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This report presents the results of the IAEA Operational Safety Review Team (OSART) review
of North Anna nuclear power plant, USA. It includes recommendations for improvements
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recommendation, suggestion, and good practice is identified by a unique number to facilitate
communication and tracking.
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FOREWORD

by the
Director General
The IAEA Operational Safety Review Team (OSART) programme assists Member States to
enhance safe operation of nuclear power plants. Although good design, manufacture and
construction are prerequisites, safety also depends on the ability of operating personnel and their
conscientiousness in discharging their responsibilities. Through the OSART programme, the
IAEA facilitates the exchange of knowledge and experience between team members who are
drawn from different Member States, and plant personnel. It is intended that such advice and
assistance should be used to enhance nuclear safety in all countries that operate nuclear power
plants.
An OSART mission, carried out only at the request of the relevant Member State, is directed
towards a review of items essential to operational safety. The mission can be tailored to the
particular needs of a plant. A full scope review would cover eight operational areas:
management, organization and administration; training and qualification; operations;
maintenance; technical support; radiation protection; chemistry; and emergency planning and
preparedness. Depending on individual needs, the OSART review can be directed to a few areas
of special interest or cover the full range of review topics.
Essential features of the work of the OSART team members and their plant counterparts are the
comparison of a plant's operational practices with best international practices and the joint
search for ways in which operational safety can be enhanced. The IAEA Safety Series
documents, including the Nuclear Safety Standards (NUSS) programme and the Basic Safety
Standards for Radiation Protection, and the expertise of the OSART team members form the
bases for the evaluation. The OSART methods involve not only the examination of documents
and the interviewing of staff but also reviewing the quality of performance. It is recognized that
different approaches are available to an operating organization for achieving its safety
objectives. Proposals for further enhancement of operational safety may reflect good practices
observed at other nuclear power plants.
An important aspect of the OSART review is the identification of areas that should be improved
and the formulation of corresponding proposals. In developing its view, the OSART team
discusses its findings with the operating organization and considers additional comments made
by plant counterparts. Implementation of any recommendations or suggestions, after
consideration by the operating organization and adaptation to particular conditions, is entirely
discretionary.
An OSART mission is not a regulatory inspection to determine compliance with national safety
requirements nor is it a substitute for an exhaustive assessment of a plant's overall safety status,
a requirement normally placed on the respective power plant or utility by the regulatory body.
Each review starts with the expectation that the plant meets the safety requirements of the
country concerned. An OSART mission attempts neither to evaluate the overall safety of the
plant nor to rank its safety performance against that of other plants reviewed. The review
represents a 'snapshot in time'; at any time after the completion of the mission care must be
exercised when considering the conclusions drawn since programmes at nuclear power plants
are constantly evolving and being enhanced. To infer judgements that were not intended would
be a misinterpretation of this report.

The report that follows presents the conclusions of the OSART review, including good practices
and proposals for enhanced operational safety, for consideration by the Member State and its
competent authorities.
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INTRODUCTION AND MAIN CONCLUSIONS

INTRODUCTION
At the request of the government of the United States of America, an IAEA Operational Safety
Review Team (OSART) of international experts visited North Anna Nuclear Power Plant from
22 January to 10 February 2000. The plant is located on the southern shore of Lake Anna in
Louisa county, Virginia, USA. The site comprises of two PWR reactors, Unit 1 was first
connected to the grid in 1978 and Unit 2 in 1980.
The purpose of the mission was to review operating practices in the areas of Management
Organization and Administration; Training and Qualification; Operations; Maintenance;
Technical Support; Radiation Protection; Chemistry; and Emergency Planning and
Preparedness. In addition, an exchange of technical experience and knowledge took place
between the experts and their plant counterparts on how the common goal of excellence in
operational safety could be further pursued.
The North Anna OSART mission was the fourth in USA, the last being performed at Grand
Gulf in 1992. It is also and the 106th mission in the programme, which began in 1982. The team
was composed of experts from France, UK, Slovak Rep, Germany, Sweden, Belgium, Japan,
Slovenia, together with three LAEA staff members and observers from Russia, Mexico and
Switzerland. The collective nuclear power experience of the team was approximately 285 years.
Before visiting the plant, the team studied information provided to the IAEA by the North Anna
plant to familiarize themselves with the plant's main features and operating performance, staff
organization and responsibilities and important programmes and procedures. During the
mission, the team reviewed many of the plant's programmes and procedures in depth, examined
indicators of the plant's performance, observed work in progress, and held in-depth discussions
with plant personnel.
Throughout the review, the exchange of information between the OSART experts and plant
personnel was very open, professional and productive. Emphasis was placed on assessing the
effectiveness of operational safety rather than simply the content of programmes. The
conclusions of the OSART team were based on the plant's performance compared with good
international practices.
MAIN CONCLUSIONS
The OSART team concluded that the managers of North Anna NPP are committed to
improving the operational safety and reliability of their plant. The team found good areas of
performance, including the following:
The team was impressed by the strong management team at the plant, which continuously
demonstrated a clear commitment to safety. The ownership and motivation of the plant staff
was also noticeable. Over the last years the plant has achieved and is presently sustaining, a
very successful and safe performance and staff are obviously proud of this achievement.
Management has also recognized the need to nurture a continuous improvement culture with
extensive and innovative self-assessment processes, performance indicators and a focus on
special human performance initiatives. This is also reflected in the emphasis placed on top-of7

