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l. Purpose

Thisreport addresses whether therestructuring of the electric utility
industry in the United States, and most specifically in the Midwest

I ndependent System Operator (M1SO) area, contributed to the August
2003 blackout in northeastern North America.

There have been numerous after-the-fact reviews of the August 2003 blackout. The
various ingtitutional reports by the Department of Energy (DOE), North American
Electric Reliability Council (NERC), East Central Area Reliability Coordination
Agreement (ECAR), etc., addressed the cause of the blackout by looking one step beyond
the most immediate causes. As noted in Chapter 3, page 17 of the April 2004 Find
Report of the U.S. Canada Power System Outage Task Force:

“ Adictionary definition of “ cause” is“ something that produces an effect, result,
or consequence.”? In searching for the causes of the blackout, the investigation
team looked back through the progression of sequential events, actions and
inactions to identify the cause(s) of each event. The idea of “ cause’ is here linked
not just to what happened or why it happened, but more specifically to the entities
whose duties and responsibilities were to anticipate and prepare to deal with the
things that could go wrong. Four major causes, or groups of causes, are

identified (see box on page 18).

Although the causes discussed below produced the failures and events of August
14, they did not leap into being that day. Instead, as the following chapters
explain, they reflect long-standing institutional failures and weaknesses that need

to be understood and corrected in order to maintain reliability.”

Although this quote suggests that the investigation focused on underlying causes of the
blackout, the post-blackout reviews did not specifically address the true root causes, as

illustrated by the following extracts from two ECAR reports.

“ECAR INVESTIGATION OF AUGUST 14, 2003 BLACKOUT by MAJOR SYSTEM
DISTURBANCE ANALY SIS TASK FORCE
Technical Report”

“ 1t should be noted that the pursuit of the root causes to the above factors was not
within the scope of this MSDATF effort, and hence, root causes are not addressed
in the [Maor System Disturbance Analysis Task Force] MSDATF Technical

Report.”

“ECAR INVESTIGATION OF AUGUST 14, 2003 BLACKOUT by MAJOR SYSTEM
DISTURBANCE ANALY SIS TASK FORCE
Recommendations Report”




“ The technical analysis of what happened in ECAR was done by the ECAR Major
System Disturbance Analysis Task Force (MSDATF), which focused specifically
on the system behavior during the events leading up to and through the blackout,
on the system response to the various events, and on the behavior of the protective
relaying systems as the events progressed throughout the afternoon of August 14.”

The post-blackout reviews attempted to determine what happened or didn’t happen from
atechnical perspective. They did not take the next step and ask why — what managerial
decisions were made, or not made, that brought about the more immediate causes of the
blackout.

For example, tree contact was identified as an immediate cause of power line tripouts.
This was explained by unacceptable right-d-way maintenance practices. What was not
pursued was why the companies involved had decided on their right of -way maintenance
practices. Could it have been to maximize immediate profits?

Similarly, inadequate situation awareness has been identified as another immediate cause.
This was explained, in part, by deficienciesin the analytical capabilities of control
centers, communication protocols, training, etc. However, the reasons for these
deficiencies were not pursued. Could the reasons have included decisions to keep costs
down so as to show better financia results? Could there have been a decision to “speed
things up” when establishing MISO, in reaction to external pressures to establish a new
market structure, before all physical and management systems were in place?

Unfartunately, the information required to answer these broader questions is not publicly
available and these questions have not even been asked, nor have secondary sources of
information (e.g., maintenance expenditures as found in required company submissions
to the Federal Energy Regulatory Commission (FERC)) been reviewed.

This report attempts to lay out some of the pertinent questions that are still unanswered
and, where possible, supply relevant information and conclusions related to these
guestions.

Il.  Basic Approach

The review presented in this report was conducted by a group of engineers with extensive
high-level experience in the electric power industry and access to information from
severa hundred individuals involved in the industry. While it was triggered by the
August 14, 2003 blackout, it has necessarily involved a more general concern with how
national policies have affected the reliability of electricity service to American

consumers. It considers the roles of industry and government, particularly FERC. It
focuses on reliability, examines the responsibilities and failures of NERC, includes brief
discussions of the government’s investigation of the August 14, 2003 blackout, and calls
attention to some as-yet unanswered questions. It is based on two essential ingredients:



>

When comparing alternatives, characterize them correctly. In reviewing the effect
of deregulation on the August 14th blackout, it is essential that comparisons be
made based on accurate information about prior procedures. Unfortunately, many
who make such comparisons often have very little knowledge of past procedures.
Avoid being influenced by political, commercial, or personal power concerns.
The most precious thing that anyone can bring to areview of policy, such asthis
report, is to be an honest witness to what he or she knows.

Executive Summary

Deregulation and the concomitant restructuring of the electric power industry in the U.S.
have had a devastating effect on the reliability of North American power systems, and
constitute the ultimate root cause of the August 14, 2003 blackout. Specifically,
deregulation and restructuring have led to:

>

Changes in focus from long-term optimization and inter-system coordination and
reliability to total dependence on immediate profits and the efficacy of “the
market.”

Change in technical qualifications of those holding management positionsin
electric power organizations and government policy makers and regulators; this
change affects entire organizations.

Reductionsin personnel at electric power organizations and companies.

Failure to make adequate technical analyses including risks when setting
government policies.

