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EXECUTIVE SUMMARY

A series of problems in the quality of construction at commercial nuclear
power plants has resulted in Congress requiring the NRC to conduct a study of
existing and alternative programs for improving quality assurance and quality
control during design and construction. Included in NRC initiatives to assure
quality in design and construction was a review of NRC quality assurance
activities.

This management analysis was performed in conjunction with other NRC
activities related to the Congressional legislation and NRC initiatives and
included a review of implementation of management practices, past and present
programs for assurance of quality in design and construction, organizational
relationships between the Office of Inspection and Enforcement and Regional
Offices, and a determination of root causes of the NRC's inability to prevent
problems and slowness to identify and act on problems at the Diablo Canyon,
Marble Hill, Midland, South Texas, and Zimmer nuclear power plants. The
analysis was performed by reviewing literature provided by the Quality
Assurance Brapch of the Office of Inspection and Enforcement and by limited
interviews with NRC personnel at the Office of Inspection and Enforcement. and
Regions II, III, IV and V. Time did not permit a visit to Region I.

The AEC/NRC have made the commercial nuclear power plant industry
responsible for assuring the safety of its operations and have monitored the
industry on a limited sampling basis. The construction of nuclear power
plants has been a learning process for the AEC/NRC and the nuclear industry.
NRC programs for assurance of quality during design and construction have
evolved along with the nuclear industry and in response to adverse industry
events. Although 10 CFR 50 became a regulation in 1954, it was not until 1967
that Appendix A of 10 CFR 50, containing the first mention of a Quality
Assurance Program requirement, was published for comment and 1970 that
Appendix.B of 10 CER 50, defining criteria of Quality Assurance Programs, was
issued. From 1970 to about 1975, guidance documents for establishing and
implementing quality assurance programs and AEC/NRC programs for assurance of
quality were developed and implemented. Over the years, experience and
adverse industry events, such as the Browns Ferry fire and the accident at
Three Mile Island, have resulted in efforts to increase the safety of plants
under construction and in operation. Instability in the regulatory process,
caused by imposition of additional regulations and guidance, has contributed'
to longer construction times and increased opportunities for errors. Better
preventive action and planning of programs would minimize the instability.

Regulations pertaining to quality assurance have not been sufficiently
prescriptive or definitive to assure their clear understanding. As a result,
many guidance documents have been developed. However, guidance documents have
been neither mandatory nor sufficiently prescriptive or definitive to assure
their understanding. The original intent of Appendix B of 10 CFR 50 applying
to all aspects of a reactor without separate classes of applicability f or
safety-related items and items important to safety has not been fulfilled and
regulations have not adequately defined safety-related items, items important
to safety, and applicability of quality program requirements. Regulations
should be more prescriptive and definitive in elements of control. Better
regulations would eliminate the need for many guidance documents.
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Licensing programs have been deficient in reviews of quality assurance
programs prior to issuance of authorizations and Construction Permits and in
evaluation of licensee and contractor experience, attitude, and management
capability. Quality assurance programs have not been a condition of
authorizations and Construction Permits and there was no requirement f or
submittal of program changes for NRC approval until 1983.

AEC/NRC monitoring of design and construction activities on too limited
of a basis has caused inability to prevent problems and slowness to identify
and act on problems. Little inspection was performed during construction
prior to 1968. The direct inspection effort of the regionally based
inspection program used until 1980 was about 16 days a year at each plant.
Inspection orientation was towards documentation and records review until
about 1979 when it changed towards hardware and results. A mindset existed
that there was no immediate threat to the health and safety of the public
until a nuclear power plant became operational and that plants would not be
licensed until ready for operation as determined by pre-operational and
startup tests. A Resident Inspector was assigne 'd to each construction site
starting in 1980. For multiple plant sites, one Resident Inspector covers all
of the plants. An average of 1.5 man-years/unit is devoted to inspection
during design and construction.

Budget and manpower restraints have precluded implementation of programs.
Approximately 1.0% of NRC personnel are Resident Inspectors assigned to
construction sites and 0.6% conduct the Licensee Contractor and Vendor
Inspection Program. About 12% of the NRC budget is allocated to Inspection
and Enforcement, of which inspection of design and construction is but a small
part. The current inspection program is being rewritten with a goal of
reducing it by 40% in recognition of budget and manpower restraints. Team
inspections (PAT, CAT and.IDI) are limited to a small number of plants because
of budget and manpower constraints. Inspection programs appear to be designed
around available resources. Inspection programs need to be designed around
what must be done and the necessary resources to implement the programs need
to be provided. The use of licensee inspection plans and establishment of
hold points should be included.

Inspection procedures and modules have been intended as guidance and-
reliance has been placed on the engineering judgment of the inspector and
Regional Office management for proper implementation. The degree of
inspection program implementation has varied across the Regions dependent upon
management's approach to regulations and the capability of personnel.
Inspector experience has decreased over the years and it appears that training
in quality assurance and performing inspections has been insufficient.
Salaries have not been competitive with the industry, which has resulted in
the loss of trained and experienced personnel to the industry and difficulty
in attracting and keeping personnel. Inspection modules need to identify
mandatory requirements and inspectors should receive additional training in
quality assurance and in performing inspections. Less reliance on individual
engineering judgment results in greater uniformity of implementation.

The NRC assumed part of licensee responsibility for evaluation of vendors
through implementation of the Licensee Contractor and Vendor Inspection Program.
The legal base for direct NRC inspection of vendors and any resultant I

enforcement action is not clearly addressed in regulations. The LCVIP does
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not include material manufacturers or material suppliers, sources of many
material related problems during construction. The NRC has been slow to
respond to findings and recommendations of previous studies of the LCVIP.
Regulations should be changed to permit industry organizations to evaluate
vendors with NRC overview or to establish licensing or certification programs
for vendors, including material manufacturers and suppliers.

Enforcement programs have not been aggressively implemented and have not
encouraged conformance to commitments. Early enforcement action consisted of
"jawboning" sessions and issuance of routine enforcement letters. A mindset
existed that there was no immediate threat to the health and safety of the
public until a plant became operational. Programs havetended to result in
categorization of nonconformances to the lowest action levels. The action
point system, categorizing of nonconformances to lower action levels, and
limited monitoring of design and construction activities resulted in inability
to raise problems to thresholds of stronger enforcement action. The AEC/NRC
have placed insufficient importance on procedural matters and have had a
tendency to accept a fix to a specific problem without requiring determination
of the magnitude of the problem and correction of the root cause. They have
had difficulty in recognizing the significance, magnitude, and complexity of
problems and did not consistently require expeditious handling of corrective
action. Management has been hesitant to take strong enforcement action.

The deficiencies previously discussed were causes of NRC inability to
prevent problems and slowness to identify and act on problems at the Diablo
Canyon, Marble Hill, Midland, South Texas and Zimmer nuclear plants. In
particular, the root cause at Diablo Canyon was insufficient attention in the
area of design; the root causes at Marble Hill were inadequate review of

experience and management capability, irregular NRC presence, and inability to
recognize the significance and magnitude of problems; the root causes at
Midland were irregular presence, reluctance to take enforcement action, and
the mindset that the plant would not be licensed until ready for operation as
determined by pre-operational and startup tests; the root causes at South
Texas were inadequate review of experience and management capability,
irregular presence, inability to recognize the significance and magnitude of
problems, and the mindset that the plant would not be licensed until ready for
operation as determined by pre-operational and startup tests; and the root
causes at Zimmer were inadequate review of experience and management
capability, failure to require licensee review of problems to determine their
magnitude and correct their root cause, inability to recognize the
significance and magnitude of problems, loss of inspection experience in the
Region, and the mindset that the plant would not be licensed until ready for
operation as determined by pre-operational and startup tests.

Commercial nuclear power plants under construction have been built during
a period of learning and understanding the beneficial effects of an effective
quality assurance program. Caution must be used in judging design and
construction activities of the past against the standards of today. The next
generation of nuclear plants will have the benefit of many man years of
construction quality assurance experience. It is vital that the knowledge and
understanding gained to date be properly incorporated in the NRC requirements
for future nuclear installations.
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MANAGEMENT ANALYSIS
OF

U.S. NUCLEAR REGULATORY COMMISSION

1.0 INTRODUCTION

1.1 PURPOSE OF MANAGEMENT ANALYSIS

To determine shortcomings in the U.S. Nuclear Regulatory Commission (NRC)
policies and programs for assurance of quality in the design and construction
of commercial nuclear power plants and improvements that could be made.

1.2 SCOPE

The scope of this management analysis of NRC policies and programs for
assurance of .quality in the design and construction of commercial nuclear
power plants was:

to review and analyze implementation of management practices

to review and analyze past and present programs for assurance of
quality in design and construction

to review and analyze organizational relationships between the
Office of Inspection and Enforcement and Regional Offices

to determine root causes of the NRC's inability to prevent problems
and slowness to identify and act on problems at the Diablo Canyon,
Marble Hill, Midland, South Texas and Zimmer nuclear plants.

1.3 BACKGROUND

During the past several years, there have been a series of well
publicized problems in the quality of construction of commercial nuclear power
plants.

At Midland, excessive settlement of the diesel generating building was
observed in 1978. Investigation revealed that the settlement was a result of
inadequate and poorly compacted soil and that other safety-related systems and
structures were affected. Design and construction specifications for
placement of soil fill materials had not been followed and there was
insufficient control and supervision of soil placement activities by the
utility and its contractors. In 1979, a civil penalty of $38,000 was issued
for HVAC problems and in 1982, a civil penalty of $120,000 was issued for
breakdown of the Quality Assurance Program.

At Marble Hill, all safety-related work was halted in 1979 because of
concrete consolidation problems, improper repair of the imperfections,
inadequate or nonexistent records traceable to the repairs, inadequate
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training and supervision of personnel responsible for the repairs, and
insufficient awareness of the problems and control by the licensee.

At South Texas, safety-related work was halted in 1980 because of
problems with ccncrete placement, welding, procedural violations, records
falsification, personnel qualification, harassment and intimidation of
inspectors, and insufficient design work. NRC investigations revealed
shortcomings in management and implementation of the QA/QC Program.

At Zimmer, construction was nearly completed when in 1981 allegations
prompted investigation of quality problems. Following the investigations, the
NRC issued a $200,000 fine for quality assurance breakdowns. In 1982,
safety-related work was halted. The major problems were identified as QC
documentation, procedure violations, inadequate nonconformance reporting
system, deficiencies in drawings, specifications, instructions and procedures,
material control, and licensee audits and corrective action. Additional
investigations reported inadequate management controls and inadequacies in
administration of the Quality Assurance Program.

At Diablo Canyon, the NRC issued an Operating License in September of
1981 and revoked it two months later following licensee identification of
errors in the seismic design of some piping and equipment restraints. NRC
investigations revealed that proper quality assurance controls were not
implemented in technical and procurement communications with service-type
contractors and document control was inadequate to assure ready access to the
most recent information available.

This series of problems in the quality of construction resulted in
Congress requiring the NRC to conduct a study of existing and alternative
programs for improving quality assurance and quality control in the
construction of commercial nuclear power plants (U.S. Congress 1983).

In recognition of the problems and in anticipation of the Congressional
mandate, the NRC established a series of initiatives designed to assure
quality in design and construction of nuclear power plants and the NRC's
ability to monitor and evaluate it (NRC 1982). Included in the initiatives
was a revidw of NRC quality assurance activities to determine shortcomings and
improvements that could be made.

This management analysis of NRC programs for assurance of quality in
desistl and construction of commercial nuclear power plants was performed in
response to the Congressional legislation and the NRC initiative.

1.4 TECHNICAL APPROACH

This management analysis was performed by reviewing literature pertaining
to past and present AEC/NRC programs for assurance of quality in design and
construction of commercial nuclear power plants and previous studies of those
programs, and by limited interviews with the staff of the Office of Inspection
and Enforcement in Bethesda, Maryland, Region II offices in Atlanta, Georgia,
Region III offices in Glen Ellyn, Illinois, Region IV offices in Arlington,
Texas and Region V offices in Walnut Creek, California. Personnel interviewed
at the Office of Inspection and Enforcement were:

B.2



Deputy Director, Division of Quality Assurance, Safeguards, and
Inspection Programs

* Chief, Construction Inspection Branch
* Chief, Operating Reactor Programs Section
* Chief, Construction, Vendor and Special Programs Section
. Chief, Licensing Section of Quality Assurance Branch

From 12 to 16 personnel were interviewed at the Regional Offices.
Personnel interviewed had the following job titles:

* Regional Administrator

* Deputy Regional Administrator

Director
- Division of Project and Resident Programs
- Division of Engineering
- *Division of Vendor and Technical Programs
- Division of Resident, Reactor Project and Engineering Programs
- Division of Reactor Safety and Reactor Projects
- Enforcement

Branch Chief
- Engineering Programs
- Reactor Projects
- Construction
- Vendor

Section Chief
- Management Programs
- Plant Systems
- Materials and Mechanical,
- Reactor Projects
- Reactor Systems
- Reactive and Components
- Program Support
- Project Operations

* Enforcement Officer

Engineer
- Nuclear (Reactor Licensing)
- Reactor
- Project

S..Inspector
- Reactor
- Project
- Electrical Construction

The analysis includes licensee, contractor, and NRC Resident Inspector
perceptions of problems with the NRC and suggestions for improvement obtained
during NRC Site Assessment Case Studies performed in response to the
Congressional legislation (U.S. Congress 1973).
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1.5 LIMITATIONS OF THE MANAGEMENT ANALYSIS

The management analysis has been limited to NRC programs for assurance of
quality in design and construction of commercial nuclear power plants and does
not include other NRC programs.

The analysis has been based solely upon literature reviewed and
information obtained during interviews. N.C. Kist & Associates, Inc. has not
performed activities to authenticate the information obtained and makes no
representations to this effect.

The study of NRC programs has been performed in conjunction with and not
independent from the NRC. The Quality Assurance Branch of the Division of
Quality Assurance, Safeguards, and Inspection Programs of the NRC Office of
Inspection and Enforcement provided the literature reviewed, scheduled trips
and interviews, and participated in the trips and interviews. The NRC did
not, however, participate in the analysis of the information obtained or in
the preparation of this report.

Limited interviews of personnel were performed. Two days were spent at
the Office of Inspection and Enforcement in Bethesda, Maryland and two days
were spent at each of the Regional Offices visited.

N.C. Kist & Associates, Inc. expended approximately two man-months of
effort in performing the analysis.
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2.0 SUMMARY AND CONCLUSIONS

2.1 General

This analysis of implementation of basic management practices, past and
present programs for assurance of quality in design and construction of
commercial nuclear power plants, organizational relationships between the
Office of Inspection and Enforcement and Regional Offices, and root causes of
the NRC's inability to prevent problems and slowness to identify and act on
problems has revealed the following shortcomings in NRC Volicies and programs.

2.2 Organization

Allocated resources have been insufficient for effective
implementation of programs.

Several functions of the Quality Assurance Branch of the Office of
Inspection and Enforcement appear to duplicate functions of the
Reactor Programs Construction Branch.

- developing inspection procedures

- performing assessments of inspection program inplementation

- coordinating with industry the development of overview
programs.

Organizationally, there i-s no single overview of Resident Inspector
and Speciality Inspector activities below the level of Deputy.
Administrator or Administrator in Regions I, II, and III, which may
create a potential for inadequate consolidation of inspection
information.

Differences exist in Regional Office organizational structures and
job titles for personnel assigned similar positions, which may lead
to differences in job descriptions and understanding of
responsibilities.

2.3 Management Practices

• The following basic management practices have not been effectively
implemented:

- clearly defining objectives to assure their understanding

- providing clear and constant direction

- establishing a firm and expeditious decision-making process

- providing adequate resources

- performing meaningful regular assessments of the adequacy and
effectiveness of NRC activities
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taking prompt, forceful corrective action in response to
problems and deficiencies.

2.4 Standards Program for Assui/ance of Quality

The development and application of quality assurance standards have
evolved with the growth of the nuclear industry and there has been
insufficient preventive action and planning.

The original intent of Appendix B of 10 CFR 50 being applicable to
all aspects of a reactor, without separate classes of applicability
for items important to safety and safety-related items, has not been
fulfilled.

Regulations have not adequately defined safety-related items, items
important to safety, and the applicability of quality program
requirements and have not been sufficiently prescriptive or
definitive to assure their clear understanding.

Guidance documents have been neither mandatory nor sufficiently
prescriptive to assure their understanding.

Instability in the regulatory process has resulted in longer
construction times and more opportunities for error.

2.5 Licensing Program for Assurance of Quality

Licensing Programs have been insufficient to help assure quality
during design and construction.

- prior to 1970, there was no documented guidance for review of
Quality Assurance Programs before issuance of permits

- from 1970 until 1975, guidance documents for review of Quality
Assurance Program descriptions did not require a description of
the complete program nor a detailed description of how the
commitments were to be implemented

- reviews of Quality Assurance Program descriptions have
emphasized completeness in addressing requirements of Appendix
B of 10 CFR 50 without detailed evaluation of how the program
would be implemented

- regional personnel responsible for reviewing QA Manuals were
not trained in reviewing manuals

- the Quality Assurance Program has not been a condition of
authorizations and Construction Permits

- until 1983, submittal of PSAR changes for NRC approval was not
required

- design work and procurement of major components has been
permitted prior to submittal of Quality Assurance Program
descriptions
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•, approval of Quality Assurance Program descriptions has been
heavily based on reviewer judgment as opposed to clearly
defined acceptance criteria

there has been inadequate evaluation of licensee and contractor
experience, attitude and management capability.

2.6 Inspection Program for Assurance of Quality

There has been insufficient AEC/NRC inspection during design and
construction

- little inspection was performed prior to 1968

- there was irregular and non-constant presence until 1980 (a
minimum of six inspections a year were to be performed and
inspections were performed by regional personnel of varying
disciplines)

- the annual direct inspection effort of the regionally based
inspection program was about 16 days at each plant

until 1979, inspection orientation was towards documentation
and records review

- GAO concluded in 1978 that the NRC's inspection program cannot
independently assure that nuclear power plants are constructed
adequately

- inadequate attention has been given to design activities

- a national average of 1.5 man-years/unit is devoted to
inspection during design and construction.

- approximately 1% of all NRC personnel are Resident Inspectors
assigned to construction and 0.6% are in the Licensee
Contractor and Vendor Inspection Program

- for multiple plant sites, one Resident Inspector covers all the
plants during construction.

Budget and manpower restraints have precluded complete
implementation of inspection programs.

- the regionally-based inspection program

- the resident inspection program

- Performance Appraisal Teams

- Construction Assessment Teams

- Independent Design Inspections
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- the Licensee Contractor and Vendor Inspection Program

the current inspection program is being rewritten with a goal
of a 40% reduction in recognition of budget and manpower
restraints

diverting inspection personnel to investigate allegations and
team inspection findings has resulted in missing inspection
"windows of opportunity" and inability to complete inspection
modules

Pre-Construction Permit activities have been insufficient in their:

- attention to design activities

- review of Quality Assurance Programs and their implementation

- evaluation of licensee and contractor experience, attitude', and
management capability.

Inspection Programs appear to have been designed around available
resources instead of determining what must be done and obtaining the
resources to do it.

Regional and resident inspection programs have been intended as
guidance, not as mandatory requirements, and have been based upon
the use of individual engineering judgment regarding the adequacy of
activities performed.

The degree of implementation of inspection programs has varied
across the Regions dependent upon management's approach to
regulations and the capability of personnel.

Insufficient attention has been paid to personnel matters.

- Inspector experience has decreased over the years and it
appears training in quality assurance and performing
inspections has been inadequate

- NRC salaries have not remained competitive with the industry.

Inspection Programs have not included hold points designating
activities requiring NRC inspection.

2.7 Licensee Contractor and Vendor Inspection Program

The Licensee Contractor and Vendor Inspection Program LCVIP evolved
as a result of the learning process and of licensee inability to
assure the quality of items and services supplied by their vendors.

- Prior to 1969, vendor qualification and monitoring was viewed
as the licensee's responsibility.
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In 1970, regional inspectors evaluated licensee vendor
inspection programs.

In 1973, a trial vendor inspection program was initiated for
fuel fabricators.

In 1974, a trial LCVIP was initiated because 63% of
construction and operation problems were traceable to vendor
errors in design or fabrication.

In 1974, a task force recommended expansion of the LCVIP as a
result of increases in vendor-related problems.

- In 1977, electrical equipment was added to the program.

In 1978, the effectiveness of vendor design programs began
being evaluated.

In 1979, inspections became reactionary as a result of Three
Mile Island.

The legal base for direct NRC inspections of vendors and resultant
enforcement action is not clearly addressed in regulations.

The NRC has been slow to respond to findings and recommendations of
previous studies of the LCVIP.

The NRC has assumed licensee responsibility for evaluation of
vendors through the LCVIP and has not taken sufficient enforcement
action with licensees to force them to fulfill their
responsibilities.

The LCVIP does not apply to material manufacturers and suppliers.

2.8 Enforcement Program for Assurance of Quality

* Enforcement Programs have not been aggressively implemented.

- early enforcement action consisted of "Jawboning" sessions and
routine enforcement letters

- mindset existed that there was no immediate threat to the
health and safety of the public until a nuclear power plant
became operational

- tendency of nonconformances in design and construction to be
categorized to the lower action levels since the safety
function or integrity could not be clearly shown to be impaired
or lost

- the action point system, categorizing of nonconformances to the
lower action levels, and periodic nature of inspections
resulted in inability to raise problems to thresholds of
stronger enforcement action
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failure to recognize the significance, magnitude and complexity
of problems

tendency to accept a fix to a specific problem without
requiring a determination of the magnitude of the problem and
correction of the root cause

failure to force expeditious handling of corrective action

AEC/NRC management hesitancy to take action.

Enforcement Programs have not encouraged conformance to commitments.

Failure to conform to commitments, such as PSAR, Regulatory
Guides, etc., when lack of conformance did not constitute an
item of noncompliance, was considered a deviation, the lowest
level of categorization. Commitments are not regulatory
requirements and have not been binding. NRC approval has not
been required to cancel or change commitments.