the-line training and facilities. The highest level of safety is considered as a necessary
condition to pursue in the operation of the plant. This is manifested in their management
processes and is well established throughout the organization.
The plant has developed a very impressive and integrated use of computerized data- bases
with very user friendly access systems. This strategy, to make maximum plant information
generally available and to include timely operating experience, is a significant enabler for
effective work by all staff. A tremendous array of plant information is available and well used
by most employees. The ability of staff to readily obtain current data focused on their own
area of responsibility is impressive.
A number of proposals for improvements in operational safety were offered by the team. The
most significant proposals include the following:
Although the plant has developed a comprehensive set of administrative procedures, the
system has become very voluminous and complex and often not well understood by
employees. The procedures themselves tend to be overburdened with peripheral information
and sometimes contain errors and duplications making it difficult for personnel to be aware of
and to understand their content.
The team recognized that the plant performance is good in many areas but there appear to be
some lapses in attention to detail that warrant additional attention. These lapses manifest in
small pockets of poor; housekeeping, material condition, some less than favorable
maintenance and industrial safety conditions and practices coupled with a lack of reporting of
these conditions.
As stated earlier, there is a pride amongst staff in having achieved good performance and it was
noted that in many areas that pride is justified. However, there are also areas where the plant
can improve in order to achieve good performance on an international scale. In these areas it is
important that the plant recognizes this opportunity and exposes some key functions to good
international practices and performance to raise standards and stimulate further improvement.
The plant is facing aging and obsolescence factors and as one of the lower cost energy
producers is marginally resourced to handle any increase in work burden hence all the more
reason to find innovative ways to further improve safe performance.
North Anna management expressed a determination to address the areas identified for
improvement and indicted a willingness to accept a follow-up visit in about eighteen months.
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1.1.

MANAGEMENT, ORGANIZATION AND ADMINISTRATION

CORPORATE ORGANIZATION AND MANAGEMENT

The North Anna Power station is owned by Virginia Power, part of Dominion Resources
Incorporated (DRI). Two stations, North Anna and Surry constitute the nuclear business unit
of Virginia Power. The North Anna plant has been in operation for about 20 years, a project
group has already been established to prepare for license renewal and life extension of the
plant from the current 40-year license to a 60-year license.
Roles and responsibilities are clearly defined between both corporate and plant personnel and
moreover, the matrix organization, including corporate representatives on-site, has
established a good working relationship between plant and corporate personnel. The common
areas of; human and financial resources, communication and union relations, are mainly held
at the corporate level with a weekly review meeting attended by the Station Vice President.
This process allows the plant management team to maintain its focus on the core nuclear
business without under corporate distractions.
The plant matrix organizations of Engineering, Training and Oversight etc. which represent
the Corporate Office functions have a good working relationship with Station Management
and both have the same overall purpose of providing the safe and competitive production of
electricity.
The importance of safety associated with quality, professionalism and fitness for duty is
widely and effectively communicated across the plant using meetings and posters to
continuously remind the employees of the company's commitment to safety and
professionalism. In addition the Corporate Nuclear Business Plan represents a "contract"
between the plant personnel and the Owner Company. It is built around 25 safety
performance measurable drivers including corresponding goals. Performance to these areas is
checked every month at a corporate review board meeting in order to monitor or initiate
corrective actions.
The station resource level is established based on a three year plan. New investments are
prioritized to respond to safety requirements, production availability and commercial needs.
Within schedule constraints, resources can be utilized from corporate level or from the other
nuclear power plant (Surry Nuclear Station). This is typically done in support of plant outages
but could be used for other significant projects as needed.
Plant management is strong, effective and well respected by employees. The management
processes used in the plant are generally robust, innovative and comprehensive.
The highest level of Safety is considered a necessary condition in the operation of the plant;
the vision of a World class operator implies permanent self-assessment and training to stay
with the leaders. In this regard, North Anna has achieved a very successful performance. In
the teams opinion, however, there is presently little resource margin to absorb increased
demands and although the highly motivated staff continue to look for ways to improve, the
potential for complacency and demotivation from the prospect of long term challenges with
aging facilities and equipment and tightening budget poses a risk to maintaining that
performance. The team has made a suggestion in this area.
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1.2.

PLANT ORGANIZATION AND MANAGEMENT

The organization of the plant includes departments for Operation, Maintenance, Radiological
Protection and Safety and Licensing. Other functions like Training, Engineering, Human
Resources, Oversight etc. are staffed on-site but are matrixed to the station from the corporate
level. The rhythm of the plant life is supported by various short and efficient meetings held on
a daily basis to bring step by step the information from the operating crews up to the
corporate management level.
On a weekly basis, a management review board (MRB) and the Station Nuclear Safety
Operating Committee (SNSOC) examine medium and long term projects as well as issues
relating to nuclear safety.
The goals and objectives of the plant are translated into performance drivers and gathered into
a station window annunciator panel where each performance driver is detailed and displayed
in department panels. The station annunciator window program is self-sufficient and contains
a level of detail adequate to measure the overall performance of the individual departments
and the station overall. Moreover it includes a reported and pragmatic process of periodical
review every three months leading to a real measure of progress. The process is well
documented and the information is widely distributed throughout the station.
A program of self-assessment is used as a tool by the management team in relation to the
follow up of performance drivers and corrective actions. This process is extremely
comprehensive and constitutes a real strength for the management of this station. The team
regarded this as a good practice.
Corrective actions are tracked at the department, station and corporate level according to their
importance to safety. They are discussed at plant issue meetings, safety committee meetings
(SNSOC), and the corporate safety committee. In addition, they are highlighted by oversight
audits and during plant oversight meetings.
The SNSOC members exhibit a professional manner and stay focused on real nuclear safety
issues. The committee is consistent and efficient with the participation of people directly
concerned by the agenda.
The plant has developed several programs in the area of human performance that have
substantially contributed to individual and group improved performance. Each department has
a human performance specialist who has developed and applied training on human factors for
the whole department and has developed specific human performance impact programs.
1.3.