Increased complexity of operations because of separation of generation and
transmission functions, the large increase in the number of organizations
involved, and the establishment of additional levels of responsibility in the
operation/control process.

Dilution of management responsibility, including too many entities in the
management structure with veto power.

An amost fundamentalist reliance on markets to solve even the most
scientifically complex problems.

Decreased emphasis on the importance of strong reliability standards, and a trend
toward lower standards; thisis most pronounced in the very organization charged
with maintaining reliability —~NERC — aided and abetted by FERC.

Dispersed, fragmented control of the bulk power system in the Midwest.



» A patchwork quilt of overlapping jurisdictions among marketing aress,
Independent System Operators/Regional Transmission Organizations
(ISOS/RTOs), and regional reliability councils in the midwest.

» Reductions in, or outright elimination of, training including training of operators.

» Continuation of the historical problem of geoelectrically small control areasin

the Midwest, despite the creation of the MISO, which, in the context of operations
on August 14, 2003, appeared to be little more than a toothless shell.

Unless the root causes of the August 14, 2003 blackout are addressed and the trend
toward lower standards reversed, the likelihood of future blackouts will increase.

The DOE/Canadian report demonstrates the dominance of market participants and lack of
government concern about the root causes of the blackout. ' Both are also clearly
illustrated by the almost two-year delay in the investigations, and discussions that are
taking place through the competition and reliability study of which this paper is part.

Despite its “spin”, the Energy Policy Act of 2005 does nothing to address the root causes
of the 2003 blackout, and hence will do nothing to enhance reliability.

IV. Change in Industry Structure

To understand the changes that have taken place in the structure of the electricity
industry, it is necessary to compare current and prior procedures and examine the
increased complexity of today’s system relative to the system of the past.

A. Prior Procedures

From the installation of inter-regional transmission ties in the 1960s until the start of
restructuring/deregulation in the 1990s, generation and transmission were planned,
designed, and operated on a regionally coordinated basis.>* Most individual power
companies were vertically integrated, so development of generation and transmission was
coordinated. Installation of gener ation took into account transmission limits, and
installation of transmission took into account generation needs. Hierarcha organizations
(power pools) evolved covering multi-company areas and each having limited numbers
of participants; e.g., the PennsylvaniaNew Jersey-Maryland Interconnection (P JM), New
Y ork Power Pool (NY PP), and New England Pool (NEPOOL). Power poolsin turn

! DOE personnel have indicated in correspondence with the authors they had more important things to ook
into. Kevin Kolevar, March 8, 2005, attachmentsto letter to J.A. Casazza (see pages 12 and 13).

2 The Congressional Research Service Report to Congress on Electric Utility Reform update of April 21,
2005 does not discuss such issues asindustry behavior and itsimpact on reliability.

% Casazza, John A., 1993, “The Development of Electric Power Transmission”, originally published by the
Institute of the Electrical and Electronic Engineers. Now available from www.L ulu.com

4 Rosen, Richard A, 2003, “ The August 14, 2003 Blackout in the United States: Technical and Regulatory
Issues’, Report to the Swiss Federal Office of Energy, November 11 (Tellus Institute, r.rosen@tellus.org).




combined to formregional reliability councils; e.g., Mid-Atlantic Area Council (MAAC),
ECAR, and Northeast Power Coordinating Council (NPCC). These councils coordinated
through organizations such as MEN (consisting of MAAC, ECAR, and NPCO), VEM
(consisting of VACAR, ECAR, and MAAC), and VAST (consisting of VACAR,
American Electric Power [ AEP], Southern,and Tennessee Valley Authority [TVA]).
Reliability criteria, monitoring and enforcement were accomplished by the regional
councils, which had boundaries congruent with planning and operating organizations.
Inter-regional coordination was accomplished by organizations such as MEN, VEM, and
VAST.

The various organizations communicated often and effectively and cooperated both on
real-time operating basis and on a longer-term planning basis. Sales and purchases of
power were conducted through these hierarchal organizations, and each organization was
well aware of conditionsin other systems that could affect it. Each system’s plans were
coordinated with those of its neighbors.

B. Changes Resulting From Restructuring

However, during the past 15 years, the structure — indeed the very underpinnings — of the

electric power industry have changed. The following phenomena are key indicators of
the changes in the industry’ s structure:

» The functiona separation of generation and transmission within companies as
mandated by Order 888. Reliable planning and operation of a bulk supply
system requires full coordination between generation and transmlsson this
functional separation made coordination much more difficult.> In most
companies system planning departments were split up or disbanded. Typical
organizationa impacts were:

The diffusion of best technical knowledge which in the past was
centered in planning departments.

Severe reductions in personnel in generation and transmission,
including encouragement of senior personnel to take early retirement.
These reductions effectively ended the transfer of essential expertise
from one generation to the next.® "8 910

® In Con Edison, this resulted in disassemb ling the Planning organization that had reported to one Vice
President into three entities reporting to three different Vice Presidents. 1n AEP, the System Planning
Department, which had reported to the Chief Executive Officer for many years, was disbanded and its
functions were assigned to different organizations and eventually eliminated.

6 Delea, F., and J. Casazza 2005, “Why Have Lessons Learned Not Been Transferred to the Current
Generation of Power System Engineers, Managers and Policy Makers and What Can Be Done About 1t?",
|EEE Power Engineering Society, San Francisco, June (also Energy Pulse, October, 2004).