The AEC/NRC have had difficulty in recognizing Quality Assurance
Program breakdowns because of:

- the periodic nature of inspections

- categorizing of noncompliances to lower action levels

- low level of attention afforded commitments

- insufficient significance attached to procedural matters.

2.9 NRC Inability to Prevent Problems and Slowness to Identify and Act on Problems

The root causes of NRC inability to prevent problems and slowness to
identify and act on problems at Diablo Canyon, Marble Hill, Midland, South
Texas and Zimmer nuclear plants follows.

Diablo Canyon

- insufficient attention in the area of design.

Marble Hill

- inadequate review of licensee and contractor experience and
capability to manage construction of a nuclear power plant

- irregular, non-constant presence
- inability to recognize the significance and magnitude of

problems

Midland

- irregular, non-constant presence
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- reluctance to take enforcement action

loss of inspection experience in the Region

mindset that it was the licensee's responsibility to properly
construct the plant and it would nct be licensed until ready
for operation as determined by pre-operational and startup
tests.

South Texas

- inadequate review of licensee and contractor experience and
capability to manage construction of a nuclear power plant

- irregular, non-constant presence

- inability to recognize the significance and magnitude of the
problems

mindset that it was the licensee's responsibility to properly
construct the plant and it would not be licensed until ready
for operation as determined by pre-operational and startup
tests.

• Zimmer

- inadequate review of licensee and contractor experience and
ability to manage construction of a nuclear power plant

- failure to require licensee reviews of problems to determine
their extent and to take corrective action regarding the cause
of the problem

S - inability to recognize the significance and magnitude of the
problems

- loss of inspection experience in the Region

- mindset that it was the licensee's responsibility to properly
construct the plant and it would not be licensed until ready
for operation as determined by pre-operational and startup
tests.

The following improvements could be made in NRC policies and programs for
assurance of quality during design and construction of commercial nuclear
power plants.

Stabilize the regulatory process through more preventive action and
planning.

Streamline regulations and guidance documents and make them more
prescriptive and definitive in terms of required elements of control
without specifying how the elements of control must be implemented.
Regulations that can stand on their own would eliminate the need for
many guidance documents. Clearly define the applicability of
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quality program requirements, safety-related items and items
important to safety.

Make the Quality Assurance Program and licensee commitments a
condition of authorizations and permits.

Replace Licensing review of the Quality Assurance Program
description as presented in the Preliminary Safety Analysis Report
with a Licensing or Office of Inspection and Enforcement review of
the licensee Quality Assurance Manual and require the Manual to
detail how the Quality Assurance Program shall be implemented.
Require Licensing or Office of Inspection and Enforcement approval
of Quality Assurance Manual changes. Establish definitive
acceptance criteria for Manual reviews specifying required elements
of control but not methods of accomplishing them. Do not permit
work to be performed until approval of the Quality Assurance Manual.

Evaluate licensee and contractor experience, attitude and management
capability prior to issuance of authorizations and permits.
Establish parameters and acceptance criteria.

Require demonstration of capability to implement the Quality
Assurance Program prior to issuance of authorizations or permits.

Devote greater attention to design activities.

Develop programs based upon what must be done and then obtain the
necessary resources to implement the programs.

Establish mandatory requirements in inspection programs and reduce
dependency upon individual engineering judgement..

Require an Inspection Plan of licensees and contractors and

establish NRC hold points.

Reevaluate personnel practices, including salaries.

Change regulations to permit industry organizations to evaluate
vendors instead of individual licensees and monitor their activities
or establish licensing or certification programs for vendors.
Extend the program to include material manufacturers and material
suppliers.

Take stronger enforcement action. Require expeditious handling of
corrective action, including determination of the magnitude of
problems and correction of their root causes.

Perform detailed annual audits of licensee Quality Assurance Program
implementation

Review functions to be performed by the Quality Assurance Branch and
Construction Programs Branches of the Office of Inspection and
Enforcement to assure efforts are not duplicated.
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Eliminate differences in basic Regional Office structures and job
titles to assure uniformity of functional responsibilities.

Increase the training of inspectors in the areas of quality
assurance, auditing, and implementation of inspection modules.
Broaden the capabilities of inspectors to encompass all disciplines
or provide additional support.

Establish an audit program of NRC activities utilizing qualified
personnel not having responsibility in the areas audited.

Establish a Quality Assurance Program withinrthe NRC.
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3.0 MAIN DISCUSSION

_).1 ENABLING LEGISLATION

3.1.1 Description

3.1.1.1 Atomic Energy Act of 1946

The Atomic Energy Act of 1946 created the Atomic Energy Commission (AEC),
empowered it to control all aspects of atomic energy, rand forbade private
ownership of nuclear materials. The AEC's primary activities related to the
control of nuclear weapons.

2.1.1.2 Atomic Energy Act of 1954

The Atomic Energy Act of 1954 empowered and directed the AEC to promote
nuclear energy and to regulate the nuclear industry. Among the provisions of
the Act were to issue licenses to private companies to build and operate
commercial nuclear power stations and to adopt whatever regulations it deemed
necessary tb protect the health and safety of the public.

'.1.1.3 Energy Reorganization Act of 1974

The Energy Reorganization Act of 1974 abolished the AEC and eliminated
the conflict of interest of promoting and regulating nuclear energy by
creating the Energy Research and Development Administration (ERDA) and the
Nuclear Regulatory Commission (NRC).

ERDA was responsible to bring together and direct Federal activities
relating to research and development of various sources of energy, to increase
the efficiency and reliability in the use of energy, and to carry out the
performance of other functions, including but not limited to AEC's military
and production activities and its general basic research activities (U.S.
Congress 1974).

NRC was responsible for all the licensing and related regulatory func-
tions of the AEC and the functions of. the Atomic Safety and Licensing Board
Panel and the Atomic Safety and Licensing Appeal Board (U.S. Congress 1974).

NRC's licensing and related regulatory authority (U.S. Congress 1974)

extend to:

Demonstration Liquid Metal Fast Breeder reactors when operated as
part of the power generation facilities of an electric utility

system or when operated to demonstrate the suitability for commer-
cial application of such a reactor.

Other demonstration nuclear reactors except those in existence

before the effective date of the Energy Reorganization Act of 1974
when operated as stated above.
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Facilities used primarily for the receipt and storage of high-level
radioactive wastes resulting from activities licensed.

Retrievable Surface Storage facilities and other facilities autho-
rized for the express purpose of subsequent long-term storage of
high-level radioactive waste generated by the Administration, which
are not used for, or part of, research and development activities.

The Energy Reorganization Act of 1974 (U.S. Congress 1974) established
the organization of the Commission and Offices of Nuclear Reactor Regulation,
Nuclear Material Safety and Safeguards, and Nuclear Regulatory Rsearch.

The Commission is composed of five members appointed by the President, by
and with advice and consent of the Senate. Appointments must be made in such
a manner that not more than 3 members are of the same political party. Each
member serves a 5-year term with terms expiring in consecutive years. The
President designates one member as chairman to serve during the pleasure of
the President and any member may be removed by the President for inefficiency,
neglect of duty or malfeasance in office. Each member has equal
responsibility and authority in all decisions and actions, has full access to
all information relating to his duties or responsibilities, and has 1 vote.
Action of the NRC is determined by a majority vote of members present.

The Office of Nuclear Reactor Regulation is responsible for such func-
tions as the NRC delegates (U.S. Congress 1974) including:

principal licensing and regulation of all facilities and materials
licensed under the Atomic Energy Act of 1954, as amended

review of the safety and safeguards of all such facilities, mate-
rials and activities, including but not limited to monitoring,
testing and recommending upgrading of systems designed to prevent
substantial health or safety hazards and evaluating methods of
transporting nuclear materials and transporting and storing high
level radioactive wastes

recommending research necessary for the discharge of the functions
of the NRC.

The Office of Nuclear Material Safety and Safeguards is responsible for
such functions as the NRC delegates (U.S. Congress 1974) including:

principal licensing and regulation involving all facilities and
materials, licensed under the Atomic Energy Act of 1954, as amended,
associated with the processing, transport, and handling of nuclear
materials, including the provision and maintenance of safeguards
against threats, thefts, and sabotage of such licensed facilities,
and materials

review of safety and safeguards of all such facilities and mate-
rials, including, but not limited to monitoring, testing, and
recommending upgrading of internal accounting systems for special
nuclear and other nuclear materials and developing contingency plans
for dealing with threats, thefts, and sabotage relating to special
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nuclear materials, high-level radioactive wastes and nuclear facil-
ities

recommending research to enable the NRC to more effectively perform
its functions.

The Office of Nuclear Regulatory Research is responsible for such func-
tions as the NRC delegates (U.S. Congress 1974) including:

developing recommendations for research deemed necessary for perfor-
mance by the Commission of its licensing and related regulatory
functions

engaging in or contracting for research which the Commission deems
necessary for the performance of its licensing and related
regulatory functions.

The Energy Reorganization Act of 1974 also included a survey to locate
and identify possible nuclear energy center sites, quarterly submittal by the
Commission to Congress of a report listing abnormal occurrences at or asso-
ciated with any facility licensed or regulated and dissemination of such
information to the public within fifteen days of Commission receipt of such
information, development of a plan for the specification and analysis of
unresolved safety issues, employee protection against discharge and discrim-
ination because the employee commenced or participated in a proceeding under
the Act or the Atomic Energy Act of 1954, including investigation of such
charges by the Secretary of Labor, annual authorization of appropriations to
the Commission which reflect the need for effective licensing and other regu-
lation of the nuclear power industry in relation to the growth of such indus-
try, and Comptroller General of the United States audit, review and evaluation
of implementation of the provisions of the Act pertaining to the Nuclear Regu-
latory Commission not later than 60 days after the effective date of the Act.

3.1.1.4 Additional Enabling Legislation

Congress provides additional enabling legislation as part of its annual

authorization of appropriations.

3.1.2 Analysis

Until the Energy Reorganization Act of 1974, the AEC was empowered and
directed to promote nuclear energy and to regulate the nuclear industry. This
dual responsibility created an inherent conflict of interest which resulted in
widespread criticism of the AEC emphasizing their promoting role at the
expense of their regulating role.

The Energy Reorganization Act of 1974 eliminated the inherent conflict of,
interest by making the NRC responsible for all licensing and related
regulatory functions and ERDA responsible for directing Federal activities
related to research and development of various sources of energy.

Enabling legislation has provided the AEC/NRC adequate authority for
fulfilling its responsibilities. This study has not identified a need for
changes to enabling legislation.
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3.2 ORGANIZATION

3.2.1 Description

3.2.1.1 General

The Energy Reorganization Act of 1974 (U.S. Congress 1974) transferred to
NRC the Chairman and members of the AEC, the General Counsel, and other
officers and components of the Commission except functions, officers,
components, and personnel transferred to ERDA.

The Commission is responsible for licensing and regulating nuclear
facilities and materials and for conducting research in support of the licens-
ing and regulatory process, including protecting public health and safety,
protecting the environment, protecting and safeguarding materials and plants
in the interest of national security, and assuring conformity with antitrust
laws (NRC 1983). To fulfill its responsibilities, the Commission has used;
standards setting and rule making; technical reviews and studies; conduct of
public hearings; issuance of authorizations, permits and licenses; inspection,
investigation, and enforcement; evaluation of operating experience; and
confirmatory research. The Commissioners are described under Enabling
Legislation in this section of the report. Reporting to the Commissioners are
the:

* Office of Public Affairs
Office of Congressional Affairs

• Atomic Safety and Licensing Board Panel
Atomic Safety and Licensing Appeal Panel

• Advisory Committee on Reactor Safeguards
* Office of Investigations
* Office of Inspector and Auditor

Office of Policy Evaluation
* Office of the General Counsel
. Office of the Secretary

Executive Director for Operations.

The Executive Director of Operations (EDO) performs functions as the
Chairman or Commission directs and is governed by policies and decisions of
the Commission (NRC 1983). Reporting to the Executive Director for Operations
are the:

• Office of Administration
. Office of the Executive Legal Director
S.Office of Resource Management

Office of Small and Disadvantaged Business Utilization and Civil
Rights
Office for Analysis and Evaluation of Operational Data

* Office of International Programs
. Office of State Programs
. Regional Offices

Office of Nuclear Material Safety and Safeguards
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Office of Nuclear Reactor Regulation
Office of Nuclear Regulatory Research
Office of Inspection and Enforcement.

The NRC has operated with a budget ranging from 333 million dollars to
513 million dollars over the past five years. The annual Congressional
authorization specifies the'amounts that will be used for specific activities.
The following summary shows the average allocation of funding to each
specified area of activity during the last five year period (U.S. Congress
1983 et al).

Area of Activity Average % of Total Appropriation

Nuclear Regulatory Research 49.7
Nuclear Reactor Regulation 15.4
Inspection and Enforcement 12.0
Nuclear Material Safety and Safeguards 8.4
Program Direction and Administration 8.3
Technical Support 4.2
*Standards 4.1

*1979 and 1980 only. Not listed as a separate category after 1980.

The elements of the organization primarily involved in NRC programs for
assurance of quality during the design and construction of nuclear power
plants are the Office of Nuclear Reactor Regulation, the Office of Nuclear
Regulatory Research, the Office of Inspection and Enforcement and the Regional
Offices.

The Office of Nuclear Reactor Regulation develops and administers regu-
lations, policies and procedures. The Division of Licensing directs and
administers the licensing process for all utilization facilities including
safety and environmental evaluations of reactors required to be licensed for
operation. It directs and supervises the processing of applications and
petitions for license amendments and issues, denies, and amends all limited
work authorizations, permits and licenses for reactors, administers the
3tandardization Program, and serves as NRR coordinator with the Office of
inspection and Enforcement (NRC 1983).

The Office of Nuclear Regulatory Research plans, recommends and imple-
ments the programs of Nuclear regulatory research necessary for performance of
licensing and related regulatory functions. The Division of Engineering
Technology plans, develops, and directs research programs and develops stan-
dards for the design, qualification, construction, inspection, testing,
operations and decommissioning of nuclear power plants (NRC 1983).

3.2.1.2 Office of Inspection and Enforcement

The Office of Inspection and Enforcement was formed by the Commission
during the Energy Reorganization Act of 1974. Its function (NRC 1983) is to
develop policies and programs for enforcement and inspection of licensees,
applicants, and their contractors and suppliers to:
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ascertain whether they are complying with NRC regulations, rules,
orders, and license conditions

identify conditions that may adversely affect public health and
safety, the environment, or the safeguarding of nuclear materials
and facilities

provide a basis for recommending issuance or denial of an

authorization, permit or license

determine whether quality assurance programs meet NRC criteria

recommend or take appropriate action regarding incidents or
accidents

• develop policies and implement a program of enforcement action

• direct emergency preparedness activities

• provide guidance to Regional Offices on program matters

appraise program performance in terms of effectiveness and
uniformity.

In January 1983, several organizational and functional changes were made
in the Office of Inspection and Enforcement because of their expanded role in
quality assurance.

1) The Division of Reactor Programs was redesignated the Division of

Quality Assurance, Safeguards, and Inspection Programs. Primary
emphasis continues to be placed on quality assurance while integrat-
ing quality assurance concerns and principles into the reactor
construction and operating reactor inspection programs.

2) The Division of Engineering and Quality Assurance was redesignated
the Division of Emergency Preparedness and Engineering Response.

3) The Reactor Training Center became the Technical Training Center.

Quality assurance functions of Nuclear Reactor Regulation and Nuclear
Reactor Research were transferred to the Quality Assurance Branch of the
Office of Inspection and Enforcement. Within the Division of Quality Assur-
ance, Safeguards, and Inspection Programs, the Quality Assurance Branch
consists of 12 personnel and performs the following functions (De Young 1982):

Develops a comprehensive NRC program for Quality Assurance of
licensee facilities to be applied to design, fabrication, construc-

tion, testing and operation. This encompasses licensees, vendors,
architect-engineers, constructors, and other licensee agents.

Develops requirements and standards based upon regulatory experience
and industry coordination.

Reviews existing requirements and standards to clarify and optimize

the effectiveness of QA requirements and standards.
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Reviews existing office programs to optimize the effectiveness of QA
activities.

Responsible for developing QA-related inspection procedures and for
performing assessments of QA inspection program implementation by
the regional Offices.

Develops and coordinates with the regional and other headquarters
offices, NRC initiatives to confirm the management effectiveness of
licensees in assuring the quality of licensee and contractor activ-
ities during design, fabrication, construction, testing and opera-
tion.

Develops and coordinates with the regional and other headquarters
offices, NRC initiatives to independently verify the quality of
construction at selected utilities.

Coordinates with industry the development of overview programs for
improving the effectiveness of QA programs and their implementation.

The Reactor Construction Programs Branch consists of 21 personnel and
performs the following functions (De Young 1982):

Develops the NRC inspection policies and programs for reactor
projects from the time of an application for a construction authori-
zation or permit to the time the operating license is issued.
Includes inspection programs for associated nuclear steam suppliers,
architect-engineers, constructors and component vendors. Excluded
from the branch responsibilities are the preoperational preparations
that do not pertain to the actual construction of the plant. The
policies, strategies, and programs will be revised principally to
improve staff resource effectiveness by integrating applicable
licensing procedures and experiences with those from the office
inspection activities.

Based on the results of assessments of program implementation and on
recommendations from regional offices, NRR, and NMSS, revises
established programs, as necessary, to increase their effectiveness
to better coordinate inspection activity with licensing policy and
objectives, and to tailor the programs to anticipated resources.

Develops estimates of resources that are needed to perform the
various elements of the programs which have been established, or
which are under consideration.

Represents NRC to outside agencies and technical organizations such
as INPO, ASME, and IEEE, in order to further the development of
integrated construction inspection programs and to make best use of
available resources of NRC, licensees, and associated organizations.

Develops and maintains the Construction Appraisal Team (CAT) pro-
grams for reactors under construction including assessment of
regional office implementation. Conducts CAT team inspections at
licensee facilities.
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Assesses regional office implementation of established inspection
programs to determine to what degree program requirements are being
met. Assesses the effectiveness of each established program and
determines whether the regions are implementing the programs in a
technically adequate and consistent manner. This process will
include field observations and examinations at licensee sites and at
licensee and regional offices. Providesguidance to the regions
regarding areas of program implementation which need improved
performance and areas where the program can be cut back to better
fit available resources.

3.2.1.3 Regional Offices

The Regional Offices execute established NRC policies and assigned
programs relating to inspection, enforcement, licensing, state agreements,
state liaison, and emergency response within Regional boundaries. Regional
Office activities include project and resident inspection programs, engineer-
ing, radiological safety, emergency preparedness, and materials safety pro-
grams. Region IV is responsible for implementation of the Licensee Contractor
and Vendor Inspection Program. In 1980, the NRC began to expand the scope of
functions of Regional Offices to create an agencywide regional operation which
includes licensing as well as inspection and enforcement functions.

Regional Administrators have managerial and supervisory responsibility
for all functions and personnel assigned to their Region. Regional organiza-
tions include an Administrator; Deputy Administrator; Enforcement Director,
Coordinator, or Specialist; Counsel or Attorney; Public Affairs Officer;
Division Directors; Branch Chiefs, Section Chiefs; Resident Inspectors;
Specialty Inspectors and support personnel.

The two Regional Office groups of major interest to this study are the
Division of Project and Resident Inspector Programs, which administers
assigned project and resident inspectors, and the Division of Engineering,
which provides technical or speciality inspectors to perform work such as
quality assurance reviews or nondestructive examinations.

In Regions IV and V, inspection responsibilities of these two divisions
is consolidated in the Division of Resident Reactor Project and Engineering
Programs.

Each division is comprised of two branches supervised by Branch Chiefs
who are responsible for providing management of the division's functions for
assigned facilities within the Region. Each branch is comprised of sections
supervised by Section Chiefs who are responsible for providing management of
functions at from three to five nuclear power plant sites. Within sections
are Project Inspectors who are responsible for overseeing implementation of
the inspection program at one or more sites and helping to coordinate regional
activity at the sites. Also within sections are Resident Inspectors who are
responsible for implementation of the inspection program at their assigned
site.

Of the 3300 employees working for the NRC, 890 are located at the
Regional Offices and of these, 460 are classified as inspectors. Of the 460
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inspectors, 32 are Resident Inspectors for construction and 22 are involved
in the Licensee Contractor & Vendor Inspection Program.

A more detailed breakdown of inspector personnel by Region follows: (Blaha
1983):

Total Personnel Total Inspectors Resident Inspectors-Construction

Region Actual Budgeted Actual Budgeted Actual Budgeted

1 211 218 118 124.5 6 7
II 21-3 222 118 125 5 7

III 222.3 216 116 118 14 10
IV 151 139 64 67.5 4 4

V 93 92 44 47.5 3 4

TOTALS 890.3 887 460 482.5 32 32

3.2.2 Analysis

3.2.2.1 General

The scope of this study limited organizational analysis to relationships
between the Office of Inspection and Enforcement and Regional Offices.
Additional study of other NRC offices involved in the assurance of quality
during design and construction of nuclear power plants is warranted.

Communications between NRC headquarters and Regional Offices appear to be
adequate, although more personal'unscheduled meetings in handling problems and
suggestions should be encouraged. Complaints were heard that by the time a
suggestion travels from a Resident Inspector upwards through the Regional
Office and then downward in the I and E chain to the QA Division, much of its
effectiveness is lost. Regular meetings of individuals involved with stan-
dards and inspection modules would be beneficial.

Over the past five years, an average of 12 percent of the NRC budget has
been allocated to all inspection and enforcement activities. The portion of
the 12 percent assigned to inspection of design and construction activities
was not readily obtainable, but would be small. Allocated resources have been
insufficient for effective implementation of programs and is discussed under
the programs in this report. In order to assure quality during design and
construction,. additional budget allocations to inspection activities appears
necessary.

3.2.2.2 Office of Inspection and Enforcement

Recent changes in the Bethesda, 1D headquarters organization have shifted
the quality assurance functions from other offices to the Office of Inspection
and Enforcement Division of Quality Assurance, Safeguards, and Inspection
Programs. The consolidation of these functions within a central group should
provide more effective management of the functions. The functions to be
performed by the Quality Assurance Branch and Construction Programs Branch
appear adequate to assure quality in design and construction of commercial
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nuclear power plants. However, the effectiveness of the NRC will be dependent
upon the implementation of the functions. Additional guidance, describing in
more detail the implementation of each function, appears to be necessary.