QUALITY ASSURANCE PROGRAMME

The company Quality Assurance Program for the operational phase is described in the
Operational Quality Assurance Program Topical Report (OQAPTR). This report is written in
the format of the Safety Analyses Report Chapter 17, part 2, "Quality Assurance During the
Operational Phase" and provides comparison with the 18 criteria of 10 CFR 50, Appendix B.
The QA program is conveyed to the work force using the VPAP's (Virginia Power
Administrative Procedures). These procedures follow the outline of the i8 criterion of 10
CFR-50 Appendix B. Where administrative guidance is needed beyond the criterion of 10
CFR-50 Appendix B, administrative procedures are sequenced at the end of the
administrative tables.
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Plant employees have a clear understanding of their responsibility for the quality of the
activities assigned them. Although all employees may not understand that procedures are part
of the policy on quality most employees understand that any action, or work assigned to them
is expected to be completed right the first time. The QA documentation system (VPAP,
OPAP...) is widely used within the plant and at corporate and is quite comprehensive and
self-sufficient. However, although the QA program is intended to focus employees' attention
on regulatory requirements and management expectations, the connection of the
documentation system with regulations is not always clearly understood by plant employees.
They have difficulties finding their way among the administrative procedures and to knowing
what procedures affect their job. The team has recommended improvement in this area, which
is further, explained in Section 1.6 of this report.
The corporate organization provides an agenda of audits whereby reports are generated and
analyzed at appropriate levels, however, the backlog of corrective actions corresponds to half
a year of findings.
Station Nuclear Oversight as part of the plant organizational structure is responsible for
independently planning and performing activities to verify the quality assurance programs for
different plant areas and are developed and implemented in compliance with; Technical
Specifications, applicable codes and standards, NRC guides and regulations, company
policies and commitments. Nuclear Oversight personnel from both the station and corporate
offices report through a line of management completely separate from operational and
production management and influences. Nuclear Oversight provides services for the station
by means of internal audits and takes actions to focus on the problem areas providing
recommendations regarding solution of problem areas. There is a weekly debrief of prevailing
reviews with the site VP which provides a healthy independent assessment of issue status.
The comprehensive self-assessment program, which also provides contribution to the Station
annunciator windows program, closes the loop of control.
The root cause evaluation process (RCE) is clearly described and the examples reviewed
demonstrate that this a working process and is used by the people.
The corrective action process (referred to as "Plant Issues") at the station is an electronic
system linked to the company's e-mail system. There were approximately 800 plant issues
generated for corrective actions during the fourth quarterly of 1999, 450 are still open and 150
are completed. It still remains difficult to provide a good overall view of the full work process
as this electronic process is still relatively new to the station having been implemented in
September 1999, but initial indications are that it will be a valuable contribution to future,,
programs.
1.4.

REGULATORY AND OTHER STATUTORY REQUIREMENTS

The Nuclear Regulatory Commission (NRC) is represented by a resident inspector. He has
access to all the technical information of the plant and has the opportunity to attend technical
meetings, where he can focus his attention to the safety issues presented. In addition the
inspections held by the resident inspector and those from the regional office provide an
efficient overview of the plant.
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Plant Issues are recorded in a 6 weeks report sent to the company and to the local authorities;
this report includes follow up of prior requirement issues. The backlog is limited to 4 to 5
items showing a good response from the plant to implement corrective actions.
The everyday relations with the resident inspector are considered as satisfactory by both
parties.
The daily communication between the regulator and the station staff allows both
organizations to anticipate future problem areas affecting safety.
Technical specifications and regulatory requirements are well known, they are often
referenced in daily and weekly meetings.
1.5.

INDUSTRIAL SAFETY PROGRAMME

The safety message is conveyed at every level of the company, every meeting begins with
industrial safety topic. Systematic pre-job briefings always begin with industrial safety
comments. In the case of particular events, the daily meetings, from the workshop floor to the
corporate level begin with the same safety information, the same information is also delivered
verbally by the security officers at each entrance to the controlled area.
All staff appeared to be wearing the required individual protection devices. A few exceptions
were observed but were typically corrected by direct intervention of the managers.
Despite all this, during the OSART mission team members noted some lapses in industrial
safety practices particularly in maintenance and in addition 3 maintenance related industrial
safety events occurred during the visit. The team has made a recommendation in this area.
1.6.

DOCUMENT AND RECORDS MANAGEMENT

Procedures are used extensively at the plant to help ensure good quality of work and control
of processes. They are very comprehensive but often contain a lot of information such as
definitions and responsibilities, which can hide the operational part of the process. The
administrative procedures, which constitute an extension of the Safety Analysis Report,
appear to be overly complex and often contain the same information in multiple procedures.
Moreover, the procedures contain some errors and discrepancies which can lead to confusion.
Some workers, when interviewed, were not fully cognizant of some specific requirements in
the administrative procedures and did not fully understand the links they have with safety..
The team has recommended improvements in this area.
The modification of documents is orchestrated by a station procedure group. This group is
supported by departmental people dedicated to the same purpose. They provide an efficient
and reactive system adapted to the kind of modification to be made.
The record of documents is at a high standard of quality and in accordance with the
procedures in use. The storage conditions for fire protection, control of humidity, and
implementation of back-up storage at the corporate level are satisfactory.
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2.
2.1.

TRAINING AND QUALIFICATIONS

ORGANIZATION AND FUNCTIONS

North Anna adopts a robust attitude to training, with very strong support from senior
management. This is seen at all levels on site right up to the site Vice President and continues
at the corporate VP level. Comprehensive procedures laid down and controlled by the use of
the Training Program Review Committee and Training Review Boards ensure that all initial
and continuing training programs remain current to the actual tasks being performed on site.
As a result of these, a strong partnership exists between the line organization and training.
They jointly agree on training program content and meet regularly to review progress. There
are numerous examples of close working relationships between site staff and training. The
team considered this to be a good practice.
The software database, "VISION", used by training staff at North Anna, consists primarily of
a listing of all tasks (primarily safety related,) carried out by North Anna staff. These tasks are
broken down into task elements and then cross-referenced to the appropriate training
objective used to provide training against that task element. The training objectives are then
linked to the material and then to assessment questions. By selecting tasks or task elements,
the user of the system can immediately prepare lesson plans (classroom or OJT) and
randomly generated assessments to support a training program. The team considered this to
be a good practice.
The Program Development Teams, Training Review Boards, and the Training Program
Review Committees provide an effective process for reviewing the effectiveness of training.
The assessment process is robust and rigorously maintained according to administrative
procedures. Comprehensive training programs are planned a year in advance, and are
vigorously adhered to and adequately support job responsibilities. Training records are well
maintained, complete and adequately stored in a fireproof vault. Attendance on scheduled
training is closely controlled and overall completion of approved training is above 99%.
The training center is well organized and staffed in support of North Anna's training
requirements without the need for contractors. Some support for training in supervisory skills
(leadership, coaching, command and control, etc.) comes from the Virginia Power corporate
office via their Performance Development Center.
The instructors observed possessed good plant and technical knowledge. They are as well,
qualified as their station equivalents and in several cases, better qualified. Their continuing'
training program is very good and is based on a three-part approach to enhance instructdr
knowledge and performance. The three parts consist of quarterly instructor skills training
improvement sessions, an annual instructor excellence workshop and a bimonthly on line
magazine, which the team considered to be a good practice.
The instructors that were observed during the OSART mission all demonstrated good
technical knowledge and good instructional skills. The robust training observation process
with its feedback to instructors ensures that these high standards are maintained and all
instructors' plant qualifications were seen to be current. There is strong pressure for all
instructors to keep their qualifications up to date as several of them are used on station to
support outages in responsible positions.
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2.2.