" Inthe United States, reductions in personnel have been greater in the deregul ated portions of the industry
than in those still under regulation. Although some reductionsin labor force are appropriate at times,
others are the result of afocus on immediate profits and contributed to the blackout. A competent analysis
of the effects of such labor reductions has been provided by the International Brotherhood of Electrical
Workers (IBEW) and the Utility Workers Union of America (UWUA). See James L. Hunter, Jan. 20,



Reductions in training as a means of reducing costs.

The divestiture by many private utilities of their generation resources
in response to regulatory pressures. Many companies either “spun-off”
their generating assets into unregulated affiliates or sold them to third
parties. This increased number of “players’ greatly complicated the
system planning process and diffused responsibility for maintaining a
reliable system.

» Thetransfer of control of transmission assets in response to federal regulatory
requirements to |SOs/RTOs, the mgjority of whose boards were made up of
individuals with no knowledge of power system operational or reliability
issues.tt

» Entrance of merchant power plants into the power system. This aso

complicated the system planning process and diffused responsibility for
maintaining a reliable system.

» New market areas were established that were inc onsistent with the boundaries
of responsible operating entities and/or the regiona councils responsible for
reliability standards and enforcement. For example, the PIM and PIM West
marketing area stretches across three reliability councils, at least three
|SO/RTO-type organizations, and numerous control aress.

» Anincrease in system and decision making complexity, with more
opportunities for delay and the likelihood of “watering down” decisions to the
lowest common denominator. On the day of the August 14, 2003 blackout,
MISO had neither the authority nor technical means to operate a generation
and transmission grid in the region. Since formal spot-markets had not been
established, a large number of bi-lateral contract trades originated with IPPs,
complicating system operations*?. These IPPs had little incentive to provide
needed reactive power on the day of the blackout.

2000, Submission to U.S. Department of Energy Power Outage Study Team (POST), January 20, 2000,
Jack McNally, Submission to U.S. Department of Energy Power Outage Study Team (POST).

8 U.S. Dept. of Labor, Bureau of Labor Statistics, www.bls.gov.

° Neederjohn, M. Scott, 2003, “ Regulatory Reform and Labor Outcomes in the U.S. Electricity Sector”,
Monthly Labor Review, May.

19 Hunter, James H., 2000 * Initial Comments of IBEW Local 1900” U.S. Department of Energy Power
Outage Study Team (POST), January 20.

1 Ownership and control of the transmission assets of the subsidiary electric utilities of First Energy were
transferred to American Transmission Systems (ATSI), asubsidiary of First Energy and the first electric
transmission subsidiary of an investor-owned utility in the U.S. Effective October 1, 2003, ATSI became
part of the Midwest | SO throughGridAmerica (a subsidiary of National Grid). GridAmericaisan
independent transmission company within the Midwest 1SO. With this transaction, ATSI’s control of those
functions and activities were to be performed by the Midwest | SO and GridAmerica.

12 See page 20, in Rosen (2003) (footnote 4, above) concerning excessive numbers of trades.



C. Increases in Complexity

The changes described above have created a more complicated and compartmentalized
industry structure thanwas the case in the past. One example of the increased
complication is the extraordinary increase in the membership of three “old line” power
pools. The New Y ork Independent System Operator (NY1S0) 2004 Annual Report™?
cites 245 “market participants’ significantly more than the eight members that made up
NY PP prior to restructuring. Each of these 245 market participants can make decisions
about buying and selling electric power that affect the transmission system in New Y ork
and in other regions. In 1993, PIM had 10 members and served 23 million peoplein five
states and the District of Columbia'*. Today, PIM has more than 350 members and
operates in 13 states and the District of Columbia. 1SO New England now has 237
market organizations, 150 of whic h are members of the Participants Committee®. The
complexity of the decision-making process has increased on the same scale in other
regions of the country. There have not been significant changes since the 2003 blackout.

In addition to an absolute increase in the number of participants, the inter-relationships
between and among the participants have changed. No longer are decisions made by a
relatively small number of non-competing organizations; today, decisions are made by a
large number of entities, most of which are competitors and each of which has more
interest in profit than in bulk-power-system reliability. Procedura rules established
between and among the various parties are no longer matters of overall corporate policy,
but rather of contractual arrangements based on the parties’ financia self-interest.

In sum, the complexity of planning and operating the electric power system has
significantly increased with the growth in the number of participants whose decisions

affect the overall system. It has further increased because the objective of many of these
organizations is short-term profits rather than long-term reliability.

V. Lessons Learned from Analyses of the
August 2003 Blackout

For an overview of lessons learned from anaysis of the 2003 blackout, we examine
reviews of major blackouts in the past as well as the reports by DOE and NERC on the
2003 blackout.

A. Past Blackout Reviews

Following the August 14, 2003 blackout, a number of reviews were conducted, the most
visible of whch was by DOE and the Canadian government. Separate reports were
prepared by NERC; by ECAR, MAAC, and NPCC; by the NY, New England and PIM

13« About Us” on the NY ISO web sitewww.nyiso.com, 2004 Annual Report.
14 PIM web site www.PIM.com

15 1SO New England web site www.iso-ne.com.