Some of the functions appear to duplicate efforts. The Quality Assurance
Branch is responsible f or developing QA-related inspection procedures and for
performing assessments of QA inspection program implementation by the Regional
Offices. The Reactor Programs Construction Branch is responsible to develop
the NRC inspection policies and programs and t~o assess Regional Office imple-
mentation of established inspection programs. The Quality Assurance Branch is
to coordinate with industry the development of overview programs for improving
the effectiveness of QA programs and their implementation. The Reactor
Construction Programs Branch is to represent the NRC to outside agencies and
technical organizations such as INPO, ASI4E, and IEEE, in order to further the
development of integrated construction inspection programs and to make best
use of available resources of NRC, licensees, and associated organizations.
These functions should be reviewed to assure efforts are not being duplicated.

3.2.2.3 Regional Offices

Each Region does not have the same organizational structure and job
titles for personnel assigned similar positions. For example, Regions I, II
and III, have two separate divisions for Project and Resident Programs and
Engineering while these activities are combined into one division in Regions
IV and V. The responsibility of implementing enforcement policies and proce-
dures is held by an Enforcement Specialist in Region I, a Director of Enforce-
ment in Regions 1I and IV, an Enforcement Coordinator in Region III, and an
Enforcement Officer in Region V. Differences in organization and job titles
may lead to differences in job descriptions and misunderstandings of
responsibilities. Regional Office organizational structures should be
standardized for identical functions.

In Regions I, II, and III, project and resident inspectors are part of
the Division of Project and Resident Programs and specialty inspectors are
part of the Division of Engineering. Organizationally, there is no single
overview of all inspector activities below the level of Deputy Administrator
or Administrator. Functionally, interaction between the inspection personnel,
Section Chiefs, Branch Chiefs, and Division Directors may provide overview of
all inspector activities, but the organization would indicate a potential for
inadequate consolidation of inspection information. Consideration should be
given to providing a single overview of all inspector activities below the
level of Deputy Administrator or Admini'strator.

The organizational s tructure of Regions results in four levels of super-
vision between an inspector and the Regional Administrator, which could result
in attenuation of information. Regional personnel indicated there was little
attenuation of information between the inspectors and the Administrator on
anything of significance. A formal NRC policy was placed into effect follow-
ing Three Mile Island to permit submittal of differing professional opinions
to the Commission over Regional management.

Personnel allocation to inspection activities during design and
construction of Nuclear power plants has been insufficient. Of the total
number of NRC personnel, approximately 1.0 percent are Resident Inspectors
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assigned to construction sites and approximately 0.6 percent are involved in
the Licensee Contractor and Vendor Inspection Program. Current NRC
headquarters personnel estimates of manpower performing inspections during
design and construction is 1.5 man-years/unit. At the time of pre-operational
activities, inspection effort increases to about five to seven man-years.

The EDO stated in SECY-82-352:

"Although a resident inspector is now assigned to every site at
which construction is more than 15 percent complete, the NRC is
limited in its ability to assure compliance with all NRC
requirements because of the limited inspection resources."

Inability to fully implement past and present programs as a result of
budget and manpower restraints has been a contributing factor to the AEC/NRC
inability to prevent problems and slowness to identify and act on problems.
Additional discussion of resource allocation pertaining to past and present
programs may be found in other sections of this report. In order to assure
quality during design and construction, additional allocation of personnel to
inspection activities is necessary.
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3.3 MANAGEMENT PRACTICES

3.3.1 General

To effectively regulate and control the commercial nuclear power plant
industry in the United States, it is necessary for the NRC to implement basic
management practices, such as:

. clearly defining objectives and philosophy

. assuring clear understanding of objectives and philosophy

* defining organizational structure, functional responsibilities,
authorities, and interfaces

* defining a detailed approach towards accomplishing objectives in
instructions, procedures and other documents which may be easily
understood

. providing clear and constant direction

. establishing a firm and expeditious decision-making process

. assuring good communications

. providing adequate resources

. performing meaningful, regular assessments of the adequacy and
effectiveness of the organization's activities

* taking prompt, forceful corrective action in response to problems or
deficiencies.

The results of this study provides the following information regarding
implementation of basic management practices.

3.3.2 Objectives and Philosophy

The objectives and philosophy of the AEC and NRC have been clearly stated

and well understood by the industry and AEC/NRC. Objectives have included:

to protect the public health and safety

to protect the environment

to protect and safeguard materials and plants in the interest of
national security

to assure conformity with antitrust laws.

The basic philosophy has been to make the nuclear power plant industry
responsible for assuring the safety of its operations and to monitor the
industry on a limited sampling basis to verify its fulfilling of this
responsibility.
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Although the objectives have been clearly stated, the subjective termi-
nology used and vagueness in defining their meaning has resulted in different
perceptions by Congress, the public, the nuclear power plant industry, and the
AEC/NRC of what has been expected in meeting the objectives.

3.3.3 Organization

The organizational structure, functional responsibilities, authorities
and interfaces have been clearly defined and documented in organization charts
and procedures.

3.3.4 Approach

The approach towards accomplishing objectives has been clearly defined in
procedures and other documents which may be easily understood.

3.3.5 Direction

Clear and constant direction has not always been provided to regulatory
personnel and the industry. The AEC and NRC have learned along with the
industry during years of construction and operation of nuclear power plants.
Programs for assurance of quality during design and construction evolved as a
result of the learning process and in reaction to adverse industry events.
There has been insufficient preventive action and planning of programs.

Regulations pertaining to quality assurance and guidance documents for
their implementation have not been sufficiently prescriptive or definitive to
assure their clear understanding by the industry, the AEC and the NRC. Regu-
lations have not adequately defined the applicability of quality program
requirements. Additional discussion of regulations and guidance documents is
included under the Standards Program for Assurance of Quality in this section
of the report.

Licensing activities have not assured that licensees have developed and
implemented adequate quality assurance programs before performing activities
affecting quality. Licensee commitments at the Preliminary Safety Analysis
Report stage have not been made a condition of the Construction Permit.
Additional discussion of licensing is included under the Licensing Program for
Assurance of Quality in this section of the report.

Inspection programs have been intended to serve as guidance to the
inspectors and implementation of the programs has been dependent upon the
engineering judgment of regional management and each individual inspector.
The degree of implementation of inspection programs has varied across the
Regions dependent upon management's approach to regulations and programs and
the capability of personnel.

3.3.6 Decision Making

The decision making process has not always been firm and expeditious.
Licensee and contractor personnel indicated during the NRC Case Studies that:
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• the industry needed decisions from the NRC and was guessing for
years what to do following Three Mile Island

the NRC took too long to resolve problems and questions and took one
to two years in some instances

appeal boards resulted in long hearings with few design-changes

anyone can second guess the NRC and hold up utility programs for
years

the NRC needs to accept the technical views of experts and not hold
up work due to unqualified intervenors.

Regional personnel indicated that headquarters was often more of an
obstacle than a help. Upon identifying problems, regional personnel would get
little assistance from headquarters. Some regulations were viewed as
encouraging slow decisions. It was indicated that it may take a year to
resolve a 50.55 (e) finding after it is reported. A need for more
accountability within the NRC was also expressed.

3.3.7 Communications

Generally, there appears to be good communication within and between NRC
headquarters and Regions. Regional personnel did indicate, however, that
feedback to Regions on suggestions made by regional personnel was poor,
resulting in a reduction of incentive to make suggestions for improvements.

3.3.8 Resources

Adequate resources have not been provided to assure quality in design and
construction of nuclear power plants. Budget and manpower restraints have
precluded adequate development and implementation of AEC and NRC programs.
Programs have tended to be prepared on the basis of available resources
instead of defining what must be done to assure quality in design and con-
struction and then obtaining the necessary resources to assure the required
activities are uniformly implemented at each facility. Diverting manpower
from the inspection program to perform reactionary inspections, investigate
allegations and follow-up on special inspection findings, has resulted in
missing inspection "windows of opportunity", periods of construction during
which an inspection must be performed because it cannot be performed later.
Licensee and contractor personnel indicated during the NRC Case Studies that:

the NRC needs more resident inspectors or roving teams to support

all disciplines

there should be a resident for each discipline

they questioned the capability of the NRC staff to do adequate
technical reviews

the NRC staff has to be equal or competitive with the utility's and
architect engineer's
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Regional personnel indicated a need to assure the NRC staff is qualified
to perform their jobs and that many auditors from the NRC didn't know enough
about the subject being audited to perform meaningful audits. They also
indicated that:

if Regions are to perform all activities for which now responsible,
increased resources will be required

* the level of inspector experience has decreased over the years

the NRC has not remained competitive with the industry regarding
salaries

the NRC needs to hire people with actual experience

additional training is needed for inspectors, headquarters, and
regional personnel.

3.3.9 Assessment of Activities

Although there have been numerous studies of the AEC and NRC, there have
not been meaningful, regular internal assessments of the adequacy and effec-
tiveness of AEC/NRC programs for assurance of quality in design and con-
struction of nuclear power plants. No NRC organization has been responsible
for auditing all of the activities of the NRC. Review functions of the
Quality Assurance Branch and Reactor Construction Branches of the Office of
Inspection and Enforcement do not include audits of implementation of NRC
programs and the Office of Inspector and Auditor has not fulfilled this
function. Findings regarding the accident at Three Mile Island (NRC 1980)
included:

There appears to be no internal technical audit function in NRC.
The I&E in Washington, D.C. does review the activities of its
inspectors, but there does not appear to be any organization
responsible for reviewing and auditing the overall utility overview
process. The Office of Iispector and Audit appears to be a legal
and administrative audit only, not involved in technical reviews.

There is no assignment within the NRC organization for overview of
critical functions such as problems reporting, failure analysis, and
corrective action; systems engineering; and the role of the operator
and human factors in plant safety.

No NRC organization is identified as being responsible for auditing
the project management, engineering, and inspection functions of the
NRC.

The NRC needs to correct this situation by establishing an audit program that
utilizes qualified personnel not having responsibility in the areas audited.
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3.3.10 Corrective Action

Forceful action has been taken in response to many problems and defi-
ciencies. However, the promptness of action has been slowed by the organiza-
tional structure and procedures of the AEC/NRC and the action taken has tended
to be additional requirements resulting from specific events and has not
sufficiently included corrective actions regarding the causes of the problems
and deficiencies.
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3.4 STANDARDS PROGRAM FOR ASSURANCE OF QUALITY

3.4.1 Description

In 1955 and 1956, the AEC issued a set of basic regulations for the
civilian nuclear industry. Chairman Strauss emphasized that the regulations
were not intended to restrain the industry but to "open the way to all who are
interested in engaging in research and development of commercial activities in
the atomic energy field" (Langstaff 1982). Providing facilities which did not
endanger thq health and safety of the employees andf the public was to be the
industry's responsibility.

In 1967, the AEC published for comment 70 General Design Criteria for
Nuclear Power Plant.Construction Permits (Appendix A of 10 CFR 50). Criterion
1 specified the quality expected to be incorporated in all aspects of nuclear
facilities and required a QA Program "be established and implemented in order
to provide adequate-assurance that these structures, systems and components
will satisfactorily perform their safety functions." Specific criteria for a
QA Program were not included.

The need for more definitive QA regulatory criteria was strongly empha-
sized at the Atomic Safety Licensing Appeal Board hearing on Zion Nuclear
Station in 1968.

The following year, the AEC published Appendix B of 10 CFR 50 for
comment, which specifically defined the requirements of the licensee's Quality
Assurance program.

Interviews with NRC headquarters personnel revealed that when Appendix B
of 10 CFR 50 was published for comment, the criteria were meant to elaborate
on the Quality Assurance Program requirements of Appendix A with no intention
of separate classes of applicability for items important to safety and safety-
related items. Appendix B was to complement Appendix A and apply to all
aspects of a reactor, not just seismic category 1. Appendix B was published
as an effective rule in 1970 and Appendix.A was published as an effective rule
in 1971. Since Appendix B was published while Appendix A was still in draft
form, references to Appendix A were dropped, including language that indicated
Appendix B was to apply to the general design criteria. When Appendix A was
published, there was no attempt to revise Appendix B to clarify the intent of
applicability. Appendix B was interpreted by AEC staff performing Safety
Analysis Reviews to apply to seismic category 1, and was not applicable to any
broader class of equipment, systems, or components.

As the AEC reviewed individual nuclear plants, the resolution of issues
were negotiated with owners. AEC staff positions gradually emerged in the
form of Safety Guides. In 1970, the AEC began to publish Regulatory Guides
which clarified the AEC's position and replaced the Safety Guides. A primary
purpose of Regulatory Guides (AEC 1972) was to describe and make available to
the public methods acceptable to the AEC Regulatory Staff of implementing
specific parts of regulations and to provide guidance to applicants concerning
information needed by the staff in 'review of applications for permits and
licenses. The Guides were not intended as substitutes for regulations and
compliance was not required. Different methods and solutions were acceptable
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if they provided a basis for findings requisite to the issuance of a permit or
license. The AEC delegated the work of devising needed rules to industry
committees who would prepare a standard governing a certain aspect of plant
design. The AEC would then write a Regulatory Guide that adopted the standard
in whole or in part. There are currently 153 Regulatory Guides.

In a report regarding the status and application of ANSI N45.2 Standards
(Bernsen and Hellman 1973), the following observations regarding the
philosophy of the ANSI Standards were made with assistance from the N45.2
Subcommittee membership:

"Each of the standards issued by the N 45.2 Subcommittee has
been subject to an extremely intensive preparation and review
process and is believed to contain precise statements of acceptable
current practices for commercial nuclear power plants-practices
which are practical, currently available and judged necessary to
achieve required levels of quality."

"Whereas AEC regulations and the Code are mandatory regulations
establishing firm requirements for the areas they cover, and hence,
include assignments of responsibilities, the N45.2 series are not
written as self-sufficient regulatory documents and are intended to
be supplemented by:

a. a regulatory requirement prescribing its use (i.e., the
AEC's codes and standards rules 10 CFR Part 50 or other
statements of AEC requirements, such as the AEC Regulatory
Guides)

b. a power plant applicant's license commitments or

c. an appropriate procurement document.

Another significant difference between the ANSI standards and
the regulations is that the ANSI standards are intended to apply to
features of the plant which affect operational reliability as well
as those which are important to safety. Naturally, the extent to
which these standards would be applied to plant features which
affect reliability is a matter for determination by the utility and
hopefully a mutual agreement between the utility and his principal
contractors; but there appears to be a general consensus of opinion
that judicious application of quality standards to the total plant
will prove beneficial."

In 1971, ANSI N45.2 was published, basically repeating Appendix B of 10
CFR 50 but describing the requirements in more detail. Shortly thereafter the
AEC issued Regulatory Guide 1.28 endorsing ANSI N45.2-1971.

In 1973 and 1974, the AEC Regulatory Staff issued "Guidance on Quality
Assurance Requirements During Design and Procurement Phase of Nuclear Power
Plants" (Gray Book) and "Guidance on Quality Assurance Requirements During the
Construction Phase of Nuclear Power Plants" (Green Book) to provide guidance
for establishing and implementing Quality Assurance Programs. Most of the
guidance was in the form of AEC regulations, Regulatory Guides, and draft
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standards developed by the American National Standards Institute Subcommittee
N45.2.

In 1973, it was recommended to the Director of Regulation (Davis and
Brown 1973) that Regulatory host a series of conferences for utilities with
participation of the Commissioners to demonstrate the Commission's commitment
to QA and to explain the mini-review procedure. During July of 1973, AEC
senior staff, including two Commissioners, participated in regional one-day
cc ,Lferences with utilities to explain the role of quality assurance in design,
construction and operation of nuclear power plants.

The AEC also announced that it would hold meetings with prospective
applicants to discuss in detail the quality assurance criteria in sufficient
time for the utility to include the requirements in contracts for design and
procurement.

In 1975, the NRC issued a Standard Review Plan to define the scope'of
review and acceptance criteria for the NRC's approval of Safety Analysis
Reports.

The NRC continues to use Appendix B of 10 CFR 50 as the primary require-
ments for Quality Assurance Programs and supplements Appendix B with
Regulatory Guides.

3.4.2 Analysis

3.4.2.1 Evolution of Standards

The role of the AEC, and subsequently the NRC, as a regulator of the
commercial nuclear industry has been ill defined since the origin of the
program. The primary guidance to the regulators was to protect the "health
and safety of the employees and the public". Early AEC interpretation of this
mandate minimized specific quality assurance controls, which undoubtedly
reflected the then current attitude towards safety in fossil plants or the
military nuclear program. The development and application of quality assurance
standards have evolved with the growth of the nuclear industry. The role of
the AEC and NRC has been a reactive one as both the industry and its regula-
tors have grown to understand the significance of quality assurance.

Although 10 CFR 50 became a regulation in 1954, it was not until 1967
that Appendix A of 10 CFR 50, containing the first mention of a quality
assurance program requirement, was published for comment. Until 1967, AEC
regulations were intended to encourage research and development of commercial
activities and to let the commercial nuclear power industry regulate itself.
The AEC recognized the need for defining specific criteria of quality assur-
ance programs as a result of hearings on the Zion Nuclear Station in 1968 and
as a result, issued Appendix B of 10 CFR 50 in 1970.

The industry ANSI Standard N45.2 was being prepared about the same time
with similar quality assurance requirements. By the use of Regulatory Guides,
the NRC has modified the ANSI 45.2 Standard and further defined the Appendix B
requirements.
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3.4.2.2 Applicability of Standards

The AEC and NRC have failed to fulfill the original intent of Appendix B
to 10 CFR 50. As Appendix A and Appendix B of 10 CFR 50 were published,
Appendix B was to complement Appendix A and thereby apply to all aspects of a
reactor, without separate classes of applicability for items important to
safety and safety-related items. The AEC and NRC have failed to clearly
define safety-related items and items'important to safety and have not ade-
quately defined the applicability of quality assurance program requirements in
its regulations. The determination of how andto what extent quality assur-
ance requirements are applied has been left to the discretion of the
applicant. Although the applicant must identify safety-related systems in the
PSAR, there is no requirement to identify specific safety-related items within
the systems and there is no NRC review of classification of such items for
completeness or adequacy. Each applicant determines which items it considers
safety-related, resulting in lack of uniformity of classification of items as
safety-related and lack of uniformity in quality assurance program
application.

Several previous studies have suggested that changes be made in the
methods used in defining safety related and importance to safety classifica-
tions of components and systems.

NUREG 0321 (A Study of the Nuclear Regulatory Commission Quality Assur-
ance Program - 1977) stated:

"10 CFR 50 Appendix B should be used in the regulation of all
areas of power reactor design, construction and operation which
are judged to have sufficient importance to safety to fall under
NRC regulation. The selective application of QA elements now
applied to safety-significant items not interpreted as falling
under Appendix B should be replaced by an approach in the degree
to which the 18 Criteria of Appendix B are applied would reflect
the safety significance of the item."

The Staff Report to the Presidential Commission on the Accident at Three
Mile Island - Volume IV - 1979 also addressed the subject as follows:

"Quality assurance requirements apply only to a narrow portion
of the plant defined as safety-related or safety-grade. Many
items vital to the safe and reliable operation of the plant are
not covered by the quality assurance program because of this
definition." And also

"Safety and reliability requirements and analysis are not re-
quired to be applied to many plant systems which may be vital
to the safe operation of the plant but are not labeled safety-
related."

NUREG/CR-1250, Volume II, Part 1 (Three Mile Island: A Report to the
Commission and the Public - 1980) stated:

"Although the requirements of Appendix B are sufficiently broad
to adequately address most aspects of acceptable quality assurance
programmatic requirements, one important shortcoming of the regu-
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latory program arises from the absence of a definition of "safety-
related," a concept central to the entire structure. Although
Appendix B contains numerous references and applications of "safety-
grade equipment," "safety-related equipment," and "equipment
required for safety-related functions," NRC regulations contain no
definition of "safety-related" or comparable terms. No other
general regulatory guidance for defining or applying these terms is
found and NRC staff members have different interpretations of these
terms. Failure to define "safety-related" has restricted the scope
of the NRC's quality assurance programs. Identification of
particular "safety-related" structures, components, and systems is
the responsibility of the applicant utility. The absence of
definitional guidance supports the applicant's narrow interpretation
and, correspondingly, decreases the staff's ability to insist that a
particular system or function is "safety-related."

"This lack of clarity has generated staff disagreement concern-
ing the identification of equipment to which Appendix B should be
applied and concerning the differences and similarities between
Appendix A, which applies to components that are "important to
safety" and require a graduated quality standard, and Appendix B,
which imposes a higher quality standard on the systems and functions
to which it applies. This disagreement has frustrated efforts to
formulate a regulatory guide for implementing Appendix B."

Regarding the applicability of quality assurance programs, the EDO stated
in SECY-82-352:

"Current rules are not specific on whether or not a licensee or
permit holder is required to notify the NRC of changes to the
quality assurance program description previously accepted by the NRC
in the Safety Analysis Report (SAR). Additionally, current
regulations do not explicitly require licensees or permit holders to
implement the accepted NRC SAR quality assurance program
description. Rulemaking action is currently in progress which will
clarify the NRC staff position regarding the types of changes to the
licensees' and applicants' quality assurance program descriptions
that can be made without informing the NRC and clarify, in the
regulations, the requirement to implement the accepted quality
assurance program description."

The NRC should more clearly define the applicability of quality assurance
program requirements in regulations.

3.4.2.3 Prescriptiveness

Regulations concerning quality assurance have not been sufficiently
prescriptive to assure their clear understanding by the nuclear industry, the
AEC and the NRC. Because both Appendix A and Appendix B of 10 CFR 50 were
vague and contained undefined subjective terminology, there were misunder-
standings and differences of opinion in what the requirements were and how to
comply with them. As a result, the Gray and Green Books, Safety Guides and
later Regulatory Guides were established to clarify the AEC and NRC positions.
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In 1973, it was recommended to the Director of Regulation (Davis and
Brown 1973) that Regulatory explain precisely what the key QA criteria for
design and procurement mean. Davis and Brown reported:

"Some utilities do not know how to implement the 18 QA
Criteria. These utilities understand the intent of Appendix B, but,
without further guidance from the AEC, they continue at a loss to
put them into effect. This has been a problem since the AEC adopted
Appendix B, and many of the persons we interviewed emphasized it.
One industry representative, for example, stated that both the AEC
and the industry have 'all along been fumbling to explain the
criteria'."