TRAINING FACILITIES, EQUIPMENT AND MATERIAL

The training facility at North Anna is well equipped. It has ten classrooms, which are all
equipped with computers, computer projection equipment, video players, white boards, etc.
The station has all its important documents and drawings stored on a networked computer
system. This is linked into all the classrooms such that any of this information can be swiftly
accessed and then projected onto large whiteboards for display to the students. The computer
projection system allows for power point style presentations which incorporate digital
photographs of actual station equipment which help to keep the training sessions relevant and
up to date. The center also contains study rooms for self study and a well-equipped reference
library, although the use of this library is becoming less important as all station procedures and
drawings, etc., are on the station computer system and this is available to all students.
All laboratories and workshops visited contained replica plant equipment, and training staff
together with station personnel make every effort to ensure that it is well used. In several
training areas, scenarios have been developed that deliberately include several different
disciplines training together.
The training center houses a full scope simulator, which accurately models North Anna Unit 1
control room. Together with a simulated auxiliary shutdown room, and a small self check
switching simulator, these adequately support normal, abnormal and emergency events
training. The simulator is routinely used for emergency drill training. Training staff at North
Anna put a lot of effort into maintaining the fidelity of the simulator and there is an efficient
process for controlling work and software modifications on the simulator.
The simulator software is also used to run a classroom simulator in the training center. This is
a soft desk type simulator with photograph style presentations of the desk controls and
indicators that can be operated with a computer mouse. This is used in a variety of training
scenarios and is particularly effective in briefing sessions and non-licensed operator training.
The simulator is fully equipped with a comprehensive sound recording system and three
cameras used to video training sessions. The simulator can also store up to one hour of
operations and play them back in the simulator hall and together these make a very effective
feedback system, which enables students and instructors to effectively debrief training
sessions. The feedback aids are very effective and students can normally self evaluate their
training sessions with the minimum of input from the instructor. All LORP examination
sessions end with a debrief, several of which are carried out by the Shift Supervisor
Operations who has received training in simulator debriefing. He is assisted by an Operations,
instructor.
Training materials at North Anna are well maintained and organized according to their
Administrative Documents manual. Any changes to training materials are fed into the system
by their Training Impact Reporting (TIR) System, which is managed by their Program Change
Coordinator (PCC). All changes (e.g., OEF, modifications, task changes, document changes,
etc.) are fed to the Program Change Coordinator, who raises a TIR and allocates
responsibility for the change to a specific instructor. The TIR is entered into a database and
tracked monthly to ensure it is completed. If the issue needs to be relayed urgently to staff,
then the PCC can issue a training information bulletin that can immediately be sent
electronically to all staff.
The only area where the control of training materials could be improved is in the area of
power point presentations. Approved power point presentations are stored on a specific drive
14
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on the networked computer system and this is available to all instructors in all training rooms.
However, they also have all the other networked drives available to them in the training
rooms and so they could inadvertently select a power point presentation from another drive
that was under development and hence unapproved for use. The station would be advised to
limit access to the networked computer system in the training rooms to approved drives only.
All new training packages are either self-taught computer based packages or power point
computer presentations and the quality of the visual aids in both is excellent. Digital
photographs are used extensively in the power point presentations. These have proven so
successful that the training staff, in conjunction with the maintenance department, has
produced a series of electronic maintenance briefs, which essentially tie together maintenance
procedures with digital photographs of the actual equipment the procedure relates to. These
briefs are available to everyone via the networked computer system. As maintenance staff
performs maintenance activities, they are photographing them so that training staff can
produce more of these briefs. However, some of the photographs in these briefs do not
demonstrate best maintenance practices and the team has made a suggestion in this area.
2.3.

CONTROL ROOM OPERATORS AND SHIFT SUPERVISORS

The initial training program for licensed control room staff is based on a systematic analysis
of control room tasks. The initial licensed operator training program covers all critical tasks
performed by the operators, both in the control room and on the plant, and the training
observed during the mission was viewed as world standard.
The continuing training program (LORP: Licensed Operator Requalification Program) is 420
hours long, spread over two years and provides refresher training on all plant systems and
emergency procedures. Use of the TIR process ensures that plant modifications are fed into
the LORP in a timely manner.
The shift team training, as observed, was carried out in a professional manner. However, in
one debrief that was observed, team issues and issues such as control room conduct, were not
discussed or reinforced. The debrief focused entirely on technical issues and the timeliness of
the operations that were taken. Debriefs carried out after simulator training should always be
used to reinforce management's expectations and a suggestion has been made in this area.
2.4.

