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What follows is a report that describes the sources for, and a few highlights
from, a comprehensive and highly detailed group of data bases that document all of
the Nuclear Regulatory Commission’s formal efforts to regulate commercial power
reactors during the agency’s entire life span. For the first time, these data bases
provide the American people an objective and unique way to consider the basic
effectiveness of the federal effort to regulate a vital segment of the American
economy. It should be stressed that TRAC’s report has been prepared as an
introduction and guide to the computerized data and the printed tables drawn from
the data, and not as an analysis of what the data reveal.

The NRC's formal enforcement activities involve three major functions: (1)
inspecting the reactors, (2) citing the utilities operating the reactors for violations or
other departures from federal regulations, and (3) imposing penalties. These
enforcement functions occur throughout the life cycle of a nuclear power plant -
beginning with the initial request for a construction permit, through construction,
during commercial operation, and even after the plant is finally shut down.

Each of these aspects of the NRC's regulatory role is examined in this
introductory report and the four accompanying research volumes.? The report and
the related tables printed in the research volumes are designed as an adjunct to the
far more detailed computer data bases developed by TRAC that encompass the broad
scope of the NRC's enforcement activities involving commercial nuclear power
plants in the United States. The purpose of the extensive data bases is to facilitate
public analysis of the regulation of commercial reactors. These TRAC data bases are
available in a number of different forms, including a variety of easy-to-use formats
suitable for use with personal computers.3

[INFORMATION SOURCES AND WHAT]
|THE REPORT COVERS AND DOES NOT COVER|

Information Sources

The data that form the buiiding blocks of this report come from a number of
different computerized and non-computerized sources. The primary source was the
NRC's own "766 file," a data base that records many of the enforcement activities of
the agency from 1975 to August of 1989. The files within this data base record
detailed information concerning each inspection, area (module) inspected, and

2 The organization and content of these volumes is described more fully in Appendix B of this report.

3 These data sets are described more fully in TRAC's accompanying “User's Guide to NRC's Inspection
Data Base.”
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violation found, including both quantitative and qualitative (textual) information.

Because the "766" files do not contain any information on penalties imposed
for violations detected by NRC inspe s, two further primary sources were used by
TRAC in the creation of a penalty master file. One of these was the NRC's
Enforcement Action Tracking System (or EATS). This computerized system records
the civil penalties that were logged against the owners of power and non-power
reactors, fuel facilities and nuclear material licensees between 1971 and 19914

Another internal NRC data compilation provided additional penalty details
not covered by EATS. This was only available from NRC on paper. It thus had to be
computerized by TRAC's staff and then painstakingly merged with the EATS
penalty file. These data not only supplemented the EATS information, but provided
a further cross-check on key data items.

Finally, a master file bringing together all kinds of detailed information about
the age, manufacturer, operating utility, location, etc., of the 130 commercial nuclear
reactors was assembled by TRAC from printed NRC reports, earlier reports of the
Atomic Energy Commission (the precursor of the NRC), and data gathered during
interviews of NRC staff members and others from the nuclear industry. These
items were compiled into an additional computer data base by TRAC personnel, and
then associated with the inspectic:i and penalty files for this analysis.s

The data bases created by TRAC will provide a massive and unified source of
information about nuclear power plants and the NRC's effort to regulate them.
These files will permit a whole new range of analyses since it will allow the user to
correlate the various characteristics of reactors -- such as their age, capacity,
| manufacturer, type, operating utility, etc. -- with their inspection, violation, and
penalty records.

There are two explanations why the TRAC data bases are such an important
new research tool. First, the anomalies and trends that have emerged from the
initial organization of the data have raised a host of questions which were
previously invisible, simply because they were obscured in a confusing clutter of
unorganized information. Second, once the new research questions have emerged
from the now organized information, the TRAC data bases provide the American

¢ In order to match the time frame covered by NRC inspection files, the penalties considered in this
report are only those arising from viclations detected during NRC inspections from 1975 to (August) 1989.

