation,
or take other possible remedial measures (such as
load-shedding) to stabilize their system.

Phase 4:
138-kV Transmission System
Collapse in Northern Ohio:
15:39 to 16:08 EDT

Overview of This Phase

As each of FE's 345-kV lines in the Cleveland area
tripped out, it increased loading and decrsased
voltage on the underlying 138-kV system serving
Cleveland and Akron, pushing those lines into
overload. Starting at 15:39 EDT, the first of an
eventual sixteen 138-kV lines began to fail. Figure
4.14 shows how actual voltages declined at key
138-kV buses as the 345- and 138-kV lines were
lost. As these lines failed, the voltage drops caused
a number of large industrial customers with volt-
age-sensitive equipment to go off-line automati-
cally to protect their operations. As the 138-kV
lines opened, they blacked out customers in

Figure 4,14, Voltages on FirstEnergy’s 138-kV
Lines: Impacts of Line Trips
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Akron and the areas west and south of the city, .

ultimately dropping about 600 MW of load.

Key Phase 4 Events

Between 15:39 EDT and 15:58:47 EDT seven
138-kV lines tripped:

4A) 15:39:17 EDT: Pleasant Valley-West Akron
138-kV line tripped and reclosed at both ends.
15:42:05 EDT: Pleasant Valley-West Akron
138-KV West line tripped and reclosed.
15:44:40 EDT: Pleasant Valley-West Akron
. 138-kV West line tripped and locked out.

15:42:49 EDT: Canton Central-Cloverdale
138-kV line tripped and reclosed.

15:45:39 EDT: Canton Central-Cloverdale
138-kV line tripped and locked out.

4C) 15:42:53 EDT: Cloverdale-Torrey 138-kV line
tripped.

4D) 15:44:12 EDT: East Lima-New Liberty 138-kV
line tripped.

4E) 15:44:32 EDT: Babb-West Akron 138-kV line
and locked out.

4F) 15:51:41 EDT: East Lima-N. Findlay 138-kV
line tripped and reclosed at East Lima end
only.

4G) 15:58:47 EDT: Chamberlin-West Akron 138-
kV line tripped.
Note: 15:51:41 EDT: Fostoria Central-N.
Findlay 138-kV line tripped and reclosed, but
never locked out, -

At 15:59:00 EDT, the loss of the West Akron bus
cansed another five 138-kV lines to trip:

4H) 15:59:00 EDT: West Akron 138-kV bus trip-
ped, and cleared bus section circuit breakers
at West Akron 138 kV.

41} 15:59:00 EDT: West Akron-Aetna 138-kV line
opened.

4]} 15:59:00 EDT: Barberton 138-kV line opened
at West Akron end only. West Akron-B18
138-kV tie breaker opened, affecting West
Akron 138/12-kV transformers #3, 4 and 5 fed
from Barberton.

4K) 15:59:00 EDT: West Akron-Granger-Stoney-
Brunswick-West Medina opened.

4L} 15:59:00 EDT: West Akron-Pleasant Valley
138-kV East line {Q-22) opened.

4B

~

4M) 15:59:00 EDT: West Akron-Rosemont-Pine-
Wadsworth 138-kV line opened.

From 16:00 EDT to 16:08:59 EDT, four 138-kV

lines tripped, and the Sammis-Star 345-kV line

tripped on overload:

4N} 16:05:55 EDT: Dale-West Canton 138-kV line
tripped at both ends, reclosed at West Canton
only

40) 16:05:57 EDT: Sammis-Star 345-kV line
tripped

4P) 16:06:02 EDT: Star-Urban 138-kV line tripped

40Q) 16:06:09 EDT: Richland-Ridgeville-Napo-
leon-Stryker 138-kV line tripped and locked
out at all terminals

4R} 16:08:58 