FIELD OPERATORS

The field operators training program, is based on a full systematic approach to training with
tasks and training objectives maintained on the Vision database. Use of the Operations;
Training Review Board ensures that the operations department provides a good input into tlfe
development of the non-licensed operator's training program. There are seven steps in the
training program ranging from basic watch standing principles and administrative tasks to
working on control and protection systems. Each step is assessed and must be completed
before moving onto the next and each step contains specific duties and specific tasks. The
practical training uses job performance measures to train in all of these tasks.
The continuing training program, for the non-licensed operators, is based on the Vision
database as well as input from the operators themselves who are able to select subjects to go
into the training program for the following year. The NLO's receive 112 hours of continuing
training. As tasks are modified or new tasks added to the worklist, then training is informed
and if necessary, a training impact report will be issued. Training also uses a new/modified
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task assessment form, which effectively controls those people who have been trained on the
new task and then adds them to the task qualification list.
2.5.

MAINTENANCE PERSONNEL

There is a very close relationship between the Maintenance instructors and their site
counterparts. Instructors attend many site meetings and hence can then factor site
events/issues directly into training. All tasks and task elements are cross-referenced to the
relevant training objective in the Vision database. However, there is no observation skills
training program for the check technicians and a suggestion has been made in this area.
The laboratories are equipped to a high standard with equipment that accurately replicates
equipment used on site. The practical content of the training is based directly on actual tasks
that need to be performed on site. In many cases, the final part of the training is the
performance of a Job Performance Measure (JPM), which is a demonstration of an actual task
or procedure. These could be demonstrated to either a trainer or a qualified plant evaluator.
The process is such that whoever provided the training in a task would not be the evaluator
for that task.
The continuing training program is usually finalized in the last quarter of the year in
preparation for the next year. It includes elements selected by instructors, managers,
supervisors, and a needs assessment completed by the staff themselves. In 2000, the
continuing training programs are 76 hours for a Nuclear Instrument Technician, 48 hours for
a Mechanic and 48 hours for an Electrician.
2.6.

TECHNICAL SUPPORT PERSONNEL

The Technical Support programs are all very comprehensive, covering all work areas and
aspects such as quality, self-assessment, nuclear safety, safety culture, ALARA and human
performance enhancement. The instructors for technical support personnel are all specialists
in their disciplines. They maintain a close contact with their counterparts on station and spend
at least three days a quarter working on station with them, and often work on specific site
proj ects.
The subjects covered in continuing training are derived from training instructors, managers,
supervisors, and from the staff themselves via a needs assessment. In 2000, chemistry
technicians will spend 80 hours in continuing training, health physics technicians 76 hours,
health physics specialists 32 hours, and engineering support personnel 16 hours. The
programs are spread across the year and attendance strictly controlled. There are very good
practical facilities available for both health physics and chemistry and a good balance is
achieved between the use of these facilities, JPMs and classroom-based training.
2.7.

MANAGEMENT PERSONNEL

There is a strong initial training program for managers and supervisors consisting of two
phases, the first concerned with leadership lasts for 32 hours and must be completed within 6
months of appointment to a supervisory role. Phase II is eight days long and builds on the
previous material, covering such things as planning, organizing, leading, staffing, qualities of
an effective supervisor, management versus leadership, situational leadership, motivation,
communication, time management, etc. Line managers at all levels provide input into training
sessions. At several of the training sessions provided at the company headquarters, the
company vice presidents take part and lead some of the training events.
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The continuing training program at North Anna is very strong and made up of several
elements. There is a front line leadership course designed to enhance supervisory skills. Eight
hours per year are spent on safety issues. Line managers with duties in an emergency will
train as part of the emergency exercises. Training will be assigned to them as part of their
annual appraisal process and there is a suite of open enrollment courses that they are
encouraged to consider. Also, North Anna has embarked on a human performance
enhancement process, which involved INPO conducting two courses on site for the managers.
INPO then trained some North Anna staff as instructors and they are now being used to train
all site staff. A CBT package has also been developed in human performance enhancement.
2.8.

GENERAL EMPLOYEE TRAINING

There is a good initial training program given to all new North Anna workers which is
Computer Based Training (CBT) with packages covering the following areas: plant access
training, basic radiation worker training, respiratory protection training, fire watch training,
confined space entry training, sub-atmospheric containment access training, and initial fitness
for duty supervisor training. RCA access training, RCA dressout training and fire training are
completed as practical training sessions in well-equipped facilities. Contractors receive
exactly the same training as the plant personnel, adapted to where in the plant they are being
granted access.
The CBT packages adequately reinforce high quality standards, adherence to procedures and
rigorously reinforce the plant's safety culture. The initial group of ten CBT packages is well
supported by a range of other CBT packages, classroom and self-teach packages for other
specialist staff.
Initial Training is reinforced annually with a similar, but shorter, CBT package. This package
has a built-in examination, which must be successfully completed every year. If an individual
does not complete this within fifteen months of the previous test, then site access will be
denied to them
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3.

3.1.

OPERATIONS

ORGANIZATION AND FUNCTIONS

The operations department of North Anna Power Station is headed by the Operations
Superintendent who is responsible for the operation of the two units. The department is
staffed with well-qualified and experienced personnel.
The operations department is composed of three groups, Shift Operations, Operational
Support and the Maintenance Advisory group. The support and maintenance groups include
areas such as fuel handling, water treatment, labeling coordination, tagging and the "Fix-It
Now" team (minor repairs). Several meetings covering most of the plant activities allow
management to remain well informed of plant performance. The shift has a combination of
very experienced and newly licensed staff, the majority being long time experienced. In
discussions with the control room operators and supervisors, they demonstrated good
knowledge of and commitment to safety policies.
Administrative procedures at corporate, plant and department level define responsibilities and
interfaces among several groups of the plant. Nevertheless, the team identified several
inconsistencies among plant administrative procedures, as well as some errors. In addition,
plant staff were not always aware and knowledgeable of the requirements contained in these
administrative procedures, and in some instances requirements were not accomplished. In the
MOA section of this report, the team recommended improvements in this area. Policies and
management verbal communication are consistent and emphasize the importance of safety
first. Safety culture is referred to at several hierarchical levels of the plant.
Goals and objectives are well established at the plant level. At department level more specific
goals are established. These assist management with an effective oversight of plant
operations. They are clearly communicated to staff, orally and by posters around the
workplace. They are measurable, and presented in a user-friendly way, permitting easy
visualization of trends and reference to established goals. Colored windows, green for
significant strength, white for satisfactory, yellow for improvement needed, and red for
significant weaknesses facilitates staff self-assessment. Operators were found aware of these
goals and objectives, but in some cases they indicate it is a tool for managers, and they do not
have much chance to influence how the windows are organized and calculated. A
comprehensive program is in place to follow-up actions resulting from recommendations
from the different internal and external reviews.
An administrative procedure directs a general plant self-assessment program, which appeared'
to be of good quality. Processes seem to be well implemented. Included in the review teanms
are staff from the other nuclear power plant of the utility and representatives of other utilities
within the country. Basically, a minimum of a quarterly self-assessment is required to be
performed, with subjects determined by the site.
The plant's program to update licensed supervisors and operators returning to shift after a
long time off shift quite needs to be strengthened. Operators and supervisors are rotated
between units one and two quite frequently, relying on the periodic operators training
program and normal shift turnover to update them with the differences between the units. The
team recognizes that the training programs, including simulator and shift turnover are
comprehensive, and aspects of plant design and procedure modifications are included.
Nevertheless, the team suggested strengthening the plant program for licensed staff
preparation on returning from lengthy periods off shift or when changing units.
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3.2.

