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May 4,1989 

The Honorable Paul S. Sarbanes 
Vice Chairman, Joint Economic Committee 
Congress of the United States 

The Honorable Barbara A. Mikulski 
United States Senate 

On March 30,1988, you asked us to determine the criteria that the 
Nuclear Regulatory Commission (NRC) uses to allow a nuclear plant to 
restart operations when it has been shut down to correct safety and/or 
management problems. You asked us to use the Peach Bottom, Penn- 
sylvania, plant as an example and examine (1) Peach Bottom’s operating 
history and NRC'S rationale for allowing the plant to continue operations 
despite its history of problems and (2) the extent NRC would consider 
outstanding maintenance items before allowing the plant to restart. In 
addition, on October 27,1988, you asked us to examine the manner in 
which NRC addressed public comments concerning Peach Bottom, iden- 
tify the procedural changes NRC has made as a result of the Peach Bot- 
tom shutdown, and examine the need for an independent group to 
review NRC'S restart decision. 

Fktors Leading 
Pbach Bottom 
Shutdown 

to the Peach Bottom, owned by Philadelphia Electric Company (PEW), began 
commercial operations in 1974. Until the early 198Os, NRC inspections 
identified few problems. However, beginning in 1983 NRC and the Insti- 
tute for Nuclear Power Operations (INPO), an industry-funded group, 
found that the utility’s compliance with regulatory procedures and the 
plant management’s attention to operating practices had deteriorated. In 
March 1987, NRC'S Executive Director for Operations ordered the plant 
to be shut down after finding evidence that control room personnel were 
sleeping on the job. NRC concluded that it no longer had reasonable 
assurance that the plant would be operated safely (app. II describes the 
factors leading to the shutdown in greater detail). 

Results in Brief As of November 1988, seven nuclear plants were shut down to correct 
safety and/or management problems. However, NRC does not have crite- 
ria that specify the actions that must be taken before a plant can restart 
operations, In November 1988, NRC'S Executive Director for Operations 
issued staff guidelines, but the guidelines do not go far enough. The 
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guidelines do not discuss public participation, independent review, or 
utility actions prior to restarting a plant. 

Prior to the March 1987 shutdown, Peach Bottom had eight escalated 
enforcement actions and paid more in financial penalties than five other 
similarly designed plants.’ However, Peach Bottom’s operating perform- 
ance, as measured by three industrywide indicators, was similar to the 
other plants. Although problems may have existed earlier, NRC did not 
shut Peach Bottom down prior to 1987 because it had not identified the 
problems that warranted the shutdown. 

In addition, NRC has involved the public in its activities concerning the 
restart of Peach Bottom. Since September 1987, NRC has held nine meet- 
ings to receive public concerns. NRC addressed some of these concerns in 
an October 1988 safety evaluation report, which was distributed to pub- 
lic libraries near the plant. 

Further, since the Peach Bottom shutdown, NRC has made several proce- 
dural changes to strengthen its inspection process and encourage profes- 
sionalism among nuclear power plant workers. In addition, the Advisory 
Committee on Reactor Safeguards (ACRS), a legislatively mandated group 
of outside scientists and engineers, has reviewed NRC’S activities and 
held two public meetings on Peach Bottom’s readiness to restart 
operations. 

NRC's Actions to 
Ailow a Plant to 
Rqstart Operations 

NRC does not have criteria setting out the actions that either NRC or the 
utility must take once a plant has been shut down to correct safety and/ 
or management problems. However, we found that NRC took similar 
actions for both the Peach Bottom and the Pilgrim, Massachusetts, 
plants2 The actions included approval of the utility’s corrective action b 
plan as set out in a safety evaluation report, several inspections, inde- 
pendent review by the ACRS, public meetings, and Commission approval 
to restart (app. III compares the actions for Peach Bottom and Pilgrim). 

In addition, in November 1988, NRC’S Executive Director for Operations 
issued guidelines specifying the actions that NRC staff may take before 
allowing a plant to restart operations. At that time, seven plants were 

‘For purposes of this report, we defied similar plants as boiling water reactors with Mark I eontain- 
ments that received operating licenses around the same time as Peach Bottom-the early 1970s. 