5 A further source obtained by TRAC has been the NRC's "Minimaster" and related files, which include
various kinds of administrative information about public and private institutions that currently are, or at one time
were, licensed to possess and use nuclear material. Detailed computerized files on NRC personnel have also
been obtained. These data sources are outside the scope of the current report.
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Reactor Status Versus Inspection Time
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Commercial Nuclear Power Plants
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Detected Violations by Reactor
Commercial Nuclear Power Plants _
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‘\"f\\f'xﬂ,‘,u tNe numoper Of violations, serious violations and z‘IU;‘\,"u‘d }N’ItdA!lt“‘
lirected at the nuclear utilities probably provide a good indication of some dw;x',tx 01

‘ ‘ . " i
given utliity's pertormance, the numbers cannot be directly used to measure the

'his is partly because NRC records concerning a particular utility or reactor are
atfected by official agency policy decisions such as how many inspectors have been

assigned to a given region, t raining and experience of these lm'putur\. and the
extent to which NRC m ers "target” problem reactors. Another, more subtle

ntliier ) r vHhal { } n v Y he 1 . Y
influence that probabiy aftects the inspection outcome, is the difference among
!

nforcement culture found in the various offices and regions of the agency. A
final factor atfecting NRC enforcement findings that is outside the control of the
operators - at least once after the reactor is constructed is the t\‘;\v of the !.1(111!\
ind its ag

tHHowever, the disparities in the rates of violations, serious violations and
proposed penalties received by individual utilities and reactors in many cases are far
wider than the disparities found in NRC enforcement practices. Further, the
issumption that the NRC may target problem facilities, and that differential
enforcement gives rise to higher rates of observed violations, does not appear to be
borne out in these data. As noted earlier, statistical analyses found little or no
ssociation between the inspection times and violation « penalty rates Finally, the
fact that reactors operated by the same utility frequently rank similarly in their
performance lend irther weight to the use of these rankings as one guide to

i r utility performat

impiications of the ver arge differentials in utility and reactor
erformance, judged on t basis of NRC enforcement actions, is both reassuring
I distressing [ i that plants have achieved so much better
performance records indi iat should be possible for many more. Improving
tandards of performance ! thers is indeed managerially and technically possible
Yet the t that son itilities 1 each of their plants on
iverage more | twice a month, or more than twice a year, 1§
very troubling. It underlines the widt how far from acceptable
performance standards actual behavior is. The startling variations in the violation
rats OF T _;“.'-‘Ai utilities and the bad ones %uﬁ”‘,"n“ai a !"‘.l,ll!lht'f x)f' F\‘)".‘qlb!(‘
nclusions. These need not be exclusive. One possible conclusion i that
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States, some of which would involve a technology that would miraculously create
more fuel than was burned. In a speech on February 26, 1974, William Doub, one of
the five commissiorers who governed the industry just prior to the creation of the
NRC, forecast that there would be over 1,000 reactors producing electricity by the
year 2000.

Nuclear power reactors were viewed as the easy solution to the world "energy
crisis,” a storm of public concern sparked partly by the realization that there are
indeed finite limits to the world supplies of fossil fuels and partly by the 1973
formation of OPEC, the Organization of Petroleum Exporting Countries.

But the long period of largely-unchecked, public optimism about the benefits of
nuclear power - articulated by the United States government, by companies like
Westinghouse and General Electric and by many academics - was about to be
challenged by a series of unanticipated events. These raised questions in the public
mind about whether nuclear power was in fact the unmixed blessing that it had
been told.

In 1974, for example, India exploded what it called a nuclear "device." The
explosion vividly demonstrated the problem of nuclear proliferation, the slow
spread of nuclear weapons from the great superpowers such as the United States and
the Soviet Union to other nations. No longer could the world limit its concern to
the possibility of a massive nuclear exchange between the USA and USSR. Now it
also had to worry about whether India might become so angry at its traditional
enemies that its leaders felt compelled to exercise the nuclear optior.

While the spread ol weapons technology to the smaller nations has been much
slower than pessimists predicted during the 1970s, it has nonetheless been relentless.
Israel's possession of nuclear weapons has been an open secret for at least a decade
and a half. Late last year, UN inspectors reported that Iraq had been only a month or
so away from being able to build its first nuclear weapon when development was
stopped by American bombing raids. And in February of 1992, India's neighbor,
Pakistan, announced that it now had the parts and materials it needed to fashion a
weapon.

But there were other kinds of problems that raised public concern over risks
posed by nuclear technology. A year after the 1974 explosion in India, an accident in
Athens, Alabama raised the question of whether the utilities of the United States
were up to the technical challenge of building reactors. The accident occurred at the
Browns Ferry nuclear plant owned by the Tennessee Valley Authority when a
workman was using a single candle to check the flow of air from a pressurized
control room. The candle's flame, sucked in by the moving air, set fire to the
polyurethane foam sealing the group of safety related control cables. By the time the
fire was extinguished seven hours later, the cables from the control room to two
reactors had been extensively damaged. TVA operators managed to shut down both
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at Three Mile Island, however, was to prove a different matter. Partly because of the
seriousness of the accident and partly because of the plant’s proximity to heavily
populated cities such as Philadelphia and New York, the TMI accident received
intensive news coverage that eventually brought a de facto moratorium to the
construction of new reactors in the United States, although some of those already
under construction were completed. By 1989, ten years after the TMI accident, a total
of 118 commercial reactors had been commissioned for operation in the United
States,” a significant national investment but far fewer than had been predicted by
the experts of the mid-1970s.