OPERATIONS FACILITIES AND OPERATOR AIDS

The control room is common for both units. The control room panels are well laid out and the
system and equipment status is adequately and effectively indicated. The plant has a policy
for minimum-lit annunciators.
The Control Room is equipped with various reliable communication systems inside and
outside the plant for normal and emergency situations.
The plant maintains the installation of some unused equipment. Generally it is well
maintained, but in one instance the team identified unused equipment exhibiting standards of
material condition and housekeeping below the station standards. There is some potential for
such condition to develop complacency amongst staff with an acceptance of lower standards
and the team made a suggestion in the technical support area of this report.
Control of operator aids is well described in an operations administrative procedure.
Although the plant has implemented a good system and control of posted information for
operator aids and equipment labeling, the team still found areas in need of improvement and
made a suggestion in this area.
Operations maintains key operating information readily available to the operators through the
use of a local area network computer system (LAN). The LAN contains not only standard
plant information such as procedures, but also current plant conditions and operational
experience. This was considered a good practice in the management, organization and
administration part of this report.
Although the procedures in the Auxiliary Shutdown Panels (ASP) were found updated, the
files were not stored and filed in a manner expected by plant standards. In addition, their
location could present a fire hazard to the installation. The team recommended improvements
in this area.
In general, plant cleanliness and housekeeping is of good quality. Nevertheless, areas for
improvement were identified, see suggestion in the Conduct of Operations part of this report,
and recommendation in Maintenance.
3.3.

OPERATING RULES AND PROCEDURES

The plant has good and well-organized Technical Specifications. When staff need an
interpretation, a Technical Specifications interpretation request is processed and documented.
The copies the team reviewed were well maintained. The plant strongly values the TechnicalF
Specification requirements and procedures adequately refer to the topics they are intended to
accomplish. Nevertheless, 12 Technical Specifications violations were identified for the two
units over the last two years. Five of them were due to missed surveillances. The plant Design
Review Program, an activity which has been ongoing for the last years and is coordinated by
the engineering department, has revealed that some safety equipment surveillances were
missing in the overall periodic test program. Such irregularities have been promptly corrected
and communicated to the regulatory body.
Entries and exits of Operational Limits and Conditions were found well documented at
Control Room and easily available in the computer. The Shift Technical Advisor, who also
issues a report about this subject, provides additional oversight.
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The engineering department co-ordinates the plant periodic tests required by the technical
specifications. For those that affect the operations department, a detailed independent review
is performed and control of the program and results is maintained.
Normal operating procedures are detailed, well written and well maintained. All technical
procedures are computerized, and hard copies are kept in Control Room. For normal
operations and shutdown conditions, risk assessment is used prior to a maneuver and isolation
of plant safety equipment. Procedures and software guide and facilitate these calculations and
decisions. The emergency operating procedures are symptom oriented procedures, clearly
written and easily accessible both in the main control room and Emergency Shutdown Panel.
During discussions, it was noted that the procedures are well understood by the control room
staff.
3.4.

OPERATING HISTORY

The plant history indicates that smooth, reliable and safe operation has been achieved.
The plant reporting criteria follows clear plant procedures, which are in accordance with
international practices. Even for minor events, Plant Issues (PI) reports are generated,
analyzed and tracked. This establishes a low threshold for plant reporting and analyzing,
allowing development of a rich source of internal experience feedback. PI reports were noted
to be well developed, containing information on corrective actions, staff responsible for
corrective actions and a tracking number for follow-up.
The team observed that training for operations staff, shift and pre-jobs briefings adequately
includes past experience.
3.5.