"Until the 1972 reorgnization, the development of standard to
explain the application of Appendix B was not keyed specifically to
the practical needs and priorities of Licensing and Regulatory
Operations. Substantial efforts have been made since that time to
improve this situation by obtaining greater involvement of these
Directorates in the development of standards; but, there is still
not sufficient interplay among the Directorates in the entire
standards-setting process."

In 1976, the Advisory Committee on Reactor Safeguards wrote to the
chairman of the NRC (Moeller 1976):

"An increased effort between the NRC and appropriate code or
standards groups to develop better criteria and codes or standards
comparable to the ASHE Nuclear Codes for fire prevention, for
electrical systems, and for other safety-related components, is
desirable. Current requirements often are ill-defined and amorphous
so the "inspector" lacks adequate criteria to determine
acceptability. Until these criteria are better defined, there will
continue to be confusion concerning acceptable limits as evaluated
by the NRC-IE organization."

The difficulty in determining whether a quality assurance requirement is
applicable to a particular situation is compounded by the necessary cross
references required between the Standard Review Plan, the Safety Analysis
Report, the industry codes, the regulations and the Regulatory Guides.

Licensees, in compliance with Appendix B of 10 CFR 50, pass quality
requirements on to their contractors and vendors. This typically includes a
requirement to implement a quality assurance program that complies with
Appendix B of 10 CFR 50 for safety-related items. With approximately 1,000
vendors involved in supplying safety-related items to construction sites, a
wide variety of interpretations of requirements has resulted. Normally,
quality requirements passed, on to vendors have not required or even referenced
Regulatory Guides as a source of guidance to the vendors. They have, however,
often required compliance with or referenced ANSI Standards.

Utilities, contractors and NRC Regional personnel contacted during this
study stated that new regulations are not required, but that better definition
of requirements in existing regulations and guidance is necessary.
Regulations must be clear and criteria must be well defined. Regional
personnel stated that:
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the NRC needs to put some teeth into ANSI standards or Regulatory
Guides

Technical Specifications and the Standard Review Plan need to be
upgraded

existing regulations fail to adequately address timeliness of
activities and corrective actions

requirements are vague enough to permit licensee interpretation to
fit their needs at any given time

regulations have encouraged slow decisions within the NRC (it may
take a year to resolve a 50.55(e) finding after it has been
reported)

clear definitions of safety-related items and items important to
safety are needed.

The NRC should better define requirements in regulations to assure their
clear understanding.

3.4.2.4 Guidance Documents

Guidance documents are not mandatory and have not been sufficiently
prescriptive to assure their clear understanding by the nuclear industry, the
AEC and the NRC. The Safety Guides and Regulatory Guides adopted industry
standards, either in whole or in part. Industry Standards were written by the
nuclear industry and tended to reflect the state of the art, not necessarily
stringent requirements that might be necessary to assure the health and safety
of the public. Guidance documents heavily contain the word "should" and not
"shall". Even though utilities commit to using the Gray and Green Books and
Regulatory Guides in their Preliminary Safety Analysis Report, confusion has
resulted when inspectors tried to verify compliance. Utilities have agreed
they committed to use the guidance documents and have then argued it is just
guidance and is not even considered mandatory by the AEC or NRC. The need to
hold conferences and meetings to define requirements and the need to produce
so many industry standards, and guidance documents indicates the regulations
themselves have not been in sufficient detail to assure their clear under-
standing.

3.4.2.5 Changing Standards

Many of the uncompleted nuclear plants have been under construction for a
number of years. As a result, current reviews by the NRC may be against
standards or regulations that were moderately enforced or non-existent six to
eight years ago. With loosely written or reviewed safety analysis report
requirements serving as a base, many arguments and discussions between the
licensee and the NRC revolve around interpretation of the original commitments
and agreements made by the licensee.

The situation is further exerbated by the so called ratcheting or back-
fitting requirements. With an increasing number of plants becoming

B.36



operational, the experience and knowledge level of the NRC has increased. As
a result, efforts have continually been made to increase the safety and reli-
ability of the plants under construction and in operation. However, there is
a need to establish more stability in the regulatory process. From 1970
through 1979, there were a total of 216 regulatory criteria issued or changed.
Design changes and construction modifications made to meet the criteria
resulted in longer construction time and more opportunities for errors.
Utilities and contractors indicated during the NRC Case Studies that the cost
of a nuclear plant had increased significantly in the last 10 to 15 years as a
result of AEC/NRC requirements. They questioned whether all the requirements
and retrofits were really necessary. They indicated there was too much
uncertainty in'the regulatory process and there were donstantly changing
targets. Regional personnel indicated that as construction times increased,
there were problems resulting from changes in site personnel and procedures.
The quantity of criteria changes indicates insufficient preventive action and
planning.

The NRC needs to devote greater attention to preventive action and
planning and to establish stability in the regulatory process.

While discussing the effect changing regulations and standards have had
on the nuclear industry, it must be kept in mind that two different environ-
ments currently exist. The plants now under construction have been built
during a period of learning and understanding the beneficial effects of an
effective quality assurance program. The requirements have been and will
continue to be changing. Therefore, the end result will be somewhat less than
had the current requirements been in effect throughout the entire project. We
must not judge the entire developing program by the standards we have today.

The next generation of nuclear plants will have the benefit of many man
years of construction quality assurance experience. It is vital that the
knowledge and understanding gained to date be properly incorporated in the NRC
requirements for future nuclear installations.
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3.5 LICENSING PROGRAM FOR ASSURANCE OF QUALITY

3.5.1 Description

Prior to 1970, the AEC performed little review of applications before
issuance of permits and there was no documented guidance for reviews of
Quality Assurance Programs.

Following issuance of Appendix B of 10 CFR 50, the AEC developed a
Quality Assurance Program Review Checklist for Nuclear Power Plants and used
it in their review of applications. The checklist was based upon Appendix B
requirements and provided guidance through defining what was to be included in
Quality Assurance Programs. The judgment of the individual reviewers was the
determining factor in deciding if the quality assurance information in the
application was adequate.

In 1971, 10 CFR 50.34(a)(7) became mandatory requiring applicants to
submit a description of their Quality Assurance Program for design, procure-
ment and construction in a Preliminary Safety Analysis Report (PSAR) to the
AEC. The program had to satisfy the requirements of Appendix B of 10 CFR 50.

In 1973, it was recommended to the Director of Regulations (Davis and
Brown 1973) that:

"Regulatory docket an application only if the utility has a
satisfactorily implemented QA Program for existing design and
procurement activities and Regulatory upgrade its mini-review of the
program."

At that time, the AEC Regulatory Staff initiated the practice of refusing
to docket a Construction Permit application until it was determined that it
was complete enough to permit substantive review. The reviews performed of
the Quality Assurance Program descriptions were primarily a screening for com-
pleteness.

In 1973, regulatory procedures were issued which included review by the
Directorate of Licensing of the applicant's QA Program description as it
applied to design and procurement activities for satisfying requirements of
Appendix B of 10 CFR 50. Inspection hy Regional Offices of the implementation
of the QA Program for these activities was also started.

Regulatory Guide i.70 was issued covering the preparation of Safety
Analysis Reports and included a Standard Format for the Content of Safety
Analysis Reports. Chapter 17.0 indicated that the applicant was to provide a
description of the Quality Assurance Program which he intended to establish
and implement during design and construction. The program was to be started
at the earliest practical time consistent with the schedule for accomplishing
the activity and the applicant was to provide a schedule for implementation of
the portions of the program not yet established at the time the PSAR was
prepared. The program was to address each criteria of Appendix B of 10 CFR 50
and could reference appropriate portions of other sections of the PSAR.
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In an effort to further define the Quality Assurance Program require-
ments, the Rainbow Books were issued in 1974. Each book covered a different
area of quality assurance -- gray - design and procurement; orange -
operations; and green - construction. The books were intended to provide
guidance for establishing and implementing an acceptable Quality Assurance
Program. The PSAR was to specifically state which portions of the books were
used. The applicant was to indicate any specific alternate methods of
accomplishing the Appendix B objectives that were not in conformance with the
recommendation of the Rainbow Books.

In 1975, the NRC issued a Standard Review Plan to be used as a reference
for evaluating the applicant's PSAR submittal. It also served as a guide
which the applicant could use during the preparation of the PSAR. Chapter 17
established the criteria to be used in approving the applicant's Quality
Assurance Program. The Plan has been modified several times to reflect the
changing conditions in the industry.

In 1979, after the Three Mile Island incident, the NRC added Chapter 13
to the Standard Review Plan. Chapter 13 required the applicant to include
information in the PSAR about the organizational structure that was to be used
during the construction and operation of the facility. Included was to be a
description of the corporate management structure and controls. Further, the
responsibilities and duties of any technical staffs was to be stated. There
was to be a description of the applicant's past experience in design and
construction of nuclear plants or projects of equal magnitude. A program for
planning and implementing design and construction activities and responsibil-
ities was to be included. The applicant was to identify the general
qualification requirements for certain specified positions or classes of
positions as well as assigned management and supervisory positions. Required
educational backgrounds and experience was to be included for each position.

3.5.2 Analysis

3.5.2.1 Guidance Documents

Prior to 1970, there was no documented guidance for licensing review of
Quality Assurance Programs before issuance of permits. Following issuance of
Appendix B of 10 CFR 50, early guidance documents for reviews of Quality
Assurance Program descriptions indicated that neither the complete program nor
a detailed description of how the applicants commitments were to be
implemented had to be described. The Quality Assurance Program Review
Checklist stated:

''"It should also be noted that the applicant is required to.... .... ....
submit only "...a description of the quality assurance program..."
and not the full program documentation. An appropriate designation
for this description of the QA program is the "Quality Assurance
Program Plan"; however, the use of this term is not mandatory."

"The QA Program Plan presented in the PSAR should contain
sufficient information to enable to reviewer to decide whether an
appropriate basis has been established for a detailed QA program
which meets the requirements of Appendix B. DRL approves the QA
program at an early stage, before it is completely documented,
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solely on the basis of a description of the program (Quality Assur-
ance Program Plan). Later the detailed QA program (QAP) and its
implementation will be under the surveillance of CO. If the QA
program or its implementation fails to meet the requirements of
Appendix B, this will be duly noted by CO and brought to the atten-
tion of DRL. This relieves DRIL of a time-consuming review of a
detailed program and permits the applicant to set up the program in
the course of coordinating the operations of the participating
organizations in the project at the appropriate stages."

Guidance for Submittal of Quality Assurance Program Description - Section
17 of PSAR stated:

"To demonstrate the framework for the implementation of 10 CFR
50 Appendix B criteria, a listing of the QA Program procedures which
describe the implementation of each of the 10 CFR Part 50 Appendix B
criteria, should be provided in the PSAR and identified to the
applicable corresponding criterion. In the event that certain
required procedures are not established a schedule for their prepar-
ation should be provided in the PSAR."

The Standard Review Plan issued in 1975 required evaluation of the entire
Quality Assurance Program description included in the PSAR. Section 17.0 of
the Standard Review Plan states:

"Prior to docketing a CP application, the NRC performs a
substantive review of the applicant's QA program description rela-
tive to ongoing design and procurement activities."

"The pre-docketing substantive review places particular empha-
sis on the areas of organization, QA program, design control,
procurement document control, and audit. The application is not
docketed unless the established and implemented program in these
areas has no substantive deviation from NRC QA guidance applicable
to activities conducted prior to docketing."

"Where an NRC-accepted QA topical report is referenced in the
application, the referenced QA program is not re-reviewed except for
conformance to the applicable Regulatory Guides in effect at the
time of tendering the application. For the case of CP applications
referencing a standard design that includes an approved QA program
directly or by reference, the applicant need not conform to new
Regulatory Guides unless they contain regulatory positions deter-
mined to be significant to safety."

"The QAB review, after docketing, covers the QA controls to be
applied by the applicant and principal contractors to activities
that may affect the quality of structures, systems, and components
important to safety. These activities include site testing and
evaluation (starting with evaluation of exposed excavated surfaces,
soil compaction, and testing), designing, purchasing, fabricating,
constructing, handling, shipping, storing, cleaning, erecting,
installing, inspecting, and testing. This review extends to the
determination of how the applicable requirements of the eighteen
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criteria of Appendix B-to 10 CFR 50 are satisfied by the proposed QA
program."

"The acceptance criteria include a commitment to comply with
the regulatory positions presented in the appropriate issue of the
Regulatory Guides including the requirements of ANSI Standard
N45.2.12 and Branch Technical Position listed in subsection V.
Thus, the commitment constitutes an integral part of the QA program
description and requirements. Exceptions and alternatives to these
acceptance criteria may be adopted by applicants provided adequate
justification is given; the QAB review allows for considerable
flexibility in defining methods and controls while still satisfying
pertinent regulations. When the QA program description meets the
applicable acceptance criteria of this subsection or provides
acceptable exceptions or alternatives, the program is considered to
be in compliance with pertinent NRC regulations."

The applicant and its contractors were to prepare Quality Assurance
Manuals and implementing procedures to fulfill commitments made in the PSAR
and to describe the actual program in more detail. The responsibility for
reviewing the more detailed Quality Assurance Manuals and implementing proce-
dures to determine if the program to be used complies with the requirements of
Appendix B of 10 CFR 50 had been assigned to the Regional Offices.

3.5.2.2 Quality Assurance Program Review

Reviews of Quality Assurance Program descriptions have primarily
consisted of determining the completeness of PSAR commitments in meeting the
requirements of Appendix B of 10 CFR 50.

A study in 1980 (NUREG/CR-1250) contained the following appraisal of PSAk
reviews:

"The review conducted by the Quality Assurance Branch (QAB) in
NRC's Division of Project Management is limited to an evaluation of
the description of the applicant's QA program in the PSAR and FSAR,
and an assessment of whether that proram complies with the 18
criteria of Appendix B. However, no attempt is made by the QAB to
determine how or to what extent the QA programmatic requirements are
applied. This determination is left to the discretion of the
applicant, who is responsible for identifying safety-related items,
determining the extent that QA requirements are applied to these
items, identifying the activities to which Appendix B applies, and
imposing QA requirements on its contractors and vendors. The
majority of the applicant's QA programs are found in its implementa-
tion procedures, which are not even submitted to the NRC for review
or approval. These implementing procedures, which constitute
several volumes of documents, are retained by the utility."

"The QAB does not review the applicant's procedures that
implement its QA program. Review of implementation is the respon-
sibility of IE. However, IE does not review the substance of the
utility's procedures to determine their adequacy or to give NRC
approval. The IE review assumes that the utility's procedures for
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implementing its QA program are adequate, and simply attempt to
determine whether they are being followed."

Contrary to the above, regional personnel generally indicated during this
study that adequacy of Manuals was reviewed in addition to their compliance
with PSAR commitments. However, there were difficulties in determining
between commitments and requirements and personnel did not receive training in
how to review the Manuals. Procedures were reviewed by project inspectors on
a sample basis and the procedures reviewed were documented in inspection
reports. There was no formal overview performed to assure all appropriate
procedures were reviewed prior to permitting work to proceed.

NRC regulations have not required the QA Program to be included as a
condition of the permit and once Licensing approved the PSAR, submittal of
changes to the Quality Assurance Program description, for Licensing's review
and approval, were not required. A regulation change in 1983 requires that
changes to Quality Assurance Program descriptions in PSAR's be submitted to
Regional Offices for review. If in the opinion of the licensee, a reduction
of commitment to quality occurs, then changes must be submitted prior to their
use. Otherwise the licensee has one year in which to make the submittal.
Permitting the licensee to make such a determination may result in differences
of opinion between the NRC and licensee after the fact. The NRC should
consider requiring submittal of all changes for NRC acceptance prior to their
use.

Regional personnel stated during this study that there is a great lack of
uniformity in what is required during the PSAR review from one reactor to
another, especially in the Q-Lists defining safety-related systems, and that
too much depends on the whims of the NRC Project Manager and what the licensee
is able to negotiate or get by with in the licensing process.

Opinions were expressed that applicants were allowed to do an excessive
amount of general design work and purchasing of major components prior to
submittal of the PSAR. The applicant's Quality Assurance Program in effect
during this period of time has not been reviewed until submittal of the PSAR.
Considerable pressure could be placed on Licensing to accept a less than
satisfactory applicant Quality Assurance Program if the major components were
partially fabricated or areas of design completed. It was suggested that the
WRC be involved at the very start of the applicant's work.

3.5.2.3 Management Capability

The NRC has not placed sufficient importance on licensee and contractor
attitude and management capability. In 1973, it was reported to the Director
of Regulations (Davis and Brown 1973) that:

"The AEC's visible QA efforts date back to the mid-1960's, and
there has been some success: a growing number of utilities have
responded with improved QA programs. However, it is clear that this
success has been gained only through the continuous efforts of the
AEC with the utility industry. It is indeed fair to conclude that,
throughout this period, status quo considerations have strongly
influenced the utilities' attitudes on QA. Today, virtually all
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utilities are aware that QA is important--but there is still.no
widespread sense of urgency."

"Some utilities are not philosophically committed--with
attitude and resources--to a high level of QA. They do not
acknowledge that nuclear technology is in substance different from
conventional power technology, and that a new order of management
involvement is required. These utilities have successfully
constructed and operated fossil fuel plants with unstructured QA
programs. They believe that these programs are equally applicable
to nuclear reactors."

Following Three Mile Island, it was reported in 1979, (NRC 1979) that:
"There is little I&E assessment of the utility's management capabilities."

In an analysis of the experience at problem plants, the EDO stated (NRC
82) that primary problems included:

"failure of the project management team to provide adequate
management controls to prevent a significant breakdown in quality
from occurring"

"failure of the owner's quality assurance program to detect the
breakdown in a timely manner and to obtain the necessary corrective
action"

He also stated:

"The problem areas are fundamentally derived from a lack of
total management commitment to quality at the nuclear projects
inception. This lack of commitment has been exacerbated by the lack
of understanding of the role of quality assurance in project
management and the lack of total understanding of what is required
by personnel at all levels of the process."

"Historically, the NRC's licensing and construction inspection
programs have not sufficiently examined the project management
controls at sites under construction, but have been oriented towards
establishing adequacy within major technical and functional areas,
e.g., concrete, electrical, etc. The systematic assessment of
management performance and evaluation of all other available
information have not received the same level of effort as operating
sites."

The NRC Case Studies have revealed that the NRC has not sufficiently
evaluated whether licensees and their contractors had the experience,
knowledge, staffing or ability to effectively manage the design and
construction of a commercial nuclear power plant.

Several adverse comments were received about the vague subjective termi-
nology used in Standard Review Plan 13.1.1-Management and Technical Support
Organizations. Phrases such as "clear unambiguous management control and
communications exist between organizational units" and "substantive breadth
and level of experience and availability of manpower to implement the respon-
sibility for the project" used as acceptance criteria makes evaluation on a
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uniform basis difficult. Evaluation criteria for management and all elements
of Quality Assurance Programs need to be prescriptive enough to permit a
meaningful review.
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3.6 INSPECTION PROGRAM FOR ASSURANCE OF QUALITY

3.6.1 Description

3.6.1.1 General

Prior to 1968, the AEC performed little inspection at nuclear power
plants under construction. Few inspection procedures and minimal guidance
were available to inspectors. There were 4 or 5 inspectors in each Region (a
total of about 20 inspectors) who had nuclear research or nuclear navy experi-
ence and were expected to know how to perform adequate inspection.

As a result of many quality related problems at nuclear power plants,
including serious problems at Oyster Creek, the AEC recognized a need to look
at construction activities and develop more formalized programs. The AEC
moved inspectors from operations to construction and later hired personnel
with construction background. As the number of inspectors increased, the need
arose for more guidance. The AEC began developing a "General Facility Under
Construction Inspection Program" and writing inspection procedures. In late
1969, the AEC issued a directive to implement the procedures.

In the early 1970's as Appendix B of 10 CFR 50 became mandatory, there
was lack of coordination between the existing inspection procedures and
requirements of Appendix B. In 1972, a procedure titled "QA During Design and
Construction" was issued addressing Appendix B of 10 CFR 50 and requiring a
review of the licensee's Quality Assurance Manual, a meeting with corporate
utility management, and an initial inspection subsequent to docketing a
Construction Permit application. In 1973, procedures were issued covering
pre-docketing and pre-construction permit inspections. The AEC initiated
preparation of a more comprehensive inspection program, which was later taken
over by the NRC and issued in 1975 as the Inspection and Enforcement Manual.

The NRC used regionally based inspectors to implement the construction
inspection program. A generalist inspector, possessing a broad range of
technical knowledge and often specific expertise, had overall responsibility
for a given plant and assisted in inspecting other plants. Specialist inspec-
tors expert in specific technical areas conducted inspections in their techni-
cal specialties at the various plants within their Region. A minimum of six
inspections a year were to be performed at construction sites. Until the
incident at Three Mile Island, inspections tended to be oriented toward
documentation and records review. In 1979, inspection orientation began
moving more towards hardware and results.

As a result of numerous problems at construction sites, the NRC region-

ally based inspection program was criticized for too few inspections, too
little of an inspector's time being spent on site, too much onsite time being
spent reviewing records instead of observing work in process or conducting
independent measurements and tests, and too little evaluation of licensee
performance with appropriate NRC response. A General Accounting Office report
(GAO. 1978) stated:

"We believe that NRC's inspection process needs to provide a
more thorough and independent evaluation of the quality of
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powerplant construction work. Without such an evaluation, NRC has
to rely to an undue extent on the credibility or validity of evalua-
tions made by utility companies. Thus NRC's inspection program
cannot independently assure that nuclear powerplants are constructed
adequately. The following simple description of the enormity of
nuclear powerplant construction activities and the current NRC
inspection level underscores our position."

"Seventy-eight nuclear powerplants are now in various stages of
construction. A typical powerplant construction site may involve
several thousand construction workers and supervisory personnel--in
many cases, working 24 hours a day, 7 days a week. A single power-
plant requires making about 25,000 welds, pouring about 360,000 tons
of concrete, and using 726 tons of copper and 34,662 tons of iron.
Many complex electrical and computerized systems are also involved."