CLEAR REGULATORY COMMISSION:

* |ITS GOALS AND ORGANIZATION|

The federal government's regulatory role has helped shape, as well as been
shaped by, evolving public attitudes towards nuclear technology. Federal regulatory
efforts were initially directed toward issues of national security. Soon, however,
increased knowledge about the dangers of exposure to radiation led to increased
regulation to protect both workers in nuclear industries and the public in general.
With the accidents at Browns Ferry, Davis Besse and Three Mile Island, the issue of
reactor safety became paramount. More recently, with the gradual accumulation of
various kinds of nuclear wastes and the approaching time when more and more
commercial reactors will have to be dismantled, concerns about the difficulties of
safely disposing of used nuclear materials have become important.

Since the beginning, the use of atomic energy to produce electricity has
involved a complex mix of technology, business interests, environmental issues,
government regulation, and political controversy. Organizationally, two
government agencies, the Atomic Energy Commission (AEC) and the Nuclear
Regulatory Commission (NRC), have played the lead roles in managing the growth
and operations of the nuclear industry since the end of World War II. The AEC,
which monitored both military and nonmilitary uses of nuclear materials, was
disbanded in the mid-1970s. The Department of Energy ultimately took over the
AEC's military functions, including supervision of certain research laboratories,
running the processing plants for uranium and plutonium, and operating the so-
called "production reactors.”

The NRC, meanwhile, took on the task of overseeing non-military functions
in 1975. The agency functions under guidelines supplied by two major pieces of
legislation: the Atomic Energy Act, which was first passed in 1954, and the Energy
Reorganization Act of 1974. Subsequent legislation, especially the Nuclear Waste
Policy Act of 1982, expanded the NRC's responsibilities for safe disposal of

28 This count does not include a few of the very early small power reactors.




radioactive material.

Over the years, the NRC has altered its organizational structure a number of
times. Offices and positions have been abolished and new ones have been created.
Throughout its sometimes stormy history, however, the agency has been headed by
a board of five commissioners. Other important components of the NRC's
organizational framework include: senior staff and support staff working at the
agency's headquarters in the Washington D.C. area; regional office personnel
employed at the five regional offices located throughout the country; and employees
stationed at facilities whose performance is monitored by the NRC.

All five of the NRC commissioners are appointed by the President, subject to
Senate confirmation. The commissioners, who in turn appoint other senior staff
members, are assisted in fulfilling their duties by a commission staff and advisory
committees. One of the five commissicners serves as chair.

Reporting to the NRC's Executive Director for Operations are a number of
program and staff offices. "Program” offices include persoanel responsible for
reactor regulation, while "staff" offices consist of members of the Controller's staff,
as well as the employees responsible for gathering and evaluating information
about the various facilities licensed by the NRC. Staff at the regional offices also
report to the Executive Director for Operations.

The key duty of the NRC is to regulate current and potential hazards associated
with the use of atomic energy. In some of its recent yearly reports, the NRC explains
its regulatory responsibilities this way:

The mission of the NRC is to assure that civilian uses of nuclear materials
in the United States - in the operation of nuclear power plants or in
medical, industrial, or research applications - are carried out with proper
regard and provision for the protection of public health and safety, of the
environment, and of national security.

In performing these responsibilities, the actual operations of the NRC can be
quite varied. Recorded in the budget that the commission presents to Congress each
year are expenses for a rang2 of programs, among them reactor safety, nuclear safety
research, nuclear material and low-level waste safety, high-level nuclear waste
regulation, and special reviews, investigation, and enforcement.

The NRC, acting in its capacity as the federal agency in charge of licensing and
regulating the use of non-military nuclear materials in the United States, sends
inspectors to a wide assortment of facilities and institutions. Included under the
NRC's jurisdiction are not only such major installations as nuclear power plants
and producers of the uranium fuel used in power plants, but also a vast number of
other types of facilities where nuclear materials are used. NRC inspections take
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place at hospitals, medical clinics and laboratories, waste disposal sites, universities,
and corporations throughout the country.

The agency's responsibilities, of course, involve such major matters as the
accident at Three Mile Island in 1979. But it also must handle such seemingly
minor matters as how to dispose of a load of scrap metal that set off radiation
monitors at a scrap metal processing plant, and whether emergency drills are held as
scheduled at a university conducting research on the use of nuclear materials.