“In April 1986 the Boston Edison Company shut down Pilgrim to correct long-standing safety and 
management problems. NRC authorized the plant to restart operations in December 1988. 
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shut down because of management and safety concerns. The Executive 
Director took this action after determining that NRC'S past activities had 
not been uniform. The guidelines discuss the need for NRC to determine 
the root causes leading to a shutdown, evaluate the utilities’ corrective 
actions, assess the competence of plant management, and ensure the 
physical readiness of the plant to restart operations. Bowever, the 
guidelines do not discuss the need for independent review, public partic- 
ipation, or utility actions prior to restarting a plant. 

Peach Bottom’s 
Operating History 

On the basis of a comparison of Systematic Assessment of Licensee Per- 
formance (SALP) evaluations, we found that Peach Bottom was in the 
lower range of SALP ratings among the plants we reviewed. In addition, 
all the plants had between 4 and 18 escalated enforcement actions- 
Peach Bottom had 8. However, Peach Bottom’s operating performance 
as measured by three industry indicators (availability, capacity, and 
unplanned outages)” was similar. According to NRC staff, they did not 
shut Peach Bottom down earlier because before 1987 NRC had not identi- 
fied problems warranting a shutdown-even though they may have 
existed. 

In 1980 NRC implemented the SALP program to periodically assess utili- 
ties’ performance in 10 to 12 technical areas. We found that Peach Bot- 
tom rated somewhat lower than 15 other plants on past SALP reviews. 
For example, Peach Bottom had more marginally satisfactory ratings 
than 9 other plants between 1980 and 1986 (app. IV shows the SALP 
results for Peach Bottom and the other plants). 

In addition, Peach Bottom had more inspection violations than five 
other plants. Under its regulations, NRC categorizes violations by five 
levels of severity- level I violations are the most safety significant and b 
level V violations are the least. Once NRC finds a violation and deter- 
mines the severity, it can take one or more of three enforcement actions: 
issue a Notice of Violation, impose a civil penalty (fine), or issue an 
enforcement order requiring the utility to stop operations. The order can 
be issued in lieu of, or in addition to, a civil penalty. 

“Availability reflects the ratio of hours that a plant was available to operate to the number of hours 
that it actually operated; capacity reflects the ratio of energy that a plant produces during a given 
period to the energy that the plant could have produced at maximum capacity under continuous 
operation; unplanned outages reflect outages caused by plant shutdowns other than for normal 
maintenance. 
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Between 1970 and March 1987, NRC issued eight Notices of Violation 
against Peach Bottom for levels I, II, and III violations and PECO paid a 
total of $486,000 in civil penalties. The number of violations at the other 
plants ranged from 4 to 18, and the utilities paid between $42,600 and 
$1 .O million in civil penalties (app. V shows the Notices of Violations 
and civil penalties from 1970 through March 1987). On the other hand, 
Peach Bottom’s performance was similar to the other plants when com- 
pared with three industrywide indicators. (App. VI shows cumulative 
data for the three indicators from the start of commercial operations at 
each plant through March 1987.) 

Outstanding Maintenance NRC has required PECO to reduce its sizable maintenance backlog. At the 

It ‘ms e time NRC ordered the shutdown, Peach Bottom had about 3,660 mainte- 
nance items that needed to be repaired. According to an NRC document, 
comparisons of outstanding maintenance items among plants may be 
irrelevant because plants accumulate backlogs that can or must be 
deferred until a plant undergoes a refueling outage, and each utility has 
a different approach to identify and track maintenance activities. 