CONDUCT OF OPERATIONS

The plant has a strong procedure compliance policy. When observing conduct of operations,
the operators staff were noted to systematically follow written procedures.
Control room operators were found attentive and responsive to plant conditions. Interference
with their routine plant supervisory work is minimized and carefully supervised by the unit
supervisor. Work to be performed in the control room is carefully planned to avoid
simultaneous activities and possible distractions to the shift staff. System parameters are
recorded through handheld computerized logs in a similar manner to the data obtained by the
operators in the field. The team sometimes found the Control Room busy. The plant has no
written policy for drinking and eating in the "Operator At the Controls" area, and smoking is
permitted for on-duty panel operators. The team recommended the plant should minimize thp"
personnel traffic inside of the control room. In addition, the plant should establish clear
policies for drinking, eating and smoking in the control room "Operator At The Controls"
area.
Operations shift turnover is directed by specific and detailed procedures, which include
checklists and refer to information contained in computer programs and shift log books,
which have to be acknowledged by the incoming shift. When observing shift turnover, the
procedure was carefully followed and information was well transmitted and verified.
Effective pre-shift and pre-evolution briefings have improved plant turnover and worker
performance. The team found them effective, detailing tasks, responsibilities, identifying
risks and countermeasures. Authority of the unit and shift supervisor was clear. This was
recognized as a good practice.
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The plant and specifically the operations department have developed several programs in the
area of human performance that substantially contributed to individual and group improved
performance. The team recognized this as a good practice in management, organization and
administration section of this report.
The plant surveillance program appears to be comprehensive. Engineering maintains the
oversight of the program, but operations approves its implementation and is informed by the
other departments at the end of each surveillance.
The operations key control system does not guarantee adequate support to system reliability.
A plant administrative procedure requires key inventory three times per week, but this has not
being done, the team recommended improvements.
The field operator rounds were found generally of good quality, adequately supported by
procedures and a portable computer. However, during the plant tours the team noted that field
operators did not always recognize and report equipment deficiencies, housekeeping and
industrial safety deficiencies. The team suggested improvements in this area.
A plant administrative procedure contains guidance to appropriately manage reactor
reactivity. It highlights general principles to control changes in reactivity. In addition, at
corporate level the Reactivity Management Review Team meets quarterly to discuss issues
relating to reactivity at both of their nuclear sites and experience from other utilities.
Requirements for post-trip investigation and implementation of corrective actions prior to
restart are properly covered by plant technical procedures. However, the team identified that
some procedures overlap these requirements and an error referring to a non-existing
administrative procedure was also found. See the recommendation "plant administrative
procedures" in the Management, Organization and Administrative section of this report.
3.6.

WORK AUTHORIZATIONS

The plant work control process, from the identification and report of a deficiency, Nuclear
Work request, Work Order, Tag-out, Authorization, Post maintenance testing and Work
completion is regulated by plant administrative procedures. Work orders are computer
generated from work requests submitted by plant personnel through a series of co-ordination
meetings that appropriately discuss, e.g. safety, priority and risks. The plant has a somewhat
high backlog in work requests compared to good international standards. Some of these work
requests are from 1997.
The operators identify and maintain a list of "operator-work-arounds" where operations has to;
compensate for deficiencies in the plant. These operator-work-arounds are reviewed by
operations management.
The plant administrative procedures describe the requirements for independent and
simultaneous verification. In addition, all work clearance tagouts are independently verified
when placed and removed. The team observed that this was well implemented.
The process for plant temporary modifications is well described in administrative procedures.
The implementation appears adequate, but the team identified several examples of cables and
hoses that were not authorized or not well installed. The plant does not recognize all these
installations as temporary modifications, and the team made a recommendation for
improvement in the technical support section of this report.
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3.7.

FIRE PROTECTION PROGRAMME

The plant relies on the external support of neighborhood fire brigades and drills have
demonstrated this arrangement to be adequate and reliable. Operations and security staff on
shift comprise the internal brigade. They receive adequate training and perform necessary
drills.
The plant fire protection systems are adequate and well maintained. Motor and Diesel driven
pumps feed a common firewater ring header. Monthly periodic inspections on fire
extinguishers and hoses are carried out in accordance with plant procedures. Some records
were reviewed, and found to be of good quality. During field tours, the fire protection
equipment was found to be in good conditions. The hoses are very well protected by plastic
covers or in special cabinets. Fire doors were found closed and during plant tours field
operators were noted to verify their status and operability. The plant does not always reduce
the presence of combustible material and fire hazards. For example although, fire load
permits were issued for the service water line replacement working areas improvement were
still needed. The team recommended improvements in this area.
3.8.

ACCIDENT MANAGEMENT

Accident management at the plant from operations perspective, is clearly organized and well
described in adequate procedures and contains all the essential components required to
provide a good response. Minimum shift group composition is adequate for necessary actions
during the emergencies including fire. Simulator training and drills confirm this. The on-call
technical personnel and managers support the on-duty Shift Supervisor. The emergency plan
implementing procedures include a detailed description of the notification requirements and
are adequately supported by necessary communication process. In addition technical
information such as that from the Post Accident Monitoring System, support operators'
decisions during emergencies. Results of Probabilistic Safety Assessment have been used to
set up training scenarios and development of Severe Accident Management Guidelines
(SAMG). Licensed operators and Technical Support Center staff receive initial training and
retraining each three years on the use of SAMG procedures.
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4.

4.1.

MAINTENANCE

ORGANIZATION AND FUNCTIONS

The maintenance department is organized in four sections, Mechanical, Electrical,
Instrumentation & Control and Maintenance Support. The organization is defined in the
Department Administrative Procedure Number MDAP-0001 and the responsibilities are
clearly defined in procedures.
The maintenance department is responsible for performing all corrective and preventive
maintenance on all plant equipment. Since 1994 the plant has a clear strategy to do more
maintenance work with their own staff rather than contractors. Instrumentation & Control
(I&C) staff perform corrective and preventive maintenance, including the plant process
computer (P-250), security system and the equipment qualified calibration program (North
Anna Quality Control). Maintenance Support provides assistance to various maintenance
areas such as predictive analysis, preventive maintenance, check valve testing, material and
service requisition. It also provides trends for the various activities within the department.
Interfaces with other plant areas are not directly described in a single procedure but are spread
across several maintenance administrative procedures. Good communication between
departments was observed, as well as between the maintenance management and staff.
The plant maintenance personnel appeared well trained with appropriate working knowledge.
They were generally well prepared for their work and used mock ups for less frequent
activities. Procedures were in use at the observed work sites.
Quality Maintenance Teams (QMT) within the maintenance department have the
responsibility for performing Quality Assurance checks during work performance. These
teams are properly trained for their duties and coordinated by the QMT Coordinator. This
strengthens the ownership for Quality Assurance in the maintenance department. A process
has been developed by the maintenance department as a method of identifying concerns,
ensuring appropriate levels of review and providing timely resolution. The process includes
the Check Tech Program, Maintenance Review Board (MRB), and the Maintenance Work
Around Program. Since its inception in January 1997, the Maintenance Self Improvement
Process has been instrumental in identifying and tracking to resolution approximately 270
items. This was recognized as a good practice by the team.
4.2.