"In answer to our questionnaire to NRC inspectors, the 63
respondents indicated that collectively they each spend only about
22 percent of their official working time, or about 50 days per
year, at construction sites. They further indicated that they used
only about 34 percent of that time (about 16 days per year) to
determine for themselves the quality of construction by performing
or observing tests of completed construction work, observing construc-
tion work in progress, and talking with construction workers.
Therefore, in 1 year, all 76 NRC construction inspectors and super-
visors spent about 1,216 staffdays--or about 5-1/2 staffyears
effort--in direct inspection work. At each of the 78 powerplants
then, NRC's annual direct inspection is about 16 days."

"For most of the past 2-years, however, NRC has been reevaluat-
ing its inspection philosophy and approaches. It recognizes many of
the shortcomings of the present system, such as the limited amount
of direct inspections and verification and the limited time its
inspectors spend onsite observing construction work and talking with
construction workers. NRC is evaluating the need to perform some
type of independent verification of the quality of construction work
and is instituting a program to assign resident inspectors to
powerplant sites--both under construction and in operation. This,
NRC anticipates, will increase an inspector's onsite inspection time

from about 22 percent to 75 percent, will permit greater observation
and surveillance of construction activities, and will make its
inspectors more accessible to construction craftsmen."

"NRC plans to have 20 such inspectors at plant sites by October

1978. Five of these will be assigned to powerplants under construc-
tion. Depending on congressional approval, NRC plans to expand the
program and provide a resident inspector at every powerplant in

operation or under construction by 1981. Currently, a request is
before Congress for a supplemental appropriation in fiscal year 1978
to provide 61 people and $2.65 million to get the program started.
These people have to be hired now, according to NRC, because it will

take a minimum of 2 years of training and experience before they are
qualified to take over a resident site. In the meantime, existing

NRC inspectors will fill the resident positions."
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Due to budgetary restrictions, plans did not envision putting a resident
inspector at a construction site until the later stages of construction, when
the critical safety-related construction work was being done.

In 1978, the NRC began revising the inspection program. The objectives
remained the same but the means of achieving them changed.

Resident inspectors were placedionsite on a full time basis to increase
the amount of time spent directly verifying licensee activities and performing
independent measurements and to motivate licensees to improve their perfor-
mance. Resident inspectors were placed at operating plants during 1978-1980
and at construction sites in 1980. The resident is the-principal inspector
for the site and is supported by specialist inspectors at the Regional offices.
Regional'offices provide supervisory and administrative support and process
noncompliances found by the residents. The current policy is that every
construction site have one resident and every operating site have one resident
for each operating plant. Residents file a monthly summary inspection report
with headquarters and regional inspectors file trip reports.
Residents perform both planned and reactive inspections, with planned inspec-
tions budgeted for two-thirds of the inspector's time and reactive inspections
budgeted for one-third of the time.

In addition to the resident inspectors, the NRC initiated the following
inspection activities:

Performance Appraisal Teams in 1978 to obtain a National perspective
of evaluating the effectiveness of the inspection process, assessing
licensee performance, and evaluating the objectivity of residents

Systematic Assessment of Licensee Performance in 1979 to provide an
annual review of regulatory performance of licensees

Construction Assessment Teams in 1980 to provide periodic in-depth

inspections of the overall construction project

Independent Design Verification Program in 1981 to verify design

Integrated Design Inspection in 1982 to verify the implementation of
the licensee's quality assurance program during the design process

A more detailed discussion of the elements of the inspection program
follows.

3.6.1.2 Pre-CP Phase

The Light Water Reactor Inspection Program - Pre-CP Phase, issued in Hay
of 1975, is applicable from the time the NRC receives formal notification of a
utility's intentions to build a plant, up to issuance of the construction
permit, Principal areas covered include inspection of the establishment,
execution and administration of the QA Program relating to Preliminary Safety
Analysis Report development, design, procurement and construction.
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The Light Water Reactor Inspection Program (NRC 1975) provided for
examination of objective evidence to determine whether the applicant, consul-
tants, and the constructor have placed into effect:

Planning and scheduling necessary to assure timely implementation of
organizational staffing, procedures and instructions, quality
assuring activities and administrative controls consistent with NRC
requirements and the description of the quality assurance program
provided in the application for a construction permit.

An implemented quality assurance program consistent with NRC appli-
cation requirements, which has translated the PSAR commitments into
an aggregate collection of procedures and instructions (QA Manual),
and is being executed as required for each organization performing
and/or verifying the attainment of quality objectives established
for the design, procurement and construction of safety-related
structures, systems and components of the nuclear facility.

The means to ascertain and document the adequacy and utilization of
procedures and instructions necessary to achieve quality objectives.

The means to evaluate and document the effectiveness of the imple-
mented quality assurance program for each organizational element
assigned responsibility for attainment or verification of safety-
related quality objectives.

Until docketing of the application, the inspector was to use the "Guid-
ance on Quality Assurance Requirements During Design and Procurement Phase of
Nuclear Power Plants" (Gray Book) as guidance in evaluating activities. After
docketing he was to use the PSAR commitments. QA Manual inspection was to be
performed at the Regional Office prior to conducting implemention inspection.

Inspection Procedure 35100B (Review of QA Manual), issued in March of
1975, had the objective of ascertaining whether quality assurance plans,
instructions and procedures have been established in the QA Manual and conform
to PSAR eommitments for organizational structure and QA personnel, audits,
quality requirements, work and quality inspection procedures, control of
material, control of processes, corrective action, document control, test
control and control of test equipment and quality records.

Inspection procedure 35003B (QA Manual Review), issued in May of 1975,
had the objective of providing for uniform application of IE inspection
requirements when reviewing and examining procedures and instructions of the
implemented QA Program. The inspector was to complete review requirements of
the procedure only when another procedure of the LWR Inspection Program Pre-CP
Phase or other MC 2500 program referenced the procedure as a requirement for
that inspection activity. The procedure referenced three attachments to be
considered in reviewing the QA Manual of the applicant where major elements of
the applicant organization perform a significant part of design, procurement
and construction but identified all three as being under development. The
same procedure is currently in the IE Manual without the specified attach-
ments. Enclosure 1 to the procedure was identified as partially completed and
still exists in that same form.
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Inspection Procedure 35016B (Initial Pre-CP QA Inspection), issued in May
of 1975, had the objective of determining if the establishment and execution
of the quality assurance program for activities of design, procurement and
planning for construction was consistent with the status of the project and
the program described in the application. A Quality Assurance manual review
was to be performed during the fourth month after docketing and an inspection
of program implementation was to be performed following the manual review.

Inspection Procedure 35004B (Initial Predocketing QA Inspection), issued
in October of 1976, had the objective of determining if the establishment and
execution of the quality assurance program relating to criteria 1-VII and
XVI-XVIII of Appendix B of 10 CFR 50 was being implemented consistent with the
status of activities of PSAR development, design and procurement without
substantive deviations from NRC QA guidance for design and procurement. A
Quality Assurance Manual review was to be performed with deficient findings
forwarded to IE headquarters for submittal to NRR before the application was
tendered. If serious deficiencies did not exist, an inspection of the program
implementation was to be performed and results were to be forwarded to IE
headquarters for submittal to NRR.

Inspection Procedure 35012B (Second Predocketing QA Inspection), issued
in July of 1975, had the objective of repeating initial predocketing activ-
ities for areas determined deficient after applicant corrective action.

Implementation reviews were to include availability of instructions,
understanding of their content and purpose by personnel using them, establish-
ment of in-process and permanent files for records, acceptable implementation
of the program, and consistency of the planning and scheduling of program
implementation with engineering schedules.

Inspection Procedure 35100 (Review of QA Manual) issued in 1983 has the
objective to determine whether quality assurance plans, instructions, and
procedures for specific safety-related activities have been established in the
QA Manual and implementing procedures and whether these documents conform to
the QA Program as described in Chapter 17 of the facility Safety Analysis
Report (SAR). The review is to be performed by the inspector, who is to refer
deficient items to the Region for resolution.

3.6.1.3 Construction Phase

The Light Water Reactor Inspection Program - Construction Program, issued
in March of 1975 and effective in October of 1975, is applicable from the time
a Construction Permit or Limited Work Authorization is issued until issuance
of an Operating License... Final activities of the program overlap with the
preoperational testing and operational preparedness phase activities, which
are covered by another program.

Upon notification that a utility intends to seek a license for construc-
tion of a nuclear power plant, the NRC meets with the utility to describe the
NRC inspection program and procedures and gives the utility a copy of the NRC
Standard Review Plan to be used in the review of the utilities Preliminary
Safety Analysis Report (PSAR).
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Upon receipt of an application for a Construction Permit and the PSAR,
the NRC reviews PSAR commitments for compliance with regulations and accepts
or rejects the application. The Division of Licensing of the Office of
Nuclear Reactor Regulation directs a program for safety and environmental
review and evaluation of applications, including a review of organizational
structure of the utility, qualification of management and acceptability of the
Quality Assurance Program description.

Following acceptance of an application, Inspection and Enforcement
performs a review of implementation of the organizational structure and
management controls over design, procurement and project management of the
utility, Architect Engineer (AE) and Nuclear Steam System Supplier (NSSS) to
ensure programmatic controls are in place prior to their use. If the same AE
or NSSS was recently reviewed on another project, it has not been necessary to
review them again.

If a Limited Work Authorization is requested, the implementation review
includes verification of capability to perform the work identified in the
request.

During design, procurement and construction activities, Inspection and
Enforcement's efforts have been about equally divided between reviewing
programmatic controls, observing work in process and reviewing records. As a
result of criticisms of looking too much at paper and not enough at hardware,
the emphasis has changed to expending 60% of the effort observing work and 20%
c1 the effort in reviewing programmatic controls and 20% in reviewing records.

The Inspection Manual consists of inspection modules prepared by Inspec-
tion and Enforcement at headquarters and provides a framework for inspection.
Inspections are performed to the commitments of the licensee, which can be a
different vintage for different plants. As regulatory standards are upgraded,
backfit is often required of older plants. Old plants then have mixtures of
old and new standards to comply with. Implementation of changes in the
inspection program is determined by the Regions based upon the construction
status of the plant.

About two years prior to fuel loading, the NRC begins inspection of
startup operational procedures. The project passes from construction to
operations within the NRC at the time of hydrostatic tests and an additional
resident inspector is assigned for preoperational and startup activities. The
Division of Licensing reviews the Final Safety Analysis Report (FSAR) commit-
ments for compliance with regulations. The preoperational inspection program
consists of verifying implementation of FSAR commitments covering preopera-
tional tests and startup, reviewing test procedures, witnessing tests, evalu-
ating test results, and reviewing management control systems for operations.
Normally the resident inspector assigned for preoperational and.startup
activities becomes the resident inspector for operations.

At the end of preoperational activities, the Regional Administrator sends
a report to the Office of Nuclear Reactor Regulation indicating the status of
construction and preoperational and startup inspection programs, identifying a
list of open items, recommending any conditions for the Operating License and
stating the reactor can startup.
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Following issuance of an Operating License, NRC holdpoints are estab-
lished for fuel load, low power testing, power ascention testing, and full
power testing. The resident inspector for operations performs operations
inspections.

The objective of construction inspections is to ascertain whether con-
struction and installation of safety-related components, structures and
systems meet applicable requirements. Since inspection activities must be
coordinated with construction activities, inspectors must be cognizant of
construction status and must plan their inspections in the proper sequence of
activities. Inspection procedures identify frequency of inspections and time
frames for completion based upon milestones relating to the status of work
activities. Inspectors are to conduct inspections outside the Scope of the
program and are to annually determine if QA Manual changes have been made, and
if such changes are appropriate and adequate. For multi-unit sites, inspection
is required for each unit under construction. Records for material or items
are to be reviewed prior to use or installation.

Limitations on construction inspection resources has precluded completion
of all procedures at all sites. To provide guidance to inspectors concerning
which procedures and portions of procedures should be completed, a Construc-
tion Inspection Program Priority Plan was established which varied emphasis on
different facets during the construction period. The use of the plan was
optional but preferred.

On the basis that the amount of inspection required to assure the same
degree of confidence that construction was adequate would vary from site to
site and that different types of activity at the same site may require varying
levels of inspection to provide the same degree of assurance, Regional manage-
ment has been permitted to modify the priority plan. Reductions or additions
in inspections could be initiated by an inspector with concurrence of his
supervisor.

Regional Section Chiefs have been responsible for the inspection program
implementation and inspection status for their assigned plants.

The construction inspection program has been intended to provide the
framework for managing resources without being totally prescriptive. Inspec-
tors have been expected to apply judgment regarding the need to complete each
line item of inspection procedures.

3.6.1.4 Performance Appraisal Teams

Performance Appraisal Teams (PAT) were established in 197.8 to obtain a
national perspective of evaluating the effectiveness of the inspection pro-
cess, assessing licensee performance and evaluating the objectivity of resi-
dents'.

Inspections were designed to determine how well all levels of licensee
management and operational personnel understood and performed their duties.

Inspections were conducted through a series of interviews with both
corporate and operations personnel, and' review of licensee-generated records,
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logs, and other documents. For each functional area examined, the PAT deter-
mined whether:

the licensee had written policies, procedures, or instructions to
provide management controls

the policies, procedures, and instructions were adequate to assure
compliance with NRC regulatory requirements

the personnel with responsibility in any given area were adequately
qualified, trained, and retrained to perform their duties

the individuals assigned responsibilities in a given area understood
their responsibilities

the requirements for a given'area were implemented to achieve full
compliance and appropriately documented

As part of PAT, the NRC established the "Module Sample Performance
Inspection" as the means of assessing the adequacy of the NRC's modular
inspection program and to determine if the NRC's current sampling rates were
adequate for detecting noncompliance. Inspections were performed for proce-
dures previously performed by regional inspectors. The time period reviewed
and the procedures used were identical to those used by the regional inspec-
tors in every aspect except the sampling rate, which was much higher.

The NRC planned to have four teams of five or six personnel each, perform-
ing about six inspections a year and appraising each operating plant every
three to four years. PAT activities were interrupted as a result of Three
Mile Island and resumed in 1980. In 1981, there were two teams performing 10
to 12 inspections a year. In 1981-1982, the Institute of Nuclear Power
Operations (INFO) initiated programs fqr inspecting operating plants every 15
months. The NRC entered into agreements with INPO, reviewed their program,
participated in their inspections as observers and backed off the PAT program.
Currently, there is one team performing 3 or 4 PAT inspections a year with the
objectives being to assess Regional performance and the inspection program and
to determine the effectiveness of INPO activities. PAT monitors INPO by
reviewing their reports, talking to INPO personnel and performing inspections
after INPO has performed their inspection at a site. PAT findings are fol-
lowed up by Regional personnel.

The NRC requires corrective action for PAT findings within the NRC
inspect-ion program and presents findings outside the NRC inspection program as
weaknesses without requiring corrective action.

3.6.1.5 Systematic Assessment of Licensee Performance

Following problems at Three Mile Island, the NRC initiated a program for
Systematic Assessment of Licensee Performance (SALP), consisting of annual
reviews of regulatory performance of licensees by a team of inspectors and
regional supervisors involved at the site and headquarters personnel.

Chapter 0516 of the NRC Manual addresses the Systematic Assessment of
Licensee Performance (SALP) program and identifies the objectives to be:
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* to improve the NRC Regulatory Program with emphasis on resource
allocation

* to improve licensee performance

• to collect available observations on an annual basis and evaluate
licensee performance based on those observations.

The SALP assessment is intended to be sufficiently diagnostic to provide
a rational basis for allocating NRC resources and to provide meaningful
guidance to licensee management.

For construction activities, the functional areas reviewed are:

* soils and foundation

* containment and other safety-related structures

* piping systems and supports--including welding, NDE and preservice
inspection

* safety related components--includes vessel, internals, pumps

. support systems--includes HVAC, radwaste, fire protection

* electrical power supply and distribution

* instrumentation and control systems

. licensing activities

* others (as needed).

For reactors in the preoperational phase, functional areas from the
listing for either Operating Reactors or Reactors under Construction are
selected as appropriate for evaluation.

The evaluation criteria are as follows:

* management involvement in assuring quality

. approach to resolution of technical issues from safety standpoint

* responsiveness to NRC initiatives

* enforcement history

* reporting and analysis of reportable events

* staffing (including management)

. training effectiveness and qualification.

The evaluation process is comprised of a SALP Board assessment, a meeting
with licensee management to discuss the assessment, and issuance of the
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report. To provide a consistent evaluation, attributes associated with each
criterion are listed in the procedure to describe characteristics applicable
t, rhe three categories. The attributes are intended only as guidance.

Each functional area evaluated is assigned a Category. Not all functional
areas need be covered in a given review. If a functional area appropriate to
a licensee is not covered, the reasons are to be given in the report. The
functional area being evaluated may have some attributes that would place the
evaluation in Category 1 and others that would place it in either Category 2
or 3. The final rating for each functional area is a composite of the attri-
butes tempered with judgment as to significance of individual items.

Performance Categories

Category 1. Reduced NRC attention may be appropriate. Licensee manage-
ment attention and involvement are aggressive and oriented toward nuclear
safety; licensee resources are ample and effectively used such that a
high level of performance with'respect to operational safety or con-
struction is being achieved.

Category 2. NRC attention should be maintained at normal levels.
Licensee management attention and involvement are evident and are con-
cerned with nuclear safety; licensee resources are adequate and are
reasonably effective suzh that satisfactory performance with respect to
operational safety or construction is being achieved.

Category 3. Both NRC and licensee attention should be increased.
Licensee management attention or involvement is acceptable and considers
nuclear safety, but weaknesses are evident;-licensee resources appear to
be strained or not effectively used such that minimally satisfactory
performance with respect to operational safety or construction is being
achieved.

Regional Administrators are responsible for implementing the SALP Board
assessment including the following activities:

obtaining assessment data from NRR, AEOD and NMSS applicable to the
appraisal period

tabulating and analyzing the data obtained, including sumary of
numbers and types of inspections performed and findings, number of
LER's submitted under eadh cause category, number of Construction
Deficiency Reports and Part 21 reports submitted, abnormal occur-
rences, and number and nature of unplanned trips

developing the performance analysis for each functional area

conducting the SALP Board meeting with senior regional management,
the NRR Project Manager, resident inspectors and others as deter-
mined by the Regional Administrator to review the analysis and
supporting data and to develop the report

conducting meetings with licensees to provide assessment findings to
utility management
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after considering the licensee's oral and written comments, trans-
mitting the report by letter to the licensee with the letter includ-
ing a characterization of overall safety performance.

3.6.1.6 Construction Assessment Teams

In 1980, the NRC initiated Construction Assessment Team inspections to
provide periodic in-depth inspections of the overall construction project by
concentrating on the examination of safety-related hardware after installation
and the licensee's inspection is completed. Objectives of the CAT program
(NRC 1982. SECY-82-150A) are:

to evaluate the effectiveness of design controls and construction
practices used to ensure that as-built conditions are in accordance
with the design basis

to provide a means of monitoring the progress of INPO activities
related to construction reviews performed by INPO and the INPO-
sponsored utility self-evaluation program

to assess the effectiveness of regional implementation of the IE
inspection program at reactors under construction.

During 1980-1981, eight trial CAT inspections of two weeks onsite were
performed by five man teams from Regional offices. The inspections obtained
useful results but strained Regional resources and reduced normal inspection
efforts. In 1982-1983, the CAT program was revised and CAT inspections are
now performed out of headquarters by teams of Inspection and Enforcement
personnel and consultants with Regional participation. A team consists of one
leader and 10 engineers and consultants and spends two weeks at the site, one
week at headquarters and two more weeks at the site. The NRC plans to perform
four CAT inspections a year and is monitoring the INPO Construction Project
Evaluation Program.

3.6.1.7 Independent Design Verification Program

The Independent Design Verification Program (IDVP) was created in 1981 as
a method of design verification after a serious design error was discovered in
a nearly completed nuclear plant.

Although originally intended to be a program to review the one error, the
verification process revealed that other design errors had occurred at the
same plant. As a result, the NRC concluded that other plants nearing com-
pletion should be considered for adesign review. The NRC examines-several
factors about a licensee in deciding if a review is necessary. Included is
previous plant construction experience of the licensee, architect engineer and
constructor, the complexity of the design interfaces, the general plant
construction record and the length of time since the Construction Permit was
issued.

The qualifications of the Independent Design Verification team is care-
fully reviewed by the NRC. Technical competence and complete objectivity are
of major importance.
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The program, to date, has revealed some design inadequacies but nothing
of major proportions. The NRC is currently using the IDVP approach as an
interim one and intends to utilize the continuing IDI/CAT program for long
term license review. The NRC does suggest that the licensees institute their
own ongoing IDVP program for their own benefit.

3.6.1.8 Integrated Design Inspection

The Integrated Design Inspection (IDI) program was started in 1982 as a
means to verify the implementation of the licensee's quality assurance program
during the design process. IDI teams consisting of personnel from the Office
of Inspection and Enforcement, Office of Nuclear Reactor Regulation, the
applicable Region, and consultants spend about four weeks examining procedures
records, and training of design personnel and inspecting a system as installed
in the plant. Emphasis is placed upon reviewing the adequacy of design
details as a means of measuring how well the design process functioned for the
selected system. Sample systems are chosen from five major disciplines.
Common areas with in these disciplines are examined for adequacy and consis-
tency of design details.

The results of the IDI program are being used with similar information
from the CAT program to evaluate the licensee's compliance to commitments.
Three Integrated Design Inspections are currently planned per year and are to
be performed midway through the plant construction period.

3.6.1.9 AEC and NRC Philosophy

The basic philosophy of the AEC and NRC has not changed significantly
over the years. IE Office Procedure 0300 presents the current philosophy and
policy upon which the IE program is based. The philosophy can best be stated
that the industry is responsible for the safety of its activities and safe-
guarding of nuclear facilities and materials used in its operation and the NRC
ensures the industry adequately discharges this responsibility.