However, subsequent PECO inspections identified a significant number of 
maintenance repairs. By April 1988, for example, PECO had a backlog of 
about 11,200 items. According to NRC, 3,200 items related to safety 
equipment; the remaining items had no impact on safe or reliable plant 
operations. In July 1988 NRC conducted a special maintenance inspection 
to evaluate PECO'S activities. The inspection team reviewed maintenance 
records, observed selected maintenance tests, and inspected plant equip- 
ment. In its October 1988 report, the team found that Peach Bottom’s 
maintenance program was adequate and the plant’s management had 
committed to a strong maintenance program. At that time, PECO reported 
that it had completed work on over 14,000 maintenance items. Subse- b 
quently, NRC conducted an integrated assessment team inspection in Feb- 
ruary 1989, in part, to review Peach Bottom’s maintenance personnel 
qualifications, administrative procedures, and management policies. In 
its March 1989 report, the team concluded that PECO'S staff should be 
able to control maintenance activities in the future. As of March 1989, 
PECO reported that Peach Bottom had only 220 outstanding maintenance 
items. 
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Public Participation in According to NRC staff, neither the Atomic Energy Act nor NRC'S regula- 

NRC’s Restart 
Activities 

tions require the agency to meet with or respond to public comments as 
part of its restart activities. However, following the shutdown of both 
Pilgrim and Peach Bottom, NRC held a number of public meetings. For 
Peach Bottom, NRC and PECO held nine in Pennsylvania and Maryland to 
provide the public an opportunity to comment on NRC'S restart activities 
and PECO'S restart plan. 

In September and November 1987, NRC held three public meetings on 
PECO'S restart plan. According to NRC staff, the purpose of the meetings 
was to obtain an understanding of the public’s concerns rather than 
respond to comments raised. Subsequently, in May 1988 NRC held three 
more meetings. In its October 1988 safety evaluation report on Peach 
Bottom, NRC responded to the public’s concerns. NRC distributed the 
report to libraries near the plant. In addition, in February and March 
1989 NRC held three other public meetings and responded directly to 
comments made. Therefore, we believe that NRC made a reasonable 
effort to involve the public in its restart activities for Peach Bottom. 

Pxjocedural Changes as 
a eesult of Peach 

shutdown, First, NRC revised its regulations (10 C.F.R. 50.70) to permit 
inspections of commercial power plants without providing advance 

B<)ttom notice to the utility. Second, NRC published a final policy statement in 
! the January 24, 1989, Federal Register concerning the conduct of 

nuclear power plant operations including employees’ behavior. NRC'S 
commissioners believed that the policy statement would strengthen 
safety awareness at all NRC-licensed facilities. 

I 

n 
h 

ependent Review 
f NRC’s Restart 
1 cision + 

/ 

In the case of Peach Bottom and Pilgrim, the ACRS reviewed NRC'S restart 
decision. For Peach Bottom, the ACRS examined PECO'S restart plan and 
NRC'S activities to ensure that the utility took the actions required. The 
AcRS also reviewed NRC’S safety evaluation and integrated assessment 
team inspection results and a SALP report covering the period June 
1987 through July 1988. In addition, the ACRS and its subcommittee held 
two meetings in Bethesda, Maryland, to independently review NRC'S 
actions and offer the public an opportunity to express its concerns about 
the plant. At a March 1989 meeting, the ACRS said that, subject to com- 
pletion of certain equipment modifications and procedural changes, such 
as providing operational training to health physics technicians who had 
no power plant experience, PECO could restart Peach Bottom without 
undue risk to public health and safety. 
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Ccjnclusions and 
Recommendation 

Although seven nuclear power plants had been shut down to correct 
safety and/or management problems as of November 1988, NRC does not 
have criteria specifying the actions that must be taken to ensure that a 
plant can safely restart operations. NRC issued guidelines in November 
1988 that discuss the need for ensuring the readiness of the plant to 
restart operations. However, the guidelines do not have to be followed 
and do not discuss the need for independent review, public participa- 
tion, or utility actions prior to restarting a plant. 

We found that NRC took similar actions to assess both Peach Bottom’s 
and Pilgrim’s readiness to restart operations. The actions seem reason- 
able because they include NRC'S review and approval of the utility’s cor- 
rective action plan, several inspections, independent review by the ACRS, 
and public participation. 

However, we believe that NRC needs to establish criteria to ensure that a 
consistent process is used to assess the readiness of any plant that has 
been shut down for management and/or safety problems. The criteria 
should describe both NRC and utility actions that must be taken before 
allowing a plant to restart operations. The criteria should be flexible 
enough to allow NRC to add requirements on a plant-by-plant basis giving 
consideration to overall design, personnel, and management. 