16 Richard, Alan H. 2004, “The Right Question”, Public Power, March-April.



ISOs; and by state regulatory commissions. Many of these documents focused narrowly
on technical issues. However, the DOE/Canadian and NERC reports raise issues that
could and should have been explored more deeply to determine how the complicated
organizational structure of the current “deregulated” industry, with its heightened focus
on commercia concerns, might have contributed to the problems that led to the blackouit.
Our approach is to highlight some of the conclusions/recommendations of these reports
and to raise follow-up questions that have not been addressed.

B. The DOE Report

The following italicized material'’ is excerpted from the Final Report on the August 14,
2003 Blackout in the United States and Canada - Causes and Recommendations - April
2004. The inserted questions are raised by the authors of this report.

Chapter 3, “ Causes of the Blackout and Violations of NERC Standards”

Page 19. “ Group 2: I nadequate situational awareness at FirstEnergy. FE did not
recognize or understand the deteriorating condition of its system.
Violations (I dentified by NERC):

Violation 7: FE’s operational monitoring equipment was not adequate to alert
FE’s operators regarding important deviations in operating conditions and the
need for corrective action as required by NERC Policy 4, Section A, Requirement
5.

Other Problems:

FE’ s operational monitoring equipment was not adequate to provide a means for
its operators to evaluate the effects of the loss of significant transmission or
generation facilities as required by NERC Policy 4, Section A, Requirement 4.

FE’s operations personnel were not provided sufficient operations information
and analysis tools as required by NERC Policy 5, Section C, Requirement 3.

FE’s operations personnel were not adequately trained to maintain reliable
operation under emergency conditions as required by NERC Policy 8, Section 1.”

In the aggregate, the above problems raise the question of why adequate equipment,
information and training were not provided.

Page 20. “ Group 4: Failure of the interconnected grid’ s reliability organizationsto
provide effective diagnostic support.

" This material is part of, but by no means all, of the material covered in Chapter 3 of the April 2004
Blackout Report.

10



Violations (I dentified by NERC):

Violation 5: MISO was using non-real-time data to support real-time operations,
in violation of NERC Policy 9, Appendix D, Section A, Criteria 5.2.”
Why weren't rea time data used? Was there consideration given to its use and, if so,
why was the decision made not to use it?

“Violation 6: PIJM and MISO as reliability coordinators lacked procedures or
guidelines between their respective organizations regarding the coordination of
actions to address an operating security limit violation observed by one of themin
the other’s area due to a contingency near their common boundary, as required
by Policy 9, Appendix C. Note: Policy 9 lacks specifics on what constitutes
coordinated procedures and training. “

When MISO was established and approved, why wasn't this most basic function of an

SO in place?

“Other Problems:
MISO did not have adequate monitoring capability to fulfill its reliability
coordinator responsibilities as required by NERC Policy 9, Appendix D, Section
A 4

Again, when M1 SO was established and approved, why wasn’ t this basic function of an

ISOin place?

“ American Electric Power (AEP) and PJM attempted to use the transmission
loading relief (TLR) process to address transmission power flows without
recognizing that a TLR would not solve the problem. *
What instructions/directions were given to the operators when trade-offs between
reliability and commerce occurred?

Page 21. “ I ngtitutional 1ssues
2. NERC and the industry’s reliability community were aware of the lack of
specificity and detailing some standards, including definitions of Operating
Security Limits, definition of planned outages, and delegation of Reliability
Coordinator functions to control areas, but they moved slowly to address these
problems effectively. “

What impediments does the new stakeholder process place in the path of the industry’s
reliability community when it tries to move effectively and expeditioudy?

C. The NERC Reports

NERC inits report “ August 14, 2003 Blackout: NERC Actions to Prevent and Mitigate
the Impacts of Future Cascading Blackouts — February 10, 2004” approved 14
recommendations for corrective action. Included are the following directives to MISO:

“B. Corrective Actions to Be Completed by MI SO

1



MISO shall complete the following corrective actions no later than June 30, 2004.

1. Reliability Tools. MISO shall fully implement and test its topology processor to
provide its operating personnel real -time view of the system status for all
transmission lines operating and all generating units within its system, and all
critical transmission lines and generating units in neighboring systems. Alarms
should be provided for operators for all critical transmission line outages. MISO
shall establish a means of exchanging outage information with its members and
neighboring systems such that the MI1SO state estimation has accurate and timely
information to perform as designed. MISO shall fully implement and test its state
estimation and real-time contingency analysis tools to ensure they can operate
reliably no less than every ten minutes. MISO shall provide backup capability for
all functions critical to reliability.

2. Visualization Tools. MISO shall provide its operating personnel toolsto
quickly visualize system status and failures of key lines, generators or equipment.
The visualization shall include a high level voltage profile of the systems at |east
within the M1SO footprint.

3. Training. Prior to June 30, 2004 MISO shall meet the operator training
criteria stated in NERC Recommendation 6.

4. Communications. MISO shall reevaluate and improve its communications
protocols and procedures with operational support personnel within MISO, its
operating members, and its neighboring control areas and reliability
coordinators.

5. Operating Agreements. MISO shall reevaluate its operating agreements with
member entities to verify its authority to address operating issues, including
voltage and reactive management, voltage scheduling, the deployment and
redispatch of real and reactive reserves for emergency response, and the
authority to direct actions during system emergencies, including shedding load.”

Collectively, these directives raise the question of why approva was given by FERC for
MISO to become “operational” in the first place if so many basic operational issues have
not been resolved.