Inspection is on a planned sampling basis with the focus on areas of
greatest safety significance in order to evaluate the overall adequacy and
effectiveness of licensee performance. Objectives of inspection are: to
provide a basis for recommending issuance, denial, continuation, modification,
or revocation of an NRC permit or license; to identify conditions within areas
inspected that may adversely affect public safety; and to ascertain the status
of compliance with NRC regulations, licenses and orders.

Enforcement actions are to ensure licensees comply with Commission
requirements with a goal of making noncompliance more expensive than compli-
ance. Objectives of enforcement are to assure maximum compliance practicable
with Commission requirements through consistent application of reasonable
enforcement actions in accordance with established and well understood proce-
dures and to ensure that licensees who do not comply with regulatory require-
ments will promptly implement corrective action to do so.

Regional Administrators have the authority to modify the inspection
program at individual facilities based upon licensee's performance during the
SALP process. The scope, depth and emphasis of inspection is affected by the
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program requirements in NRC rules and regulations, the relative safety signif-
icance of licensee functions and aspects of operations being inspected, and
the budgeted inspector resources to perform the program.

Inspection requirements and guidance is expressed in the form of perfor-
mance objectives and evaluation criteria.

3.6.1.10 Inspector Qualification

Inspectors receive regional, formal classroom and on-the-job training.
Inspectors must attend required training classes or successfully complete a
written equivalency examination. The passing grade for examinations is 70%.
Training activities encompass regulatory, administrative and technical prac-
tices pertinent to each area of inspection. Self-study is required in the
subjects of the Code of Federal Regulations, NRC and IE Manual Chapters,
technical areas of inspection, methods and knowledge.

If regional management evaluates the background and performance of an
individual inspector and concludes the inspector has demonstrated an ability
to perform inspections in specific areas, it can authorize the individual to
perform inspections in those areas while completing training.

Training at the site or regional offices consists of:

Regional and/or Site Orientation

Code of Federal Regulations

* Final Safety Analysis Report

. Regulatory Guides

NRC/IE Manual

Industry Codes and Standards

Onsite Training

Construction Inspection Accompaniments

Training at the NRC Technical Training Center consists of:

BWR Technology Course

PWR Technology Course

Concrete Technology and Codes Course

Welding Technology and Codes Course

NDE Technology and Codes Course

Electrical Technology and Codes Course
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Instrumentation Technology and Codes Course

. Fundamentals of Inspection Course

Optional courses, dependent upon the inspector's previous work experience
and planned inspection activities, are required for performing inspections in
specific areas. For resident inspectors in construction, optional courses
consist of:

. Inservice Inspection Course

Radiation Contamination Protection Course or equivalent plant
training

• Quality Assurance Construction Course

* Quality Assurance Modifications Course

Personnel assigned as resident inspectors after January 1, 1984, must
complete the training/qualification requirements for self-study, on-the-job
training, and required training identified in the Regional Training and
Qualification Journal.

Inspectors who have been trained/qualified under existing Regional
Inspector Journals do not have to requalify under the Regional Training and
Qualification Journal.

At the discretion of regional management, inspectors currently working to
complete their training/qualification under existing Regional Inspector
Journals may transfer appropriate self-study, on-the-job training, and re-
quired training courses to the Regional Training and Qualification Journal.

All newly hired personnel and new assignees are required to complete the
required regional training activities or take and pass equivalency examin-
ation(s) within the first 24 months after being assigned.

Refresher training is required in concrete technology and welding tech-
nology every 48 to 60 months after completion of the concrete and welding
courses and in NDE 36 to 48 months after completion of the NDE course.

3.6.2 Analysis

3.6.2.1 .General

Inspection Programs of the AEC and NRC have evolved as a result of the
learning process and in reaction to industry events.

Prior to 1968, the AEC performed little inspection at construction
-sites.

Following quality problems at construction sites, including Oyster
Creek, the AEC formalized inspection programs.

B.58



* As a result of the Zion hearings in 1968, the AEC issued Appendix B
of 10 CFR 50 in 1970, specifying quality assurance criteria.

Two years after issuance of Appendix B of 10 CFR 50, the AEC issued
an inspection procedure addressing its requirements.

Three years after issuance of Appendix B of 10 CFR 50, the AEC
issued procedures for pre-docketing and pre-Construction Permit
inspections and developed a more comprehensive inspection program.

Following the Browns Ferry Fire in 1975, the NRC developed additional
programs for fire protection.

Following problems at construction sites and criticism of the
regionally based inspection program, the NRC began revising the
inspection program in 1978 and initiated Performance Appraisal
Teams.

Following problems at construction sites and at Three Mile Island in
1979, the NRC initiated Systematic Assessment of Licensee Performance,
Construction Assessment Team, Independent Design Verification, and
Integrated Design Inspection programs.

Budget and manpower restraints have generally precluded completion of
construction inspection programs. In recognition of this problem, the NRC
established a Construction Program Priority Plan varying the emphasis on
different facets of activity during the construction period.

The regionally based inspection program was changed in 1978 as a result
of too few inspections, too much of an inspector's time being spent reviewing
records instead of observing work in process or conducting independent measure-
ments and tests and too little evaluation of licensee performance.

The current inspection program is being rewritten in recognition of
budget and manpower restraints. A goal in rewriting the inspection program is
to reduce it by 40% to bring it in line with available resources.

Regional personnel stated during this study that:

the level of resources is inadequate for the inspection required

completion of the inspection program has ranged from 60-70% to
90-100%

inability to complete the program has resulted from diverting
personnel from the program to perform reactionary inspections,
investigate allegations and follow-up findings of team inspections
and program evaluations (10 man-years of effort at one site and 14

.man-years of effort at another site)

diverting of personnel has resulted in missing inspection "windows
of opportunity", periods of construction during which an inspection
must be performed because it cannot be performed later (i.e.,
placement of rebar before pouring concrete)
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about 50% of the inspection program was being implemented at most
sites in one Region as a result of diverting personnel to other
sites

a Construction Assessment Team inspection at one site took three
times as many man-hours as was budgeted for program inspections for
a year and it was expected follow-up activities would take as long.

The impact of investigating allegations of poor construction work on
normal inspection work was reported in an earlier study (GAO. 1978).

"Commission inspectors are spending more of their time investigating
allegations of improper construction activities, often at the
expense of their normal inspection activities. A new regulation
requires utility companies to post notices informing workers that
they may report suspected defective work to the Commission. This
new publicity will increase the number of allegations received by
the Commission. However, the Commission should review organizational
elements and seek additional staff to investigate these allegations
without disrupting the normal inspection work."

3.6.2.2 Pre-CP Phase

The AEC and NRC have done too little too late in the pre-Construction
Permit stage. Pre-Construction Permit inspection activities are designed to
verify the establishment, execution and administration of the quality assur-
ance program relating to PSAR development, design, procurement and construc-
tion activities before issuance of a Construction Permit. Inadequate attention
has been paid to design and the inspection program for design has not been
changed two years after the problems at Diablo Canyon. General design work
may be performed and major components may be purchased 18 months ahead of
issuance of a Construction Permit, without prior review of the applicable
Quality Assurance Program. Reviews of Preliminary Safety Analysis Report
quality assurance commitments have been to assure completeness in addressing
requiremehts of Appendix B of 10 CFR 50. Project Inspector reviews of licensee
quality assurance manuals and procedures have been for ongoing work only and
have tended to be cursory in nature in determining the compliance of manage-
ment controls with PSAR commitments. Evaluations of licensee and contractor
management have not been adequate to assure management had the ability to
assure quality in design and construction activities. It was previously
recommended to the Director of Regulation (NRC 1974) that inspection effort be
increased in the management of QA inspection programs.

During this study, regional personnel stated that quality assurance
manuals are so general that procedures can be changed by deleting requirements
and yet still comply with the manual. There are also difficulties in differ-
entiating between commitments and requirements and manual and procedures
reviewers have received little training in how to perform their tasks. The
review of manuals and procedures by a number of inadequately trained inspec-
tors has produced inconsistent results.

The AEC and NRC have not made adherence to Preliminary Safety An alysis
Report commitments a condition of the Construction Permit and until 1983 did
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not require submittal of PSAR changes for acceptance. Once the PSAR was
accepted by the NRC, licensees could change their commitments.

3.6.2.3 Construction Phase

Inspection programs have been viewed more as guidance than mandatory
requirements. The AEC and NRC have relied on qualified engineers to use their
best judgment in determining which inspections are to be performed and the
degree of inspection necessary. During the 1960's and early 1970's, inspec-
tions were performed by inspectors with years of broad experience in research
or Navy reactors using little procedural guidance. 'These inspectors were
expected to have good engineering judgment and to know what to do and how to
do it. As the number of plants to be inspected increased and more inspectors
were required, additional guidance was provided through written programs. The
inspection program permits Regional management to adjust the priority plan of
inspection to meet the specific needs required at each site. This may cause
the level of inspection activities to vary from site to site and different
types of activities at the same site may receive varying amounts of inspec-
tion. Ultimately each inspector is responsible for determining the total
inspection effort he feels is necessary.

The Reactor Inspection Program states:

"The credibility of the inspection program is based upon
completion of inspection procedures and the conduct of each proce-
dure in a technically adequate manner."

"Line items in inspection procedures reflect the collective
judgment and experience of personnel responsible for program devel-
opment and personnel responsible for program implementation. Line
items are to be placed in the perspective of the objective of the
inspection and considered in the inspector's evaluation of whether
activities are safe and in compliance with requirements."

"Failure to complete the inspection program is inferred that
less than the desired level of assurance is obtained and the Divi-
sion Director's decision to relax inspection program requirements is
to be governed by whether the resulting level of safety assurance
remains adequate to allow issuance of a license."

Implementation of inspection programs has varied among the Regions as a
result of management's attitude toward regulations and programs and the
capability of personnel. In some Regions, all problems are documented and
reported to regional management, while in other Regions some problems are
handled more informally at an inspector/craft level. Meaningful NRC data on
inspection program implementation was difficult to obtain during this study.
Regions which have tracked the status of the completion of inspection modules
can produce computer printouts listing the modules implemented. However, the
degree of implementation of the modules cannot be easily determined. As the
inspection program has evolved over the years, it has been possible to inspect
an area once, close out the inspection module as complete, and never go back
and inspect that area again. Since many construction activities may extend
for a period of years, personnel performing the activity and procedures may
have changed. Initial acceptance of the adequacy of the activity does not
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ensure continued adequacy. When plants drag out in time, this situation
becomes more acute. Instructions to Regional personnel in implementing the
inspection programs have varied. Some Regions have relied more heavily upon
engineering judgment than I-aperwork while othe- Regions have placed more
emphasis on paperwork. Portions of inspection modules may be worked over a
long period of time by as many as four different inspectors resulting in a
need for good recordkeeping so that each inspector is aware of the effort
previously expended . Inspections of continuous activities generally need to
be performed throughout the duration of the activities. Licensee and contractor
personnel indicated during the NRC Case Studies that legality was often a
matter of geography and compliance was a matter of where you are.

There is a general feeling within Regions that the inspection program has
been too fragmented and more attention should be paid to meshing inspection
requirements more closely with the construction schedule.

3.6.2.4 Performance Appraisal Teams

To. supplement the resident inspection program, and to obtain a national
perspective of inspection activities, Performance Appraisal Team inspections
were initiated. The Performance Appraisal Team Program has been an effective
method of measuring one aspect of operating plant performance. The program
does not apply to plants under construction. Most of the subjects covered
during the review relate to the licensee management and are therefore not
covered during the normal inspection program.

Due to budget and manpower restraints, the program has not been imple-
mented as intended and has been modified to utilize INPO efforts. The use of
INPO teams with NRC observers and later spot follow-up of an NRC team has been
successful.

3.6.2.5 Systematic Assessment of Licensee Performance

The Systematic Assessment of Licensee Performance is an annual review of
licensee performance by inspectors and supervisors involved at the site and by
headquarters personnel. Available observations on licensee performance is
collected and evaluated to provide a rational basis for allocating NRC re-
sources and to provide meaningful guidance to licensee management. While
being a trend analysis of licensee performance, SALP is limited in effective-
ness to the available observations. If the observations are inadequate or
misleading, the SALP results will also be inadequate or misleading.

3.6.2.6 Construction Assessment Teams

To provide periodic in-depth inspections of overall construction, the NRC
initiated Construction Assessment Team inspections in 1980. These inspections
concentrate on examination of safety-related hardware after installation and
license inspection is completed. The inspections have obtained useful results
but have been resource intensive. Initial CAT inspections were performed by
Regions and reduced the normal inspection efforts by diverting personnel to
the CAT inspections. Now personnel for the inspections is furnished by
headquarters. Performing follow-up activities resulting from CAT findings has
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been found by regional personnel to take as much time as was spent in perform-
ing the original CAT inspection. Current inspections are taking five weeks to
perform. At one site, the CAT inspection took three times as many man-hours
as was budgeted for routine inspections for one year. The performance of four
CAT inspections a year will result in all plants under construction not having
a CAT before construction is completed. It appears that budget and manpower
restraints will prohibit the CAT program from being effective at all plants
under construction. Sites selected for CAT's may feel singled out for unwar-
ranted extra NRC inspection.

3.6.2.7 Independent Design Verification Program

The Independent Design Verificatibn Program (IDVP) is another positive
step in NRC review of the design process. It is to be applied on a selective
basis at the near term operating license period. All plants under construc-
tion will not have an IDVP inspection before being granted an operating
licence. It appears that budget and manpower restraints will prohibit the
IDVP from being effective at all plants and that sites selected for IDVP's may
feel singled out for unwarranted extra NRC inspections.

3.6.2.8 Integrated Design Inspection

The Integrated Design Inspection program is a positive step in NRC review
of the design process and 'inspections performed to date have produced meaning-
ful results. Since the inspections are of a limited portion of work, problems
detected are an indicator of potential problems on a more widespread basis.
The NRC needs to assure that licensee's response to adverse findings include a
review of similar activities in other areas or systems and root causes of the
problems are identified and corrected.

The IDI is to be performed midway through the plant construction period.
Since much of the design work is completed before or early into construction
and extensive design changes tend to complicate attaining assurance of quality
during design and construction, the NRC should supplement the IDI with a
program performed earlier in the design process. Thorough review of the
design process at the Pre-Construction Permit stage or before would result in
early detection of design process deficiencies and permit their correction
before the start of construction.

Three IDI's are to be performed a year. Such a limited number of inspec-
tions will result in all plants under construction not having an IDI before
their construction is completed. It appears that budget and manpower restraints
will prohibit the DI program from being effective at all plants under con-
struction. Sites selected for the IDI's may feel singled out for unwarranted
extra NRC inspection.

3.6.2.9 AEC/iNRC Philosophy

Regulatory agencies in other industries are generally perceived to be on
the side of the general public. Because the original AEC mandate was to both
promote and regulate nuclear power the NRC has struggled with the image that
they are more favorably inclined towards the nuclear industry than the general
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public. Even though the NRC has an adversarial role and, through its enforce-
ment actions, has levied large fines, any attempt made by the NRC to work with
the industry is taken as showing favoritism.

Changing such incorrect perceptions is a lengthy but worthwhile process.
It can best be accomplished by maintaining a vigorous enforcement program and
implementing it in the design and construction areas.

The AEC and NRC have made nuclear utilities responsible for assuring that
the health and safety of the public is not adversely affected by the operation
of their nuclear plants. The role of the NRC as a regulator has been to see
that the industry discharges that responsibility. The NRC performs its
function through inspections and reviews during design, construction and
operation activities. The extent of the overview is governed by engineering
juagment and available resources.

It was stated by headquarters and regional personnel that about one
percent of the licensee design and construction activities are currently
reviewed by the NRC. Budgetary limitations may cause this level of inspection
to remain about the same in the future.

In order to achieve maximum benefit from the current program it becomes
imperative that ways be found to:

allocate additional resources.

Upgrade the quality of inspectors.

Provide the inspector with a workscope which will best utilize his
time and knowledge.

Require the licensee to perform more effective internal audits and
utilize more outside organizations to review their operations. The
scope of such audits and reviews should be controlled by the NRC.

Upgrade the status and earning potential of the resident inspector.

Provide all inspectors and other employees involved in this area an
opportunity to contribute to the identification and solution of
problems.

The AEC and NRC attitude toward construction deficiencies and inadequacies
has been that there is no threat to the health and safety of the public until
a plant becomes operational. If construction deficiencies were found and
rework was required, even on a repetitive basis, it was not an area of great
concern. Plants would not be licensed for operation unless ready for opera-
tions, which would be determined by prerequisite, preoperational and start up
testing. As a result, the threshold for enforcement action in some Regions
was too high.

This study found that there was still resistance to recognizing the
importance of quality assurance in both the NRC and the licensee organization.
The NRC must continue to work with all employees of the Commission by having
lectures, workshops and training sessions on the subject. Meetings should be
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held between NRC and licensee management to verify that the proper quality
attitude is present on the licensee organization.

The AEC and NRC have often been unable to identify specific problems as a
symptom of a larger system problem. Hardware problems have been easier to
isolate and identify. It has been necessary to build a history and volume of
hardware problems before recognition of a system problem. The NRC must
recognize that problems found during inspections on limited sampling of work
activities and records is an indicator of more widespread problems and must
require licensees to determine the extent of the problem and to take effective
action to correct the cause of the problem.

One of the recommendations included in the Staff Report to the Presiden-
tial Commission on the Accident at Three Mile Island - Volume IV 1979 stated:

"Region's on-site inspections appear to miss signals and
symptoms that indicate potential plant operating problems
and weak utility management."

NRC management didn't recognize the significance, magnitude or complexity
of problems. Licensee, AEC and NRC management has tended not to listen unless
there has been a major problem or a "smoking gun." Management has tended to
think quality control instead of quality assurance. The AEC and NRC have not
forced expeditious handling of corrective action.

The AEC and NRC has had a lack of understanding of quality assurance.
The Compliance Manual didn't address quality assurance. Appendix B of 10 CFR
50 was not initially used as the basis of inspections. Quality Assurance for
operations has only been required since 1977-1978. It was stated during this
study that the practice was to look at quality assurance up front and then not
look at it again.

3.6.2.10 Inspector Qualifications

A part of the training program requires self study in the Code of Federal
Regulations, NRC and IE Manual chapters, and various other technical areas.
Self study has been recognized as a' means of obtaining basic information and
knowledge, however, it does not provide adequate training in how to apply the
basic information.

AEC and NRC training programs have not kept pace with the increasing
needs of the organization. It was stated during this study that the level of
experience of inspectors has declined over the last 10 years.

This has been partially attributed to:

expansion of the nuclear industry in the early 1970's and the
resulting need for more inspectors

implementation of the resident inspection program, in which experi-
enced inspectors were initially placed at operating sites and
replaced with less experienced inspectors
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promotion of good inspectors as part of a career path and replace-
ment with less experienced inspectors

NRC inability to remain competitive with the industry in salaries.

An NRC Office of Personnel and Management study indicated NRC inspection
salaries to be 21 percent below an industry average. Frequently, inspectors
have left the NRC for higher salaried positions in the utility industry. This
is particularly disturbing if it occurs right after they have completed the

initial training period and are just becoming a major part of the NRC program.

Early training to Appendix B of 10 CFR 50 was through on the job training
with experienced personnel. In 1975, training in Appendix B consisted of
self-reading. In 1976, one hour of a fragmented course whose schedule was
d4 verted by the class, was allocated to Appendix B. A longer formalized
course on Appendix B was not developed until 1983. During this study, it was
stated there is a great need for more training in quality assurance, standards
and Appendix B of 10 CFR 50. It was also stated that there was practically no
training in how to apply modules or how to do inspections. These skills come
mainly from on-the-job training. More training is needed to improve the
caliber and qualifications of inspectors.

Regional personnel stated during this study that inspectors in one
discipline have been assigned duties in disciplines for which they have not
been trained and that they would like more guidance from headquarters to
better understand their responsibilities.
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3.7 LICENSEE CONTRACTOR AND VENDOR INSPECTION PROGRAM

3.7.1 Description

Prior to 1969, AEC philosophy regarding vendor activities was that
qualification and monitoring of vendors was the licensee's responsibility. If
problems with vendor equipment existed, they would be identified during start
up testing.

Major quality problems in the reactor pressure vessel, piping systems and
installation of second hand, non-pedigree valves at Oyster Creek and subse-
quent problems having safety significance at other facilities, made the need
to re-evaluate the NRC policy evident.

AEC recognized that new standards needed to be written, old standards
needed to be upgraded, and all standards needed to be enforced. They also
recognized that inspection of work and enforcement of standards cannot always
wait until final assembly at the site and that it was frequently impossible to
make a repair at the site without compromising the final quality of the
product.

In 1970, 10 CFR 50 Appendix B introduced the quality assurance concept
and made the licensee responsible for the evaluation and selection of procure-
ment sources. Regional site construction inspectors were directed to evaluate
licensee vendor inspection programs as part of evaluating the licensee's QA
Program and to periodically accompany selected licensees on their inspections
of selected vendors. This "Host - Concept" didn't work well and was discrim-
inatory in that the selected licensees were expected to follow through on
corrective action of generic type problems for all licensees. Inspections
were difficult to coordinate and administrate and were ineffective. The
presence of the NRC inspector as an observer inhibited the detection of
deficiencies.

In 1973, the AEC initiated a trial vendor inspection program covering
fuel fabricators and discovered that greater conformance to quality standards
and a subsequent reduction in major quality problems could be achieved through
an effective direct vendor inspection program.

Analysis of Licensee Event Reports indicated that about 63% of construc-
tion and operation problems were traceable to vendor errors in design or
fabrication performed off-site during the design and construction stages and
indicated a need for improved vendor performance.

In 1974, the NRC initiated the Licensee Contractor and Vendor Inspection
Program (LCVIP) as a 2-year trial program covering all types of vendors. The
program was administered by Region IV in Arlington, Texas. In about the same
time frame, a special Regulatory Task Force study (Study of Quality Verifica-
tion and Budget Impact) recommended expansion of the trial vendor inspection
program as a result of increases in the number of reported problems and
difficulties experienced in performing inspections of vendors.

With the large number of vendors and suppliers worldwide involved in the
U.S. Nuclear industry and with budget and manpower restraints, a priority for
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inspection of vendors was established. Emphasis was placed on vendors supply-
ing important safety-related products or services, such as the 5 Nuclear Steam
System Suppliers (NSSS), fifteen Architect Engineers (AE) firms and approxi-
mately 120 suppliers of ASlE class I and other safety-related parts or compo-
nents.