Therefore, to ensure that each plant’s readiness to restart is assessed, 
we recommend that the Chairman, NRC, develop criteria that at a mini- 
mum include review and approval of the utility’s corrective action plan, 
inspections to ensure the actions are taken, independent review of NRC'S 
actions, and public participation. 

We conducted our work at NRC headquarters in Washington, D.C., and its 
Region I office in King of Prussia, Pennsylvania. (Our objectives, scope, 
and methodology are discussed in detail in app. I.) 

We discussed the facts presented in this report with NRC staff. Gener- 
ally, they agreed with the facts but offered some clarifications that were 
incorporated where appropriate. As requested, we did not ask NRC to 
review and comment officially on the report. Our work was performed 
between April 1988 and March 1989 in accordance with generally 
accepted government auditing standards. 

Unless you publicly announce its contents earlier, we plan no further 
distribution of this report for 30 days from the date of this letter. At 
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that time, we will send copies to the Chairman, NRC; other interested 
parties; and make copies available to others upon request.This work was 
performed under the direction of Keith 0. F’ultz, Director, Energy Issues. 

appendix VII. 

J. Dexter Peach 
Assistant Comptroller General 
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Objectives, Scope, and Methodology 

On March 30, 1988, and October 27,1988, the former Chairman, Joint 
Economic Committee (now Vice Chairman), and Senator Barbara Mikul- 
ski asked us to determine the criteria the Nuclear Regulatory Commis- 
sion (NRC) uses to allow a nuclear plant to restart operations when it has 
been shut down to correct safety and/or management problems. In addi- 
tion, we were asked to examine (1) Peach Bottom’s operating history, (2) 
NRC'S rationale for allowing the plant to continue operations when it had 
a long history of operating and management problems, (3) the extent 
NRC would consider outstanding maintenance items before allowing the 
plant to restart, (4) the manner in which NRC addressed public comments 
about the plant, (6) the procedural changes NRC has made as a result of 
the Peach Bottom shutdown, and (6) the need for an independent group 
to review NRC'S restart decision. 

To obtain the information needed, we reviewed the Atomic Energy Act 
and a November 1988 internal policy on NRC'S actions following plant 
shutdowns. In addition, we reviewed NRC reports for inspections con- 
ducted in 1976,1978,1980, and 1985 through 1987 at Peach Bottom as 
well as inspections conducted since the plant was shut down in March 
1987. Specifically, we reviewed the results of the maintenance team, 
emergency operating procedures, security, and integrated assessment 
team inspections, We also examined the Institute of Nuclear Power 
Operations’ January 1988 letter to the Philadelphia Electric Company, 
which describes serious performance problems at Peach Bottom and 
identifies significant weaknesses in management’s attention to plant 
operations. 

In addition, we 

. compared the actions NRC took for Peach Bottom with the actions taken 
to allow the Pilgrim plant in Massachusetts to restart operations; 1, 

. obtained statistics on three industry performance indicators (capacity, 
availability, and unplanned outages) for Peach Bottom and 16 other sim- 
ilarly designed plants (boiling water reactors with Mark I containments 
built during the same time as Peach Bottom) from Licensed Operating 
Reactors Status Summary Report (NUREG-0020, Volume 11, Number 4), 
which summarizes data on nuclear power plants from the start of com- 
mercial operations through March 3 1, 1987; 

l examined NRC'S Systematic Assessment of Licensee Performance reports 
from 1980 through 1986 for Peach Bottom and 15 other plants; 

. obtained information on several types of enforcement actions-notices 
of violation and civil penalties- for Peach Bottom and the other plants 
from 1970 through March 1987, and to obtain a broader comparison, we 
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Objectives, Scope, and Methodology 

included several plants that began commercial operations a few years 
before Peach Bottom; 

l reviewed NRC'S response to the 90 public comments received on Peach 
Bottom and determined whether NRC'S response as set out in its October 
1988 safety evaluation report addressed the concerns raised; and 

l obtained the Advisory Committee on Reactor Safeguards, (ACRS) recom- 
mendation concerning Peach Bottom’s restart status and determined the 
mechanism that NRC used to consider these recommendations in its deci- 
sion-making activities. 