The following italicized text was excerpted from NERC's “Technical Analysis of the
August 14, 2003, Blackout: What Happened, Why, and What Did we Learn? —Report to
the NERC Board of Trustees by the NERC Seering Group July 13, 2004” .

The first page of the July NERC report states that “ ... the NERC investigation did not
address regulatory, economic, market structure or policy issues’ related to the blackout.
However, on pages 94 and 95 under the section titled “Causal Analysis Results’, a
tantalizing statement is made that reinforces our view that additional investigation is
warranted (emphasis added).



“ The causes of the blackout described here did not result from inanimate events,
such as ‘the alarm processor failed’ or ‘a tree contacted a power line.” Rather,
the causes of the blackout were rooted in deficiencies resulting from decisions,
actions, and the failure to act of the individuals, groups, and organizations
involved. These causes were preventable prior to August 14 and are correctable.
Simply put — blaming a tree for contacting a line serves no useful purpose. The

responsibility lies with the organizations and persons charged with establishing
and implementing an effective vegetation management program to maintain

safe clearances between vegetation and energized conductors.

“ Each cause identified here was verified to have existed on August 14 prior to the
blackout. Each cause was also determined to be both a necessary condition to the
blackout occurring and, in conjunction with the other causes, sufficient to cause
the blackout. In other words, each cause was a direct link in the causal chain
leading to the blackout and the absence of any one of these causes could have
broken that chain and prevented the blackout. This definition distinguishes causes
as a subset of a broader category of identified deficiencies. Other deficiencies are
noted in the next section; they may have been contributing factors leading to the
blackout or may present serious reliability concerns completely unrelated to the
blackout, but they were not deemed by the investigators to be direct causes of the
blackout. They are till important; however, because they might have caused a
blackout under a different set of circumstances.”

The following italicized sections are some of the General Conclusions also from page 94
of the NERC report. The questions inserted between the quoted texts are those that we
believe need to be addressed.

* Reliability and control areas have adopted differing interpretations of the
functions, responsibilities, authorities, and capabilities needed to operate a
reliable power system.”

The reliability coordinator function is relatively new (post restructuring). Why was it
approved with such apparent weaknesses in its mission?

“e Deficienciesidentified in studies of prior large-scale blackouts were repeated,
including deficiencies in vegetation management, operator training, and toolsto
help operators better visualize system conditions. “

What are the reasms for the inattention to these prior problems?

The following quotations come from page 101 of the NERC report, in the section entitled
“Summary of Other Deficiencies in the Blackout Investigation”:

“22. Operating entities and reliability coordinators demonstrated an over -
reliance on the administrative levels of the [transmission loading relief] TLR

13



procedure to remove contingency and actual overloads, when emergency
redispatch of other emergency actions were necessary. TLR is a market based

congestion relief procedure and is not intended for removing an actual violation
inreal time.”

This observation raises the question of what manageria directions/guidance/instructions
operators had been given vis-a-vis the relative importance of reliability and the market.

“NERC’ stechnical analysis of the August 14 blackout leads it to fully concur with
the Task Force Interim Report regarding the direct causes of the blackout. The
report stated that the principal causes of the blackout were that FE did not
maintain situational awareness of conditions on its power system and did not

adequately manage tree growth in its transmission rights-of-way. Contributing
factors included ineffective diagnostic support provided by MISO as the reliability
coordinator for FE and ineffective communications between MISO and PJM.”

Why was MISO authorized by FERC if MI1SO was unable to provide effective diagnostic

support, or if there were ineffective communications capabilities between MISO and
PIM?

The remaining sections of this report attempt, to the extent feasible, to answer the
questions raised above and to explain how restructuring caused the blackout, as well as
an overal national decline in the reliability of electric power systems.

VI. Change in Focus from Coordination to Competition.

To understand how industry restructuring has led to a change in focus from coordination
to competition, we summarize the coordination procedures of the past (regulated)

industry and the changes that have resulted from deregulation.

A. Prior Coordination Procedures

Electric power systems require investments in major facilities typically costing from tens
of millions to billions of dollars. These facilities have long lead times, requiring many
years from start to completion, and often remain in service for up to 40 years. Regulation
provided for the return of the investment (depreciation) and the return onthe investment
(earnings) over the facilities' lifetimes.

Electricity systems were interconnected to take advantage of diversity in times of peak
use, equipment outages and emergencies. The industry’ s focus was on reliability and
long-term cost minimization. In that environment, a high degree of cooperation
developed among those involved in owning, managing, planning, and operating electric

14



power systems.*® Thislevel of coordination and cooperation was accelerated in the years
following the November 9, 1965 blackout.

B. Changes Caused by Restructuring

With deregulation and restructuring, the emphasis shifted from technical knowledge and
competence to financial and marketing knowledge. Economic theory replaced
engineering fact. The new managers are driven by the desire for “immediate profit.”
This has sometimes led to conflicts between marketers focused on profits and system
operators responsible for reliability, and disputes have been arbitrated by top
management.*®

In brief, restructuring fostered policies that involved increased reliability risk taking in
order to improve profits.

VII. Expenditure Reductions to Improve Profits

Deregulation has resulted in reductions in expenditures on transmission facilities,
maintenance, and personnel in the industry.