Vendors of NSSS and AE services were inspected to assure their Topical
Reports, previously approved by the Office of Nuclear Reactor Regulation
(NRR), were transferred into procedures and the procedures were implemented.
Vendors without Topical Reports were inspected to PSAR commitments.

Vendors of mechanical components having ASME Certification were inspected
to their ASME program and vendors without ASME Certification were inspected
for the same type of detail required by the ASNE. Vendors to be inspected
were selected based upon their doing a large volume of business on a continuing
basis.

In 1977, the importance of inspecting electrical equipment vendors was
recognized and two inspectors with electrical experience began a limited
program of reviewing 4 to 5 Quality Assurance Program areas of vendors every 2
to 3 years. Inspections were often performed to draft procedures and some
procedures were never formally issued.

In 1978, the LCVIP began looking at the effectiveness of vendor design
programs, including verification of design inputs and checking design calcu-
lations at suppliers of NSSS and AE services.

Until 1978, the LCVIP functioned under an edict of not identifying the
project or site to which the vendor being inspected was supplying equipment or
services, resulting in the inability of Regions, headquarters and resident
inspectors to correlate problems to the sites under their responsibility. In
1978, the policy was changed to identify such sites.

In 1979, following the problems of Three Mile Island, the LCVIP began
getting requests for performing reactive inspections and follow-ups at ven-
dors. There was no guidance for these inspections so Region IV prepared a
program which was issued through headquarters. Vendors are chosen for reac-
tive inspections based on the number of requests for inspections and the
significance of problems. As a result of more sensitivity within the NRC,
there has-been an upward trend in requests for reactive inspections, increas-
ing to about 200 requests in 1981 and about 350 requests in 1982.

The NRC issues a Letter of Acceptance to NSSS, AE, and Fuel Fabricator
organizations verifying the capability of their program to meet PSAR Commit-
ments and uses withdrawal of the letter to obtain corrective action. Licens-
ees may accept the NRC Letter of Acceptance as evidence of qualification of
the vendors but must retain the final responsibility for acceptability of the
product or service provided.

If a utility performs its own engineering function, the Region in which
it is located has the responsibility for inspection activities, including
reactive inspections.

Inspections of vendors are performed 1 to 4 times a year on a 3-year
repetitive cycle with a detailed review of the QA Program and its
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implementation in the first year and sampling the quality of work to determine
QA Program effectiveness in the second and third years. There is no scheduled
interface of the LCVIP with the licensing process.

The NRC is currently re-evaluating the LCVIP and is studying the licens-
ing of vendors as well as utilization of third party inspection.

3.7.2 Analysis

The Licensee Contractor and Vendor Inspection Program (LCVIP) evolved as
a result of the learning process and of licensee inability to assure the
quality of items and services supplied by their vendors.

Prior to 1969, vendor qualification and monitoring was viewed as the
licensee's responsibility.

In 1970, regional inspectors evaluated licensee vendor inspection
programs.

In 1973, a trial vendor inspection program was initiated for fuel
fabricators.

In 1974, a trial LCVIP was initiated because 63% of construction and
operation problems were traceable to vendor errors in design or
fabrication.

In 1974, a task force recommended expansion of the LCVIP as a result
of increases in vendor-related problems.

In 1977, electrical equipment was added to the program.

In 1978, the effectiveness of vendor design programs began being
evaluated.

In 1979, inspections became reactionary as a result of Three Mile
Island.

The legal base for direct NRC inspections of vendors and enforcement is
not clearly addressed in Section 206 of the Energy Reorganization Act of 1974
or in 10 CFR 50 Part 21, which results in difficulty in taking enforcement
action with vendors. It is not easy to determine, for example, if an execu-
tive willingly and knowingly fails to report a deficiency. The NRC may
conduct reasonable inspections to insure compliance with part 21. However,
corrective action must occur through the licensee. There has only been one
civil penalty issued as a result of 10 CFR 50 Part-21. That penalty was
issued to Babcock & Wilcox for failure to notify the NRC of precursor events
to Three Mile Island.

The NRC has been slow to respond to findings and recommendations of
previous studies of the LCVIP.

In 1977, it was recommended (F. Muller and others. 1977) that:
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* NRC take steps to assure each vendor inspected under the LCVIP is
aware of the responsibility and authority of the licensee

* vendors to be inspected under the LCVIP be selected on a basis which
ensures every vendor has a likelihood of being inspected

* IE inspection of material produced under the ASME Code be eliminated
provided ASME requirements are expanded to include operation.

In a report to Congress in 1978 (Controller General 1978) it was stated
that:

" the LCVIP has had a positive effect but improvements were needed in
inspector's reporting practices, attention to inspection details,
documentation of inspections and in investigations

" there was no systematic method of selecting vendors for inspection
and all vendors of safety related equipment were not identified

vendors manufacturing electrical components and instruments control-
ling critical operations were neglected

more inspectors be assigned to vendor inspector activity. (There
were 11 inspectors reviewing over 200 suppliers at the time)

In a report to the NRC in 1978 (TRW 1978) it was reported that over 50%
of a plant by dollar value was designed and/or fabricated off site, that a
review of Licensee Event Reports between January 1975 and September 1977
indicated that 60.8% of problems were related to component failures and design
errors, (51.2% component and 9.6Z design) and that on-site inspection was
roughly four times off-site efforts. The report conclusions and recommenda-
tions included:

NRC should perform independent inspections of nuclear contractors
and vendors

third party inspection would supplement and extend vendor inspection
effort

the NRC program should be functionally integrated with programs of
licensees

formalized procedures were necessary for selecting vendors for
inspection based on the operating record of the product, previous
inspection findings and the safety significance of the product

emphasis of inspections should be changed from systems adminis-
tration and management to evaluation of procedures used, implementa-
tion of procedures, and quality of resulting product

reporting include a mechanism through the White Books for licensee
acquisition of inspection reports, data relating to vendor perfor-
mance, and statements pertaining to program compliance with Appendix
B and implementation of the program
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documentation of the LCVIP in a Topical Report

• there was under representation of several skill areas among inspectors

inspection bases other than Appendix B were used prior to 1977

sampling was based on coverage of prior inspections and areas of
suspected weakness

the statistical adequacy of the sampling process and sample size
were not determined

the LCVIP was not implemented in accordance with MC-2700 of the IE
Manual in that suggested schedules weren't followed, no explicit
verifications of program content or implementation were issued for
competent vendors, and little product sampling was performed.

The LCVIP was being implemented by 21 personnel who in 1977 conducted 236
inspections with about 25% being reactive inspections. The TRW report identi-
fied the following issues as needing to be addressed by the NRC:

NRC must decide who is to perform certification of vendor's Quality
Assurance Manuals for conformance with Appendix B

NRC must determine whether some group should certify that a vendor
is implementing its Quality Assurance Program

In addition, the report included an analysis of several alternative
approaches in certifying and monitoring vendors.

The current NRC re-evaluation of the LCVIP includes consideration of
findings and recommendations of previous reports, but iS being performed five
years after the last report. Coordination of vendor qualification activities
with a third party, the American Society of Mechanical Engineers (ASME) has
been ongoing since 1972.

The NRC has assumed licensee responsibility for evaluation of vendors
through implementation of the LCVIP. Appendix B of 10 CFR 50 places the
responsibility of assuring the quality of vendor supplied items and services,
including evaluation and selection of procurement sources, on licensees. The
NRC has concentrated its efforts in resolving quality problems with vendor
supplied items and services by conducting evaluations and inspections of
vendors and has not taken enforcement action against licensees to force them
to fulfill their responsibility. Whenever the NRC performs a function that
falls within the licensees responsibility, the NRC assumesat least a partial
responsibility for the success or failure of that function.

The perception that because the NRC has a "Vendor Inspection Program" it
is inspecting all vendors leads to greater expectations by the general public
than can be realized. The failure of any vendor therefore, becomes a reflec-
tion of the perceived NRC inadequacies to do its job and, hence, the public's
health and safety are endangered. As a regulator, the NRC can only monitor
that the licensee is performing its functions in a proper and correct manner
and take enforcement action when deemed necessary.
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It would appear that the requirements of Appendix B of 10 CFR 50 pertain-
ing to the evaluation of procurement sources warrants revision. Multiple
evaluations of vendors by licensee and contractors has resulted in ineffective
redundancy.

A solution to this problem could be in the establishment of a more
intensive vendor evaluation and monitoring program using CASE (Coordinating
Agency for Supplier Evaluation) or INPO, or by a Certification program admin-
istered by the NRC or a third party.

Standard evaluations could be conducted for different levels of contrac-
tors and suppliers, incorporating a graded inspection of "Important to Safety"
items as well as the full inspection of safety related products. If a vendor
licensing program was installed, the NRC I&E office could certify the licensees,
AE's and NSSS vendors with a third party certifying the balance.

The subject of licensing vendors met with a mixed reaction from licensees,
contractors and regional personnel. The general attitude seemed to be to try
licensing all AE and NSSS vendors but restrict it to that level. Licensing of
vendors at lower levels would tend to force vendors out of the industry.
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3.8 ENFORCEMENT PROGRAM FOR ASSURANCE OF QUALITY

3.8.1 Description

3.8.1.1 General

Initial AEC enforcement actions consisted of providing written notifica-
tion of nonconformances to licensees and requesting corrective action.
Licensees responded with action to be taken and correspondence continued
between the licensee and AEC until the nonconformance was resolved.

In 1970, the AEC issued the Enforcement Procedure For Reactors Under
Construction (0700/3), which provided general guidance for the Regions on
enforcement actions. The criteria used to determine enforcement action and
categories of noncompliance were first published in 1972 (37 FR 21962).

In 1973, the AEC issued Chapter 0800 -- Enforcement Actions to describe
the policy and guidelines for the enforcement Program implementation.

In 1975, the criteria used to determine enforcement action and categories
of noncompliance was revised (40 FR 820) and the NRC reissued Chapter 0800 --
Enforcement Actions as part of the IE Manual.

In December of 1979, following Three Mile Island, the NRC again revised
the criteria used to determine enforcement action and categories of noncompli-
ance (44 FR 77135).

The approval of Public Law 96-295 in June of 1980 amended section 234 of
the Atomic Energy Act and raised the maximum civil penalty from $5,000 to
$100,000 and eliminated the provision limiting the total civil penalties
payable in any 30-day period to $25,000.

In October of 1980, the NRC issued the Proposed General Statement of
Policy and Procedure for Enforcement Actions (45 FR 66754) for implementation
and public comment. In March of 1982, a revised policy statement, based upon
experience gained in implementing the proposed policy statement and comments
received during and following public meetings on the policy, was adopted and
codified as Appendix C to Part 1 of Title 10 of the Code of Federal Regulations.
The fundamental basis of the revised policy remained the same as the proposed
policy with changes made in how the steps are accomplished and'in clarifying
the language.

..A more detailed discussion of.enforcement.,programs follows. .

3.8.1.2 Chapter 0800

The NRC defined a noncompliance as a failure to comply with a regulatory
requirement and categorized noncompliances by severity levels into violations,
infractions and deficiencies.

Fabrication, construction, or testing of a Seismic Category I system or
structure in such a manner that the safety function or integrity was lost was
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a violation. Fabrication, construction or testing of a Seismic Category I
system or structure in such a manr'-r that the safety function of integrity was
impired and inadequate managemen- .r procedural controls in the QA implemen-
tation was an infraction. A defic.;.ency was an item of noncompliance in which
the threat to the health, safety, or interest of the public or the common
defense and security was remote and no undue expenditure of time or resources
to implement corrective action was required. When a licensee failed to
conform to commitments which were not licensee requirements, it was referred
to as a deviation.

Enforcement actions consisted of notices of violations, civil penalties,
and orders.

A Notice of Violation was a written notice to a licensee of a nonconfor-
mance. Deviations were identified in the cover letter transmitting a Notice
of Violation, on a separate page forwarded with a Notice of Violation or by
separate correspondence.

If an acceptable response was not received from the licensee or if items
were uncorrected, repeated, or chronic, an enforcement conference was held
and/or a strong Notice of Violation from headquarters bearing the signature of
the Director of Field Operations or higher authority was issued. An enforce-
ment conference was a meeting arranged by supervision or management of an IE
Regional office to discuss with representatives of a licensee's management the
status of its compliance with regulatory requirements, the licensee's proposed
corrective measures and schedules for implementing corrective action, and the
enforcement options available to the Commission. Enforcement conferences
could be held at the licensee's facility, in the Regional Office, at IE
Headquarters or in any mutually designated place.

If the licensee's program was not brought into compliance with regulatory
requirements, a civil penalty could be issued. Civil penalties were monetary
penalties to be issued for chronic, deliberate, or repetitive items of noncom-
pliance where a Notice of Violation was not effective and for first of a kind
violations if considered serious. Failure to meet licensee commitments was
not a basis of a civil penalty but could aggravate items of noncompliance.

The NRC had authority to issue orders to "cease and desist," and orders
to suspend, modify, or revoke licenses. Such orders were to be ordinarly
preceded by a written Notice of Violation to the licensee providing him with
an opportunity to respond as to the corrective measures being taken. In the
event the licensee failed to respond to the notice or to demonstrate that
satisfactory corrective action was being taken, an order to show cause could
be issued requiring the licensee to show why the order should not be made
effective. In some instances where the health, safety, or interest of employees
or the public so require or deliberate noncompliance with the Commission's
regulations was involved, the notice provision could be dispensed with and the
particular order could be made immediately effective pending further order.

The signatory of enforcement correspondence was to be escalated as the
importance of the enforcement action was escalated. Forms signed by the
inspector who performed the inspection and routine notices of violation from
the Regional Offices were signed by the appropriate Branch Chief. The Branch
Chief escalated the enforcement correspondence with the signature by the
Regional Director if difficulties concerning enforcement matters were
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encountered with the licensee or when a reply was required to significant
items of noncompliance of safety items. Notices of violation escalated to the
Headquarters level were to be signed by the Director of Field Operations or by
higher authority. Notices of intent to impose civil penalties and orders to
invoke civil penalties, to cease and desist, or to suspend, modify or revoke a
license were to be signed by the Executive Director for Operations, the
Director of Inspection and Enforcement, the Director of Nuclear Reactor
Regulation of the Director of Nuclear Material Safety and Safeguards as
appropriate.

Inspection and Enforcement Bulletins could be issued for a group of
licensees to inspect, report and make commitments to implement certain don-
trols or remedial actions as a result of safety, safeguards, or security
related conditions resulting if inadequacies or failures that have occurred at
the same or a similar facility, or in similar operations. If a licensee did
not make commitments for remedial action as specified in a Bulletin, the NRC
could issue an order to require the proposed action.

Inspection and Enforcement Immediate Action Letters could be issued by
the Regional Director (with Headquarters' concurrence) for a licensee to
inspect, report and make commitments to implement certain controls or remedial
actions as a result of safety, safeguards, or security related conditions
resulting from inadequacies or equipment failures at the licensee's facility.
If a licensee did not respond to an Immediate Action Letter, the NRC could
issue an order to make the proposed action a requirement of the license. The
Immediate Action Letter was also used to confirm verbal commitments by licensees
to take immediate action.

Chapter 0800 also contained guidance to elaborate upon the proper appli-
cation of the enforcement criteria. Each item of noncompliance was to be
categorized as a violation, infraction or deficiency. A review of the licensee's
history of noncompliances was to be performed to determine if items identified
involved the same basic requirement as items identified during other inspections
or investigations based on the last several inspections and generally covering
a period of one to three years. Each item of noncompliance was assigned
action points. A violation was assigned 100 points, an infraction 10 points
and a deficiency 2 points. For a repeated or uncorrected item of noncompli-
ance with the same basic requirement, action points were to be successively
increased by a factor of two each time it occurred. When a total of 100
action points or more resulted from an inspection or investigation and items
of noncompliance included one or more violations or repetitive infractions or
deficiencies, the regional office staff was to review the case to determine
whether a civil penalty or show cause was warranted. As a general rule, a
civil penalty was to be imposed for noncompliances which did not represent an
immediate threat to the health and safety of the public and orders were to be
issued for noncompliance that did. Where civil penalties or orders-were not
issued for violations or cases having 100 or more action points, the mitigating
conditions or circumstances were to be documented. A civil penalty or Notice
of Violation from Headquarters was to be issued when one letter identified
several items of noncompliance in the infraction and deficiency categories
with a total of 100 points or more.

An order to suspend, modify or revoke a license was appropriate when
there was an apparent breakdown in the licensee's Quality Assurance program,
based on the significant nature and number of items of noncompliance resulting
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in construction of discrepant Seismic Category I structures, systems, and/or
components. The items of noncompliance were generally in the infraction
category. It was to be considered a breakdown if there were several signifi-
cant items of noncompliance with several of the Appendix B of 10 CFR 50
criteria. Procedural matters in themselves were not generally considered to
be of prime significance. Failure of a system or failure to implement a
program due to failure to develop, review and approve procedures was con-
sidered a manifestation of QA breakdown. If several items of noncompliance
constituted a QA breakdown, the sanction was to be selected as follows:

"If the licensee cannot demonstrate that the quality of Seismic Category
I systems, components or structures under construction or undergoing mainte-
nAnce meet the stated requirements, an order may be issued to suspend opera-
tions or activities which have resulted in doubtful quality. The activities
in question will not be resumed until the licensee has properly demonstrated
that quality meets the requirements for Seismic Category I structures, systems
or components."

"An order to suspend or modify a license may also be issued for a break-
down in quality assurance program implementation which results in a threat to
the health, safety or interest of the public or the common defense and
security."

"If inspection or investigation findings demonstrate that the quality
assurance breakdown has not placed the quality of Seismic Category I systems
or components in doubt and that there is no immediate threat to the health,
safety, or interest of the public, or the common defense and security, a civil
penalty may be the appropriate sanction."

"A civil penalty is the appropriate sanction in those cases where a
licensee's history is one of chronic and numerous violations which do not
involve an immediate threat to the health, safety, or interest of the public
or the common defense and security, and provided that (as a general rule) the
licensee's management has been properly apprised of the items of noncompliance.
Normally this is done through enforcement conferences."

"The progression of the enforcement conferences resulting from inspections
of such cases will normally include, in addition to the inspector's review of
his findings with management, a meeting of the appropriate Branch Chief with
an appropriate representative of the licensee's management at the site and a
telephone discussion or a meeting at the Regional Office, or other designated
place, between the Regional Director and the president or a corporate vice
president who has authority to implement corrective measures. The Director or
Deputy Director of the Office of Inspection and Enforcement may attend en-
forcement conferences with corporate management in appropriate situations."

"Since one of the basic parameters for civil penalty is items of noncom-
pliance which represent a significant threat (but not immediate) to the health
and safety of people or the common defense and security, the basis for this
sanction is those items of noncompliance with regulatory requirements in the
violation and infraction categories. However, the additive effect of defi-
ciencies in the third category is one of the parameters considered in select-
ing this sanction. Each item of noncompliance with a regulatory requirement
may carry a monetary penalty. Deviations from the provisions of commitments,
codes, guides and standards will be listed separately and will carry no
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monetary penalty. Civil penalties based exclusively on deficiencies would be
difficult to justify and their use for such items of noncompliance, while not
excluded, is highly unlikely. Civil penalty or a "Notice of Violation" from
Headquarters is the appropriate sanction when one enforcement letter identifies
several items of noncompliance in the infractions and deficiencies categories
with a total of 100 action points or more. The determination as to which
sanction will be used is based on whether the licensee has been duly notified
of the probability of such sanctions in previous correspondence and enforcement
conferences, and on such judgment factors as the severity of the items of
noncompliance, the nature and number of such items, the licensee's past
performance, the frequency of noncompliance, and length of time the items of
noncompliance have existed, the steps taken to correct them and the licensee's
stated intentions of performance in correcting them promptly."

"A Notice of Violation will be issued from the Regional Office for all
other items of noncompliance or combinations of items of noncompliance (a Form
AEC-591 will be issued in the field by the inspector as appropriate for cases
involving materials). The total sanction points for items of noncompliance in
such notices from the Regional Offices may, on occasions, be greater than
100."

The above considerations were guidelines and Regional Directors could
recommend any enforcement action available if the rationale was provided to
support the recommendation.

3.8.1.3 General Statement of Policy and Procedure for Enforcement Actions

Appendix C to Part 1 of Title. 10 of the Code of Federal Regulations
describes the purpose of the enforcement program as:

"The purpose of the NRC enforcement program is to promote and protect the
radiological health and safety of the public, including employees' health and
safety, the common defense and security, and the environment by:

* Ensuring compliance with NRC regulations and license conditions;

* Obtaining prompt correction of noncompliance;

• Deterring future noncompliance;

Encouraging improvement of licensee performance, and by example,
that of industry, including the prompt identification and reporting
of potential safety problems.

Consistent with the purpose of this program, prompt and vigorous enforce-
ment action will be taken when dealing with licensees who do not achieve the
necessary meticulous attention to detail and the high standard of compliance
which the NRC expects of its licensees. It is the Commission's intent that
noncompliance should be more expensive than compliance. Each enforcement
action is dependent on the circumstances of the case and requires the exercise
of discretion after consideration of these policies and procedures. In no
case, however, will licensees who cannot achieve and maintain adequate levels
of protection be permitted to conduct licensed activities."
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The first step in the enforcement process is to identify the relative
importance of each violation. Violations are categorized in five levels of
severity as described in Appendix C. Severity Level I has been assigned to
violations that are the most significant and Severity Level V violations are
the least significant. Severity Level I and II violations are of very signif-
icant regulatory concern. In general, violations that are includied in these
severity categories involve actual or high potential impact on the public.
Severity Level III violations are cause for significant concern. Severity
Level IV violations are less serious but are of more than minor concern, i.e.,
if left uncorrected, they could lead to a more serious concern. Severity
Level V violations are of minor safety or environmental concern.

The severity level of a violation may be increased for careless disregard
of requirements, deception, or other indications of willfulness. The severity
level of a violation involving failure to make a required report to the NRC is
based on the significance of and circumstances surrounding the matter.