Further, we met with NRC staff in the Offices of Enforcement, Executive 
Director for Operations, Nuclear Reactor Regulation, Governmental and 
Public Affairs; Region I, King of Prussia, Pennsylvania; and the ACRS. In 
addition, we attended a February 28, 1989, public meeting in Be1 Air, 
Maryland, and an ACRS meeting in Bethesda, Maryland, on March 8 and 
9, 1989, concerning Peach Bottom. 

We’discussed the facts in this report with NRC'S project manager for 
Peach Bottom and staff in the Offices of Nuclear Reactor Regulation, 
Enforcement, and General Counsel and incorporated their views where 
appropriate. As requested, we did not ask NRC to review and comment 
officially on this report. Our review was conducted between April 1988 
and March 1989 in accordance with generally accepted government 
auditing standards, 
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s: Factors Leading to the Peach Bottom Shutdown 

Beginning in 1983, NRC found problems at Peach Bottom. For instance, 
NRC levied $210,000 in civil penalties for violations at Peach Bottom in 
1983 and 1984 because of inadequate management involvement in plant 
activities and the complacent attitude of staff toward performing their 
duties. In addition, in 1986 an NRC inspector observed a worker who 
appeared to be sleeping in the control room. In March 1987, NRC found 
widespread evidence that control room personnel were asleep on the job 
and determined that the practice had been going on for some time. As a 
result, on March 31, 1987, NRC'S Executive Director for Operations 
ordered the plant to be shut down since NRC no longer had reasonable 
assurance that the plant would be operated safely. 

Around the same time that NRC began to identify problems at Peach Bot- 
tom, the Institute for Nuclear Power Operations (INPO) also found evi- 
dence of declining performance at the plant. After a plant evaluation, 
INPO expressed its concern over long-standing problems at Peach Bottom 
including inadequate PECO support in implementing changes at the site. 
Between 1984 and 1987, INPO conducted several additional corporate, 
maintenance, and plant evaluations. On January 11, 1988, INPO sent a 
letter to PECO describing “serious performance problems” and concluded 
that these problems existed at all plant levels and in the PECO corporate 
structure. INPO also found 

. grossly unprofessional behavior by a wide range of shift personnel that 
was condoned by shift supervisors; 

. PECO management had ample warning that serious problems were devel- 
oping at Peach Bottom, and a corporate culture had developed that 
downplayed, rejected, or ignored problems; and 

. the lack of accountability in PECQ and at Peach Bottom was pervasive, 
and the situation had existed for several years. 
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Comparison 
and Pilgrim 

of NRC’s Actions for Pea&Bottom 

Actlvltler conducted Peach Bottom 
Shutdown order X 
Corrective action plan submitted X 

Pilgrim 
a 

X 

Safety evaluation report issued 
Maintenance team inspection 

Emergency operating procedures team 
inspection 

X X 

X X 

X X 
Integrated assessment team inspection 

Advisory Committee on Reactor Safeguards 
(ACRS) review 

X X 

X X 

Re 
ff 

ional recommendation to Director, Nuclear 
eactor Regulation (NRR)b 

Director, NRR recommendation to Executive 
Director for Operations (EDO)b 

ED0 briefing of Commissioner& 

Commission decision 

Number of public meetinrls 

X X 

X X 

X X 

X X 

gc 5 

‘Boston Edison shut down Pilgrim, however, NRC issued a confirmatory action letter describing the 
activities that the utility had to take before NRC would allow the plant to restart. 

bAccording to NRC staff, they use one document that consolidates these actions 

CThe ACRS held two additional meetings 
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Systematic Assessment of Licensee 
Performance Results 

In 1980 NRC implemented the Systematic Assessment of Licensee Per- 
formance (SALP) program to periodically assess utilities’ performance in 
10 to 12 technical areas. For each area, NRC rates the utility as follows: 
an aggressive and safety-oriented management that allocates resources 
to achieve a level of performance that substantially exceeded regulatory 
requirements-rating 1, sufficient management attention to safety and 
a level of performance above that needed to meet regulatory require- 
ments-rating 2, or insufficient management attention and resources to 
ensure safety and marginally satisfactory performance-rating 3. Table 
IV.1 shows SALP results for Peach Bottom and 16 other plants between 
1980 and 1986. 