A. Reductions in Transmission Additions and Maintenance

There has been a 25 percent reduction in expenses for maintenance of power-system
facilities?® (including but not limited to tree trimming), and in personnel (including
operating personnel). In many companies, the time between routine maintenance
schedules has more than doubled since deregulation.> Between 1990 and 2000,
transmission investment fell at arate of about $50 million a year.??

B. Reductions in Personnel

The labor force at investor-owned utilities decreased from 480,000 to 350,000 between
1990 and 1999. U.S. Department of Labor data show that from 1999 to 2000 the
numbers of utility employees working in power generation dropped from 350,000 to
280,000, and in transmission and distribution from 196,000 to 156,000, while electricity
consumption continued to increase. Among the consequences were drastic reductionsin
training. At a FERC Technical Conference in Philadel phia, one system operator
observed, “We have downsized quite a bit in our operating staff.... There is not awhole

18 “The Development of Electric Power Transmission - The Role Played by Technology, Institutions, and
People,” 1993 |EEE Press. Now available from www.lulu.com

19 Thisisevidenced by August 14, 2003 recordings of discussions between system operators, who wished
to reduce power transfers, and marketers, who saw this as a threat to their profitability.

20 «K eeping the Power Flowing”, 2005, Consumer Energy Council of America, Jan. (Fig. 6, p. 33).

2 Hunter, James J., 2000, “Initial Comments of IBEW Local 1900” U.S. Department of Energy Power
Outage Study Team (POST), Jan 20.

22 “K eep the Power Flowing”, 2005 Consumer Energy Council of America, January (Fig. 3, p. 28).

15



lot of time left for training.”?> Many systems had no operator training programs, relying
solely upon “on-the-job” experience. An independent European analysis has concluded

that personnel reductions played an important part in recent blackouts there.

23 Transcri pt-Panel 1, DOE Technical Conference on Blackout, Comments by Scott Moore, Philadel phia,
Dec. 1, 2003.
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VIIl. Changes in Technical Qualification of Those Managing
Electric Power Organizations in Government and Industry

During the past 15 years there have been magjor shifts in the qualifications, experience,
and knowledge required of those who control electric power policy and manage electric
power activities,?* #°

Past experience has shown that technical standards and procedures are much less
important than the qualifications of the individuals who apply and enforce those
standards and procedures. Nonetheless, in response to the new preeminence of market
concerns, appointments to key industry regulatory and reliabilitz%/ organizations have
increasingly downplayed technical knowledge and experience.> Many appointees to key
electric energy policy positions, such as FERC Commissioners, show a complete lack of
the experience relevant for their positions, or are beholden to certain segments of the
industry. 27

IX. Failure to Pass on Past Knowledge

Deregulation has led to a failure to transfer knowledge gained from past blackouts even
though such knowledge could help prevent, or accelerate recovery from, future outages.
This lack of knowledge transfer contributed to the 2003 blackout. We delineate the
failure in knowledge transfer by reviewing investigations of past blackouts as well as the
2003 blackout.

A. Investigations of Past Blackouts

Between 1965 and 1977 there were three mgor blackouts affecting the eastern U.S. In
1978 a mgjor blackout shut down all of France, an outage in scope close to the size of the
August 14, 2003 blackout. Reviews of the 1965 northeastern U.S. and 1967 PIM
blackous led to the redization that extensive regional coordination of planning and
operations was requiredto improve reliability.

Other lessons were learned from reviews of prior blackouts, e.g., the need to make certain
that relay settings and transmission ratings were consistent and communicated to

240ver the years the experience of the majority of the industry executives has shifted from the technical to
thefinancial and political. Thisis evidenced by changesin the membership on the Edison Electric Institute
Board of Directors.

% The control of NERC has shifted over the past 15 years from those with technical backgrounds to
stakeholders, most of whom have financial or political backgrounds. Thisis evidenced by changesin the
NERC Board of Trustees.

26 Florman, Samuel C., 1976, “The Existential Pleasures of Engineering”, St. Martin’s Press.

27 Barranco, Miriam, 2005, “ Should There Be Reform for the Government A ppointment Process?’
Appendix B, www.PEST-03.0rg, Publications, “ Blackouts and Blunders’-January 21.
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operating personnel (Northeast 1965), the need for “black start” capability (Northeast
1965), the vital need for an Energy Management System (EMS) to analyze potential
problems (PIM 1967), the need for improved system restoration procedures (Northeast
1965, PIM 1967, Con Edison 1977), the need for adequate communication within and
between control areas (Con Edison 1977), the need for adequate reactive supply (France
1978), and the need to make certain that line clearances on rights of way are maintained
(West Coast 1996).

Following the blackouts mentioned above, many technical reports and papers were
prepared, presentations were made at various public and technical committee meetings,
and magazine and newspaper stories were published. Some of the lessons were
specifically addressed in reliability council documents. However, these lessons have
been ignored by the new, post-deregulation policy makers in today’s electric power
industry. The DOE report on the blackout identifies these failures to transfer lessons
learned from past blackouts as an important contributor to the August 2003 blackout.