In explaining how it monitors the power-producing reactors that are a main
focus of this report, NRC publications identify two major types of inspections:
‘routine” (or planned) inspections and "reactive" inspections. "Routine"
inspections allude to activities such as tours of a reactor's control room, evaluation
of security, and observation of any plant modification work that has been
undertaken. Most of these activities are conducted either by the resident inspector
assigned permanently to each power facility or by inspectors from the regional office.
Personnel working at NRC's headquarters become involved in actual inspections
primarily through the Special Team Inspection program, which is intended to
provide an independent evaluation of how a given facility is performing.

"Reactive” inspections take place in response to an occurrence at one of the
facilities under NRC's jurisdiction. These are the inspections with which the
American public is most familiar because like the events at Three Mile Island, they
are widely reported by the media.

CONCLUSION!

The NRC sits at the center of a network of conflicting pressures coming from
industry, concerned legislators, and an aroused public. The agency's inspection and
enforcement endeavors are directed at each plant's owner, as well as at equipment
safety and the behavior of plant personnel. Routine inspections are conducted on a
prescribed cycle that can be altered according to how well a particular facility
performs. Plants identified as substandard in performance are supposed to be
scrutinized more often and closely. When a "generic" problem that affects a
number of reactors is discovered, special inspection teams of personnel from
different NRC offices may be given the task of visiting all plants using the same or
similar equipment.

Critics of the NRC's inspection and enforcement program, however, assert that
it reflects a reactive, rather than proactive, set of beliefs about the nature of the
regulatory process. Instead of launching an aggressive program of inspection and
enforcement designed t- ensure the safety of the American public, these critics say,
the NRC is a passive agency that simply responds to crises.
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Table 1

COMMERCIAL NUCLEAR POWER REACTORS IN THE U.S. (1989)
By Name and State

Year
Facility State Construction ~ Commissioned Permanent Operating!
Permit For Commercial Shut License
Issued Operation Down Expires

Arkansas 1 Arkansas 1968 1974 . 2008
Arkansas 2 Arkansas 18972 1980 - 2012
Beaver Valley 1 Pennsylvania 1970 1976 - 2016
Beaver Valley 2 Pennsylvania 1974 1987 - 2027
Bellefonte 1 Alabama 1974 - . ¢
Belleionte 2 Alabama 1974 - E -
Big Rock Point Michigan 1960 1963 - 2000
Braidwood 1 Hinois 1975 1988 - 2026
Braidwood 2 [Ilinois 1875 1988 . 2027
Browns Ferry | Alabama 1967 1974 - 2013
Browns Ferry 2 Alabama 1967 1975 - 2014
Browrs Ferry 3 Alabama 1968 1977 . 2016
Bruniwick 1 North Carolina 1970 1977 - 2010
Brunswick 2 North Carolina 1970 1975 - 2010
Byron 1 [linois 1975 1985 - 2024
Byron 2 [llinois 1975 1987 - 2026
Callaway Missouri 1976 1984 - 2024
Calvert Cliffs 1 Maryland 1969 1975 . 2014
Calvert Cliffs 2 Maryland 1969 1977 . 2016
Catawba 1 South Carolina 1975 1985 - 2024
Catawba 2 South Carolina 1975 1986 - 2026

IThe expiration of a plant’s commercial operating license has not always automatically resulted in it being shut down. As of
1989, Dresden 2, Oyster Creek, Palisades, and San Onofre continued to operate under the provisions of Section 2.109 of Title 10.
Since 1989, all four of these licenses have been extended - until 2004 in the case of Oyster Creek and San Onofre, 2006 for Dresden 2,
and 2007 for Palisades. Other plants approaching the end of their originally designated lifespans have also received extensions of
their operating licenses. The table entries reflect status as of 1989, since this is the time period covered by NRC activities in this

report,
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Table 2

: COMMERCIAL NUCLEAR POWER REACTORS IN U.S. (1989)

Facility
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State Region Capacity! Reactor Type

Alabama 11 824 Pressurized Water
Alabama [1 830 Pressurized Water

Pressurized Water
Pressurized Water

Arkansas

Arkansas

Arizona )’ 1221 Pressurized Water
Arizona 1221 Pressurized Water
Arizona V 1221 Pressurized Water
Marvland | 825 Pressurized Water
Marvland | R25 Pressurized Water
Massachusetts | 670 Boiling Water
North Carolina (1 790 Boilirg Water
North Carolina i1 7 Boiling Water
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Utility Facility State Region Capacity Reactor Type

\ Wisconsin Electric Power ( Point Beach | Wisconsin [ 485 Pressurized Water
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