IV.l: SALP Results for Peach 
om and 15 Other Plants, 1980-1986 

NUYEGi 

Number i;;ariof~ ratings 
Q 

Plant 1 2 3 

Peach Bottom 2 and 3 7 11 40 13 
bresden2and3 6 14 35 11 

Monticello 6 29 26 2 

Vermont Yankee 5 31 15 0 

Pilarim 6 12 26 14 

Quad Cities 1 and 2 5 17 26 4 

Cooper Station 6 25 31 3 
Fitzoatrick 6 12 36 7 

Browns Ferry 1,2, and 3 5 1 21 24 

Brunswick 1 and 2 5 7 27 13 

Hatch 1 6 7 43 5 
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Notices of Violations and Civil Penalties for 
Peach Bottom and 15 Other Plants, 1970- 
March 1987 

Notices of 
Plant/licensee 

Civil penalties paid 
violation0 by licensee 

Peach Bottom 2 and 3 
Philadelphia Electric Co. 8 $485,000 

Dresden 2 and 3 
Commonwealth Edison 10 348,500 

Monticello 
Northern States Power 4 42,500 

Vermont Yankee 
Vermont Yankee Nuclear Power 7 109,000 

Pil rim 
8 oston Edison 13 666,000 - 

Quad Cities 1 and 2 
Commonwealth Edison 7 389,000 

Cooper Station 
Nebraska Public Power District 8 212,000 

Fitzpatrick 
New York Power Authority 5 146,000 

Browns Ferry 1,2, and 3 
Tennessee Valley Authority 18 1,004,625 

Brunswick 1 and 2 
Carolina Power and Light 10 918,000 

Hatch 1 
Georgia Power IO 379,000 

aFor this review, we compared the most severe violations (levels I, II, and Ill). NRC may levy civil penal- 
ties for these three types of violations. 
Source: Computer runs from NRC’s Enforcement Action Tracking System. 
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Cbmulative Performance Indicators for Peach 
Bottom and Other Plants 

Plant 

Date ot 
commercial 
ODeratIon 

Capacit! Unplanned 
tactor outaae rat@ 

Peach Bottom 2 July 1974 64.4 56.4 13.3 

Peach Bottom 3 Dec. 1974 68.8 59.1 8.6 
Dresden 2 June 1970 71.5 55.8 11.8 

Dresden 3 Nov. 1971 68.3 53.5 12.1 

Monticello June 1971 76.0 68.9 4.6 

Vermont Yankee Nov. 1972 76.3 68.6 6.5 
Pilgrim Dec. 1972 61.6 53.2 12.4 

Quad Cities 1 Feb. 1973 78.4 63.2 5.4 

Quad Cities 2 Mar. 1973 74.8 60.3 7.6 
Cooper Station July 1974 73.5 57.2 4.8 

Fitzpatrick Julv 1975 70.2 60.8 12.1 

Browns Ferry 1 Aua. 1974 52.5 45.4 36.9 

Browns Ferry 2 Ma;. 1975 51.3 43.6 35.6 

Browns Ferry 3 Mar. 1977 50.0 44.7 35.3 

Brunswick 1 Mar. 1977 60.5 48.7 16.4 

Brunswick 2 Nov. 1975 56.8 43.4 16.1 
Hatch 1 Dec. 1975 66.8 56.6 14.3 

%eflects the ratio of hours that a plant was available to operate to the number of hours that it actually 
operated. 

bReflects the ratio of energy that a plant produces during a given period to the energy that the plant 
could have produced at maximum capacity under continuous operation during the same period. 

%eflects power outages covered by plant shutdowns other than for normal maintenance 
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‘Major Contributors to This Report 

Resources, 
Community, and 

Keith 0. Fultz, Director, Energy Issues, (202) 2751441 
Mary Ann Kruslicky, Assistant Director 
John E. Bagnulo, Evaluator-in-Charge 

Economic Duane G. Fitzgerald, Nuclear Engineer 

Development Division, 
Washington, DC. 
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