The head of the DOE's Office of Transmission and Distributior?® commented that the
restoration of power after the August 14th blackout in about 2%2 days was a remarkable
achievement. This was a prime example of two of our observations: an especialy
uninformed regulator and the failure to pass on past knowledge. Almost 40 years earlier
(November 1965), a system almost as large was completely restored in 13 hours.
Following the blackout of al of France in 1978, the entire system was restored in four
hours! Understanding how and why these restorations were accomplished is important
knowledge, but was totally ignored by policy makers after August 14, 2003 —even
though a three-volume report on the 1965 blackout was published by the U.S.
government (one of this paper’s author s having served on the study group) and a report
on the 1978 French Blackout (writtenby another of this paper’ s authors on commission
from the DOE).

B. Investigation of August 14, Blackout

The effect of the lack of technica competence on reliability and the August 14th blackout
can be illustrated by a few examples:

1. FERC had approved the operation d the Midwest Independent System
Operator (M1S0), stretching acrossdl or parts of three reliability councils. While
FERC' s purpose was to facilitate market procedures, no analysis of the technical
adequacy of MISO was attempted. There was no appraisal of whether MISO was
prepared to assume operating responsibilities, whether the MISO control center
was complete, and whether its operators were properly trained or qualified. In
April 2003, MISO prepared its “Regiona Transmission Organization (RTO)
Reliability Plan.” It was vita that the procedures involved to coordinate MISO’'s
operations with existing reliability councils and security coordinators be carefully
reviewed. Quoting from the DOE Interim Blackout Report:

28 Recently changed to Office of Electricity Delivery and Energy Reliability.
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* “ Before approving MISO, FERC had asked NERC for a formal
assessment of whether reliability could be maintained under the
arrangements proposed by MS O and PIM. NERC replied affirmatively
but provisionally. NERC conducted audits in November and December of
2002 of the MISO and PJM reliability plans, and some of the
recommendations are still being addressed. The adequacy of the plans
and whether the plans were being implemented ads written are factorsin
NERC' s on-going investigation.”

Even though the plans had not been deemed adequate, FERC approved the
operation of MISO.

2. The chairman of FERC recently created a new department to address reliability
matters, and assume national control of reliability standards and their
enforcement. Additional engineers were hired for this purpose. The new staffers
will work in the Office of Markets, Tariffs, and Rates, under the management of
those responsible for enhancing market procedures. The creation of this
department is a recognition of past FERC failures, but the oversight of the
department’ s work by personnel whose focus is to enhance markets demonstrates
FERC' s inability to understand the problem.

3. The government’s blackout investigation is another example of the failure to
allow technically competent advisors to contribute. The government carefully
selected personnel and orchestrated the investigation’s limited content.?® The
government controlled the writing of the report, the public hearings, and
workshops conducted after the blackout. Technically competent participants were
given bare minimum opportunities to comment. The government even required
those involved in the investigation to sign confidentiality agreements, an action
unprecedented in the history of electric power in the U.S. By contrast, following
the 1965 blackout, Joseph C. Swidler, then chairman of the Federal Power
Commission (FERC' s predecessor), was instructed by President Lyndon Johnson
to have the nation’s best engineering talent available to supervise the investigation
—and that is exactly what happened. 2° The U.S.- Canada Power Outage Task
Force and the Electric System Working Group for the August 2003 blackout were
composed almost entirely of individuals either in federal or state regulatory
positions. Few appear to have had any technical experience in planning or
operating a power company. The NERC steering and working groups were staffed
by highly qualified technical people; however, these participants did not oversee
preparation of the study’s report which was a DOE staff effort.

29 Smith, Rebecca, 2003, “Political Agenda May Detract From Clear Blackout Analysis’, Wall Street
Journal, August 21.

30 « power and the Public Interest-The Memoirs of Joseph C. Swidler”, 2002, The University of Tennessee
Press, pp. 156-160.
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C. Departure of Key Personnel

Often essential knowledge is held by one individual or a very few teams and cannot be
passed on except though direct contact, i.e., a“doctor-intern” type relationship.
Programs that encouraged early retirement in electric power companies facilitated the
departure of personnel with extensive experience causing a breakdown in the essential
transfer of knowledge.> NERC's approach of writing voluminous procedures is not
sufficient to correct this problem. As we have noted, the best procedures are only as
good as the experience and expertise of the parties applying them.

X. Summary

The stage was set for the events of the 2003 blackout by changes in the structure of the
electric power industry. ** 33 The federal government, mostly through FERC, had
mandated untried and inappropriate structural changes. It established new rules and
procedures that facilitated bad behavior (e.g., Enron), with no analyses of the potential
effect on reliability.3** In a survey, more than half of the utility executives polled
(along with many others) expressed the belief that industry restructuring has caused a
declinein reliability.*® Only participants with no technical background argued that
market forces could somehow produce good engineering designs and operations.

In the wake of these failures, “spin” has, perhaps predictably, replaced substance, for
example:

» NERC's publication of the so-called “Version 0" of its reliability
standards was promoted to the press and public as a direct response to the
August 14, 2003 blackout — when, in fact, it was nothing more than the
restatement (in a somewhat different format) of the same reliability
standards NERC had been using for more than a decade.

» NERC continues to deny that changes proposed to its transfer capability
definitions are in effect a lowering, and watering down, of its standards.
Yet thisis demonstrably so in the view of anyone familiar with the

subject.3” Unless this trend is reversed, more blackouts will happen.