A Notice of Violation is the standard method for formalizing the existence
of a violation and is to normally require the licensee to provide a written
statement describing corrective action taken and results achieved, steps taken
to prevent recurrence, and the date full compliance will be attained. The NRC
does not generally issue a Notice of Violation for a violation identified as
severity level IV or V if it was reported, if required, it was or will be-
corrected within a reasonable time, including measures to prevent recurrence,
and if it was reasonably not expected to have been preventable by action to a
previous violation.

A Civil Penalty is a monetary penalty generally imposed for Severity
Level I and 11 violations, considered and usually imposed for Severity Level
III violations, and may be imposed~ for Severity Level IV violations that are
similar to violations discussed in a previous enforcement conference.

Enforcement conferences are normally to be conducted for all Severity
Level I, 11 and III violations and for Severity Level IV violations considered
symptomatic of program deficiencies.

The NRC imposes different levels of civil penalties for different severity
level violations, taking into account the gravity of the violation as a
primary consideration and ability to pay as a secondary consideration. Civil
penalties are not intended to put a licensee out of business or to adversely
affect his ability to safely conduct licensed activities. Orders are used
when the intent is to terminate licensed activities. The NRC considers
increases or decreases to base civil penalties on a case-by-case basis. Civil
penalties for continuing violations may be issued on a per day basis up to
$100,000 per violation per day. Civil penalties may be increased by as much
as 25% based upon enforcement history, prior notice of similar events, multi-
ple occurrences and if initiation of corrective action is not prompt or the
action is minimally acceptable. Civil penalties may be decreased by as much.
as 50% based upon prompt identification and reporting and prompt and extensive
correction action.

An order is a written NRC directive to modify, suspend, or revoke a
license; to cease and desist from a given practice or activity; or to take
such other action as may be proper. Orders are effective immediately without
a hearing when determined the public health, interest or safety so requires or
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for violations involving willfulness. Otherwise, a hearing is held for the
licensee to show cause why the order should not be issued in the proposed
manner. Where necessary, the NRC is to issue orders in conjunction with civil
penalties. Enforcement actions are to escalate for recurring similar vio-
lations.

In addition to Notice of Violation, civil penalties and orders, the NRC
uses enforcement conferences, bulletins, circulars, information notices,
generic letters, notices of deviation and confirmatory action letters. The
NRC expects licensees to adhere to any obligations and commitments resulting
from these processes and may issue orders to make sure such commitments are
met.

Alleged or suspected criminal violations of the Atomic Energy Act and
other relevant Federal laws are referred to the Department of Justice for
investigation.

The Director, Office of Inspection and Enforcement is the principal
enforcement officer of the NRC and has been delegated the authority to issue
Notices of Violation, civil penalties and orders.

The Severity Categories for facility construction as shown in Appendix C
are:

A. Severity I -- Very significant violations involving a structure of
system that is completed in such a manner that it would not have
satisfied its intended safety related purpose.

B. Severity II -- Very significant violations involving:

1. A breakdown in the quality assurance program as exemplified by
deficiencies in construction QA related to more than one work
activity (e.g., structural, piping, electrical, foundations).
Such deficiencies normally involve the licensee's failure to
conduct adequate audits or to take prompt corrective action on
the basis of such audits and normally involve multiple examples
of deficient construction or construction of unknown quality
due to inadequate program implementation; or

2. A structure or system that is completed in such a manner that
it could have an adverse effect on the safety of operations.

C. Severity III -- Significant violations involving:

1. A deficiency in a licensee quality assurance-program for
construction related to a single work activity (e.g., struc-
tural, piping, electrical or foundations). Such significant
deficiency normally involves the licensee's failure to conduct
adequate audits or to take prompt corrective action on the
basis of such audits, and normally involves multiple examples
of deficient construction or construction of unknown quality
due to inadequate program implementation.
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2. Failure to confirm the design safety requirements of a struc-
ture or system as a result of inadequate preoperational test
program implementation; or

3. Failure to make a required 10 CFR 50.55(e) report.

D. Severity IV -- Violations involving failure to meet regulatory
requirements including one or more Quality Assurance Criteria not
amounting to Severity Level I, II or III violations that have more
than minor safety or environmental significance.

E. Severity V -- Violations that have minor safety or environmental
significance.

3.8.2 Analysis

3.8.2.1 General

Early AEC enforcement action consisted of correspondence between the AEC
and the licensee.

In 1973, in a report to the Director of Regulation (Davis and Brown) it
was stated:

"The AEC has neither imposed civil penalties nor taken signifi-
cant enforcement or procedural actions against utilities which fail
to implement the requirements of Appendix B. Regulatory's efforts
to upgrade utility QA programs have relied on "Jawboning" sessions
with utility executives and routine enforcement letters, while the
utilities have been permitted to continue construction or operation
of their facilities notwithstanding QA deficiencies."

In the 1970's, guidance was provided for enforcement action which permitted
issuance of Notices of Violation, civil penalties and orders and provided for
escalation of enforcement action if the licensee was nonresponsive or if
responses were not acceptable. However, the AEC and NRC did not aggressively
implement enforcement action and the emphasis of enforcement action was in the
area of operating plants.

3.8.2.2 Chapter 0800

The categorizing of each noncompliance required judgment of each inspector
and was more difficult in design and construction than in operations. To
categorize a nonconformance as a violation required determining that the
safety function or integrity of a Seismic Class I system or structure was lost
as a result of the noncompliance. To categorize a nonconformance as an
infraction required determining that the safety function or integrity of a
Seismic Class I system or structure was impaired as a result of the noncompli-
ance. To categorize a nonconformance as a deficiency required determining
that the threat to the health, safety, or interest of the public on the common
defense or security was remote and no undue expenditure of time or resources
to implement corrective action was necessary. Since the plant was under con-
struction and not being operated, there was'no immediate threat to the health
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and safety of the public or interest of the public on the common defense or
security. In most cases, the safety function or integrity could not be
clearly shown to be impaired or lost. For these reasons, nonconformances in
design and construction tended to be categorized as deficiencies or deviations
with some infractions and few violations.

Inspections at construction sites during the 1970's were performed by
regional inspectors on a periodic basis of about six inspections a year at
each site. Inspections were planned and scheduled with the licensee in
accordance with construction schedules. It was not uncommon for an activity
to be inspected during one site visit and not to be inspected again for a year
or longer if at all. A relatively long period of time could elapse before a
history on noncompliances to the same basic requirement developed. The AEC
and NRC have tended to accept a fix to specific problems without requiring a
review for identifying the magnitude of the problem to other areas of activity
or action to prevent the problem from recurring.

The categorizing of noncompliances to lower action levels and the infre-
quency of inspections contributed to action point totals that were below the
level for issuance of civil penalties or orders. If the action point totals
did reach the levels for civil penalties or orders, AEC and NRC management
tended to hold enforcement conferences instead of issuing the civil penalty or
order.

The enforcement program did not encourage licensee conformance to commit-
ments. Failure to conform to commitments such as the PSAR and provisions of
applicable guides, codes and standards, when such lack of conformance did not
constitute an item of noncompliance, was considered a deviation, the lowest
level of enforcement action.

The AEC and NRC had difficulty in recognizing breakdowns in quality
assurance programs and were hesitant to take permitted enforcement action. A
breakdown was to be determined based upon the significance and number of items
of noncompliance resulting in construction of discrepant Seismic Category I
structures, systems, and/or components and several significant items of
noncompliance with several criteria of Appendix B of 10 CFR 50 were required.
A civil penalty or an order could be issued for a quality assurance program
breakdown but neither were mandatory. The periodic nature of inspections,
categorizing of noncompliances, and low level of attention afforded nonconfor-
mances with licensee commitments resulted in difficulty in recognizing quality
assurance program breakdowns. The attitude that since the plant was not
operating there was no immediate danger to the health and safety of the public
and it was the licensee's responsibility to correct problems before an operat-
ing license would be issued resulted in hesitancy of NRC management to take
permitted enforcement action. The fact that the Atomic Energy Act specified a
maximum civil penalty of $5,000 and limited the total civil penalties payable
in any 30 day period to $25,000 may have further influenced management reluc-
tance to issue a civil penalty. Further, investigation into civil penalties
and orders issued during the 1970's may be warranted.

Inadequate significance was attached to procedural matters. Procedural
matters were not generally considered to be of prime significance. Failure of
a system or failure to implement a program due to failure to develop, review
and approve procedures was considered a manifestation of a QA breakdown. The
failure to follow prescribed procedures is an indicator of potential problems.
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Although primary concern is the adequacy of the end item, adherence to good
procedures enhances the attainment of the desired adequacy.

3.8.2.3 General Statement of Policy and Procedure for Enforcement Actions

Following Three Mile Island, Public Law 96-295 was issued raising the
maximum civil penalty from $5,000 to $100,000 and eliminating the limiting
provision of total civil penalties payable in any 30 day period. The raising
of civil penalties that could be issued put more strength into the enforcement
program.

The 1980 and 1982 NRC General Statements of Policy and Procedure for
Enforcement Actions also put more strength into the enforcement program. The
policies more clearly defined severity categories, eliminated the action point
system, and recognized quality assurance as an important aspect of construction
activities by mentioning it in three of five severity categories. The intent
of the new policies was that noncompliance should be more expensive than
compliance. Severity levels of noncompliances could be increased for careless
disregard -or requirements, deception, or other indications of willfulness.

Notices of Violation are to require the licensee to provide a written
statement describing corrective action taken, results achieved, steps taken to
prevent recurrence and the date full compliance will be attained. During this
study, regional personnel indicated that the AEC and NRC should have been more
aggressive in requiring licensee determination of the extent of problems and
correction of the cause of the problems and in following up of licensee open
action items. The Notice of Violation, if properly used, and prompt follow up
on all open action items can be strong points of the enforcement program.

Licensees are encouraged to report safety-related problems and the NRC
may decrease civil penalties by As much as 50% for prompt identification and
reporting of problems and for prompt and extensive corrective action. During
the NRC Case Studies, licensees indicated there was little incentive to
identify problems. The licensee would identify a problem, take corrective
action to eliminate the problem, promptly report the problem to the NRC and
then receive a fine from the NRC and publicity in the public media inferring
poor quality of construction. Licensees also indicated there vas lack of
uniformity in application of civil penalties and orders.

Past enforcement programs of the AEC and NRC were not as effective as
they could have been as a-result of inconsistency-in requiring licensees to
determine the extent of problems and to correct the causes of the problems,
inability to recognize that the problems detected were but symptoms of larger
problems, and inability to raise problems to the threshold of action. New
enforcement programs tend to correct these deficiencies. However,.the new
programs do not appear to encourage licensee conformance to commitments or
attach greater significance to procedural matters. The NRC should consider
making commitments a condition of a permit and placing greater emphasis on
procedural matters.
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3.9 NRC Inability To Prevent Problems And Slowness To Identify And Act On Problems

An analysis of the root causes of the inability of the NRC to prevent
problems and slowness to identify and act on problems at Diablo Canyon, Marble
Hill, Midland, South Texas and Zimmer nuclear plants follows.

3.9.1 Diablo Canyon

The major problem was identified as ineffective design control.

The licensee received its Construction permit in 1968. The NRC issued an
Operating License in 1981 and then revoked the license two months later
following identification by the licensee of-an error in seismic response
spectra for some piping and equipment restraints. NRC investigation
determined that the cause of the problem was informality in the procedures
used for design document control and lack of independent review of data by the
licensee prior to submittal to its seismic consultant. Prior to reinstatement
of its operating license, the licensee is required to complete an extensive
design verification program.

Appendix B of 10 CFR 50 was issued in 1970, some 2 years after the con-
struction permit date and as a result there were no quality assurance program
requirements at the time much of the design work was performed.

The inspection program concentrated on construction activities and did
not focus attention in the area of design. Since PG&E was their own AE, the
Licensee Contractor and Vendor Inspection Program started in 1975 did not
apply to them.

Although the licensee had no commitment to implement an Appendix B type
of quality assurance program on Unit 1, he agreed to implement such a program,
as applicable.

Since the work had progressed beyond design and emphasis was on inspec-
tion of construction activities, design control activities were not reviewed
when Appendix B became applicable.

The root cause of NRC inability to prevent the problem and slowness to
identify and act on the problem is:

Insufficient attention in the design area.
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3.9.2 Marble Hill

The major problems were identified as concrete consolidation, improper
repair of the imperfections, inadequate or nonexistent records traceable to
the repairs, inadequate training and supervision of personnel responsible for
the repairs, welding, and insufficient awareness of the problems and control
by the licensee. The NRC Case Study identified licensee inexperience to be a
root cause of the problems. The licensee had not built a nuclear power plant.

The licensee received its Construction Permit in 1978. In 1979, the NRC
shut down all safety-related construction activities.

The NRC had detected nonconformances in concrete work from the outset of
the project. About one year after CP issuance, the NRC requested the licensee
to upgrade its quality assurance program. The licensee agreed to upgrade the
program and determine if previously poured concrete was adequate.

About a month later, a former employee of the Civil Construction
contractor alleged that surface defects in concrete had been improperly
patched.

Concurrently, the National Board of Boiler and Pressure Vessel Inspectors
confiTmed problems with piping installation identified by a mechanical subcon-
tractor.

These events led to an NRC team inspection which confirmed concrete
consolidation problems and improper repair of the imperfections and resulted
in the shut down of safety-related construction activities. Work was not
permitted to resume until the licensee upgraded its QA program and that of its
contractors and the adequacy of completed construction work was verified.

The root causes of NRC inability to prevent problems and slowness to
identify and act on the problems are:

Inadequate review of the licensee and contractor experience and
ability to manage construction of a nuclear power plant.

Irregular non-constant presence.

Inability to recognize the significance and magnitude of the prob-
lems.
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3.9.3 Midland

The major problem was identified as settlement of the diesel generating
building in 1978 as a result of inadequate and poorly compacted soil.
Licensee investigation revealed that other safety-related systems and
structures were affected. NRC investigation determined specifications had not
been followed for soil fill activities and there was insufficient control and
supervision of the activities by the utility and its contractors.

The licensee received its construction permit in 1972. The NRC issued a
Show Cause Order regarding the soils problem in 1978-. Rework is in progress
and the application for an operating License is in litigation before a hearing
board.

NRC personnel were aware of problems at Midland. Between 1973 and 1978,
problems were reported with cadwelds, omitted rebar, tendon installation and
bulgeing of the containment liner. Problems were identified on multiple
occasions separated by about one year. There were meetings at the Region to
determine if action should be taken and meetings were held with Midland
management. Regional requests to stop work at Midland were not supported by
NRC headquarters until 1978. In response to the Show Cause Order, Midland
requested a hearing. The hearing process is still going on and Midland has
been permitted to continue soils work.

Since 1978, additional problems have been identified in HVAC welding,
reactor vessel anchor bolts, pipe supports and hangers, electrical cable
separation and in the diesel generator building inspection performed by the
licensee. Mechanical equipment, piping and electrical systems were poorly
installed and supervisors had ordered QC inspectors to suspend inspections if
they found too many deficiencies.. A civil penalty of $38,000 was issued in
1979 for the HVAC problem and a $120,000 civil penalty was issued in 1982 for
breakdown of the Quality Assurance Program. Reinspection and finishing of the
plant is to be performed in accordance with an NRC approved plan under the
oversight of an independent contractor.

The root causes of NRC inability to prevent problems and slowness to
identify and act on the problems are:

Irregular non-constant presence until 1980.

Reluctance to take enforcement action.

Mindset that it is the licensee's responsibility to properly con-
struct the plant and it would not be licensed until ready for
operation as determined-by pre-operational and startuptests.
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3.9.4 South Texas

The major problems were identified as concrete placement, welding activ-
ities, procedural violations, records falsification and personnel
qualification. Additional problems were identified as harassment and
intimidation of inspectors and insufficient design work to support
construction. The NRC Case Study identified licensee and AE/Constructor
inexperience to be a root cause of the problems. Neither the licensee nor the
AE/Constructor had built a nuclear power plant.

The licensee received its Construction permit .in 1975. The NRC issued
the licensee a $100,000 fine and show cause order in 1980. Work was allowed
to restart only after upgrading of QA for that area and verification by the
NRC.

In 1977, the NRC received reports of intimidation of QC inspectors at the
construction site. Between July of 1977 and November of 1979, the NRC
performed 10 investigations of allegations. In 1978, the NRC held a meeting
with licensee management to discuss morale problems. An FBI probe into
allegations of forged documentation in 1979 reported widespread problems. A
NRC special investigation was performed which determined shortcomings in
management and implepentation of the QA/QC Program.

A summary report (Gower 1981), prepared after reviewing headquarters
files of inspections performed from 1974 through 1979, stated there was good
inspections procedtUt coyerage of the major problem areas but the degree to
which the procedures would have turned up similar problems is strongly
influenced by the experience, practical knowledge ad technical depth of the
inspectors. In an analysis of 72 allegation relating to problems at the site,
the report indicated 34 were substantiated, 28 were refuted and 10 were
neither substantiated nor refuted. NRC inspections had detected problems
concerning procedures, records, personnel qualifications, audits, and concrete
and welding activities.

The root causes of NRC inability to prevent problems and slowness to
identify and act on the problems are:

Inadequate review of the licensee and contractor ability to manage

construction of a nuclear power plant.

Irregular non-constant presence.

Inability of the NRC to recognize the significance and magnitude of
the problems.

Mindset that it was the licensee's responsibility to properly
construct the plant and it would not be licensed until ready for
operation as determined by pre-operational and startup tests.
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3.9.5 Zimmer.

The major problems were identified as Q.C. documentation, procedure
violations, inadequate nonconformance reporting system, deficiencies in
drawings, specifications, instructions and procedures, material control and
licensee audits and corrective action.

The licensee received its Construction Permit in late 1972. In November
of 1981, the NRC issued a $200,000 fine for Quality Assurance breakdowns
following investigation of allegations of shoddy construction practices. In
November of 1982, the NRC suspended all safety-related work in response to
concerns about the quality of construction and management controls. The
licensee has been required to complete a Quality Confirmation Program of the
as-built condition and to correct any problems before additional consideration
for an Operating License.

A summary report (Gower 1981), prepared as a result of reviewing head-
quarters inspection files and the draft report on investigation of Zimmer,
revealed inspection coverage appeared to be extensive and comprehensive,
inspections up through 1976 appeared to have been in line with the inspection
program, and that during 1977, 1978 and 1979, inspection-hours per year (600
to 1200) exceeded planned hours (400-500) and 12 to 16 different inspectors
contributed to the inspection effort during one year. Three to six different
inspectors were thought to be sufficient for adequate coverage. There were
signs of problems with the licensee/constructor audit programs in 1973, 1975,
1977 and 1979. Up to 1981, there were 13 investigations performed addressing
allegations in depth and dealing primarily with QA/QC problems. There were
numerous instances of enforcement citations in QC documentation, procedure
violations, materials control, and deficiencies in instructions, procedures
and specifications. The notices of violation were limited to the item 6f
noncompliance with little, if any, inference that the concern may be indica-
tive of a larger more pervasive problem that should be looked into and correc-
tive action taken.

Another study (Torrey Pines 1983), reported inadequate management con-
trols of the project citing GC&E and H.V. Kaiser inexperience in building
nuclear plants as a cause of problems at Zimmer. The study reported inade-
quate staffing, procedures, and control systems and an ineffective audit
program. Problems remained uncorrected partly through a lack of attention and
follow through on corrective action by the NRC. CG&E was allowed to continue
construction while being lulled into a false sense of satisfactory performance
until the late 1970's.

An NRC report (NET 1983, NUREG-1969) indicated inspections and investiga-
tions revealed inadequacies in administration of the Quality Assurance Program
and that the quality of plant systems, structures and components was indeter-
minate.

During this study, Region III personnel indicated lots of the problems
were noted but they didn't reach a threshold of action. Reviews of the Action
Item Tracking List revealed every criteria of Appendix B of 10 CFR 50 was
cited in the first and last years of construction. They indicated that the
NRC failed to follow-up on open action items (approximately 12,000) and failed
to require reviews for determining the extent of problems and determination
and correction action regarding the cause of the problem. They also indicated
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that until 1974, teams of four or five cross-discipline inspectors performed
quarterly inspections. In 1974 and 1975, six experienced inspectors with
accumulated experience of about 120 years left the Region for other assign-
ments and were replaced by less experienced, more specialized inspectors.

The root causes of the NRC inability to prevent problems and slowness to
identify and act on problems were:

Inadequate review of the licensee and its contractor's ability to
manage construction of a nuclear power plant.

Failure of the NRC to require licensee reviews of problems to
determine their extent and to take corrective action regarding the
cause of the problem.

Inability to recognize the significance and magnitude of the
problems.

* Loss of inspection experience in the Region.

Problems didn't reach the threshold for enforcement action.

Mindset that it was the licensee's responsibility to properly
construct the plant and it would not be licensed until ready for
operation as determined by pre-operational and startup tests.
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4.0 STUDY GROUP

4.1 GROUP MEMBERS

John L. Heidenreich - N. C. Kist & Associates

Robert W. Hubbard - N. C. Kist & Associates

Richard M. Kleckner - N. C. Kist & Associates

Willard D. Altman - Nuclear Regulatory Commission

E. William Brach - Nuclear Regulatory Commission
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5.0 LIST OF ACRONYMS

AE Architect Engineer

AEC Atomic Energy Commission

ANSI American National Standards Institute

ASME American Society of Mechanical Engineers

CAT Construction Assessment Team

EDO Executive Director of Operations

ERDA Energy Research and Development Administration

HVAC Heating, Ventilating, and Air Conditioning

I&E Office of Inspection and Enforcement

IEEE Institute of Electrical and Electronic Engineers

IDI Integrated Design Inspection

IDVP Independent Design Verification Program

INPO Institute of Nuclear Power Operations

LCVIP Licensee Contractor and Vendor Inspection Program

NMSS Office of Nuclear Material Safety and Safeguards

NRC -Nuclear Regulatory Commission

NRR Office of Nuclear Reactor Regulation

NSSS Nuclear Steam System Supplier

PAT Performance Appraisal Team

PSAR Preliminary Safety Analysis Report

RES Office of Nuclear Regulatory Research

SALP Systematic Assessment of Licensee Performance

SAR Safety Analysis Report
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