31 Hyklo, Jim, 2005, “Thanks for the Memories: Capturing Expert Knowledge”, Power, May.

32 DOE POST study, IBEW testimony.

33 Casazza, J.A., 1998, “Blackouts: Isthe Risk Increasing?’ Electrical World, April.

34 Whightman, Donald, 2005, “President’s Message” LIGHT, April.

3 Lerner, Eric J. 2004, “What's Wrong with the Electric Grid?’ The Industrial Physicist, Oct.

% Gale, Roger (G.F. Energy) 2004, “2004 Electric Outlook” (Bloomberg News , Jan 13).

37 Specific examples are past revisions of the 10- and 30-minute reserve requirement to 15 and 105 minutes,
and proposed revisions to NERC Standard 600 to eliminate provision for the loss of both circuitson a
double-circuit tower line.



The recently proposed Reliability First Corp., which would merge the regiona councils--
MAAC, ECAR, Mid-Atlantic Interconnected Network (MAIN), and possibly Midwest
Reliability Organization (MRO) -- into a single new reliability council, is being presented
as a“fix” to some of the problems that led to the August 14, 2003 blackout. But this
merger in no way addresses the important question of the host of geo-electrically small
control areas in the midwest, which contributed significantly to the 2003 blackout. Had
Reliability First Corp., as now proposed, been in existence on August 14, 2003, nothing
would have been different. Thisis a solution searching for a problem, spin rather than
substance.

Xl. Recommendations®®

The authors have been asked to provide recommendations, a difficult assignment. In the
massive effort to “deregulate” and “restructure” the electric power industry, the Laws of
Physics were ignored, replaced by a blind conviction that the Laws of Economics could
provide all things— including areliable system. Unfortunately, this has been proven to
be atragic mistake. The problem with correction, however, is that a fundamentalist
market philosophy has so permeated the entire industry, from the Federal Government
and its regulatory officials to the industry’ s own organizations, that to undo the damage
will likely take an effort well beyond a few simple recommendations. The problem
cannot easily be fixed since the problem is an innate attitude or belief system, not an error
or two in procedures or protocols. An indication of thisis the fact that, despite such
evidence as the California Meltdown, unprecedented price spikes, the criminal actions of
Enron and others, and the most devastating blackout in our history, policy makers still
steadfastly deny that deregulation and restructuring had anything at all to do with any of
it. Sociologists call this “cognitive dissonance.”

Recognizing this difficulty, there are a number of steps that could be taken to start the
nation on its difficult corrective path:

» Before approving any new 1SO/RTOs, ensure and demonstrate that the entity is
fully functional.

» Investigate and recommend guidelines for the geo€lectrical characteristics of
control areas.

» Require NERC to roll back the reductionsin reliability standards implemented
since 1998

» Prohibit NERC from implementing any further reductions in reliability standards.

38 These recommendations were prepared prior to recent Congressional action that made making reliability
standards mandatory. They have since been reviewed and remain unchanged, since the problem is not
whether the process is mandatory, but how strong the standards are, how our recommendations are
implemented, and how competent those implementing them are. In any case, since the Energy Policy Act
of 2005 does not address the underlying causes of the 2003 blackout, it will have no effect in improving the
reliability of the bulk power system.
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» Permitany state or reliability entity to mandate more stringent reliability
standards than NERC s. In other words, make sure that NERC standards are a

floor, but not a ceiling.

» Before implementing a new market design, ensure and demonstrate that the
design’s impacts on the reliable operation of the power system have been fully
evauated.

» To make markets work more efficiently and effectively, emphasize in policy
standards the need to foster cooperation between organizations.

» Develop standards for technical qualifications required for key government and

industry positions, including those responsible for establishing electric power
policies, and for management, design and operation of the transmission grid.

» Require that appointments to FERC and the new DOE Office of Electricity of
Delivery and Energy Reliability, and to the NERC Board and senior management
positions, have demonstrated expertise and experience in electric power and are
vetted by the National Academy of Engineers, with input from the Ingtitute of
Electrical and Electronic Engineers (IEEE), Edison Electric Institute (EEI), the
American Public Power Association (APPA) and National Rura Electric
Cooperative Association (NRECA).

» Mandate that DOE, in consultation with FERC, NARUC, and NERC, undertake a
biannual “National Power Survey” modeled after the 1964 survey. This survey
should give emphasis to reliability risks, including such incidents as the loss of
major gas pipelines, as well as economic constraints.*°

» Investigate and develop new programs for encouraging and improving the transfer
of technical experience and expertise in the electric power industry and
universities; such efforts could be enhanced by utilizing experienced retired
engineers from the electric power industry.

» Investigate the effects that extensive labor reductions have had on overall nationd
reliability, and on the ability to cope with national disastersand acts of terrorism.

» Require that marketing areas and reliability council areas be consistent.

» Support the reporting and exchanging of information related to system reliability.
(Concerns exist about the consistency of some information, and the availability of
data to the entire electric power industry.) The Federal Government could play an
important role in enhancing the definition, collection and sharing of information.

3941 s Timeto Challenge Conventional Wisdom”, Harrison Clark, Transmission and Distribution World,
Oct 2004.



» When adjusting generation because of transmission economic constraints, insure
that such adjustments minimize reliability risks.

» Investigate and monitor reductions of maintenance expenditures as indicated in
reports to FERC as a part of FERC' s reliability monitoring function.
Additional references can be obtained at the following web sites:

www.PEST-03.org
www.amer edinst.or g