MAINTENANCE FACILITIES AND EQUIPMENT

Each of the maintenance sections has a well-equipped workshop available for nor4-'
contaminated components. Each staff member has his or her own basic set of tools. Tools
taken out from the main tool room are registered in a computer system. The Auxiliary
Building Tool Room however is a free issues tool store and was found in an untidy state and
to contain several damaged tools. International experience would indicate that the
maintenance of good conditions and practices within such a free issue tool store is extremely
difficult unless the appropriate culture exists within the work force and that of contractors.
The team judged that this is not the case at North Anna and that consideration should be
given to providing custodial resources to the facility.
The department has a training center adjacent to the large mechanical workshop. Mock-ups
have been constructed for some of the most complex maintenance tasks; e.g., charging pump
mechanical seal, valve actuator test rig, and a small process loop training rig. The training
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center has been developed taking into consideration equipment on which problems have
occurred in the past.
Damaged tools are tagged and placed in a segregated box. Before tools are delivered for use,
tool control personnel test them. The control of measuring and test equipment is carried out in
a special workshop. In the Electrical and I&C maintenance workshop, all equipment was well
labeled, indicating relevant test dates, etc. There is a good system in place to record and track
all details concerning measuring instruments.
A plant procedure requires that lifting equipment (e.g., cranes, hooks, eyebolts) are tested
annually. Although the test program is implemented, no labels are applied to the equipment to
facilitate immediate identification for safe use. The plant should consider improving this area.
The team observed that slings are labeled with the dates of the next inspection and test. The
use of slings, however, did not always follow best international practice, this is further
discussed in the recommendation in topic 4.5 of this report, regarding maintenance practices.
The storage of washing chemicals in the workshops was acceptable. A color-coding system is
used to identify and distinguish between chemicals to assists staff in correctly applying
authorized chemicals to tasks. However, when requested to identify the hazard associated
with these chemicals via the computerized MSDS system, the maintenance personnel had
considerable difficulty attaining the data from the computer system.
4.3.

MAINTENANCE PROGRAMS

The Plant Preventive Maintenance (PM) program has been developed from supplier
recommendations and further enhanced by experience gained on site. The maintenance team
has steadily improved the PM program and currently there are about 12000 PMs performed
on a periodic basis. During the year 1999, 6000 PM tasks were revised. Whenever it becomes
necessary to change a PM task, an authorization has to be obtained from the engineering
department through a special PM task evaluation form. The PM program was last updated in
September 1999. The maintenance department has a well-implemented process for reviewing
and revising the time windows for carrying out preventive maintenance activities.
The plant predictive maintenance program is in accordance with good international practices,
and includes techniques such as oil sampling analysis; vibration monitoring analysis;
thermography scanning; and bearing temperature trending. These techniques are controlled in
accordance with the administrative procedure MDAP-0009. There is a monthly maintenance
predictive analysis report. Predictive maintenance techniques are effectively used for
maintenance program improvements.
ASME-boiler and pressure vessel code requirements are reflected in company procedures.
Non destructive testing results are traceable and fully documented. The testing results are
discussed between vendors and site management. All the results are stored on computer and
can be easily accessed by all departments.
The corrective maintenance program is well conducted, and although the number of backlog
work orders is higher than good international practices it is lower than the plant goal. The
department has control of these numbers, including reasons for the backlog. Some of the
deficiencies in equipment were noted as having been that way since 1997 however the team
could not find examples of standing deficiencies that could significantly challenge plant
safety.
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4.4.

PROCEDURES, RECORDS AND HISTORIES

The majority of maintenance tasks are covered by written procedures, which were found to be
of good quality. Review of some of these procedures revealed that they are detailed and
contain requirements for safety. Strict procedural compliance is expected with results well
documented. The team observed that this requirement was well accomplished by maintenance
staff.
Maintenance history goes back twenty years. The records contain a comprehensive plant
history of repairs and activities relating to specific equipment. It also includes Deviation
Reports and an engineering response to the deviation report. Results are used for improving
the maintenance process. This documentation is well controlled and accessible by computer.
4.5.

CONDUCT OF MAINTENANCE WORK

In general, maintenance practices were found to be good, but there were indications of lack of
attention to details in the conduct of maintenance. This includes aspects of maintenance
practices (e.g., use of slings) house keeping (e.g., shop work area tidiness) and storage and
maintenance of tools and equipment (e.g., free issues tool storage). The team recommended
improvements in this area.
There were three industrial safety events, which were maintenance related, that occurred in
the plant during the OSART visit. The team also observed several other maintenance
practices that were not up to international levels industrial safety. The team has made a
recommendation in the area of management Organization and Administration (Section 1.5)
for improvement in this area.
Maintenance staff take the ALARA concept seriously. There are many examples where the
plant tries to reduce dose by improving work routines and equipment. The team observed
several examples of equipment modifications used to reduce dose.
4.6.

MATERIAL CONDITIONS

Overall, the plant material condition is good. The team noted a few examples of equipment
deficiencies of which maintenance were not aware. Although equipment deficiency backlogs
in the plant are higher than good international practices, they appear to be under control and
safety items were found to receive utmost priority. However, the team found some examples
where improvements are still needed to keep a consistent high standard of material conditions
in the plant. Less than satisfactory standards of material conditions precludes excellence, and
the team suggested improvements in this area.
The plant policy for foreign material exclusion, FME is described in an administrative
procedure and contains the most important aspects to prevent damage of components or fuel
elements. Nevertheless, the team found examples in the field where the plant policy was not
rigorously applied and recommended a more rigorous implementation of the FME policy.
4.7.

WORK CONTROL

Maintenance work planning is timely and thorough. Several daily meetings help to plan,
coordinate and inform all areas of the important on-going and planned work. The work is
clearly described in approved work authorization documents and when needed supplementary
instructions are issued. Maintenance sometimes uses electronic pre-job briefings which
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contain some instructions and pictures of the components to be worked. These electronic
briefs seem to be a powerful tool to prepare maintenance crews just before they perform a
task. The team encourages the plant to use such a briefings but the pictures should show
exemplary maintenance practices and set ups of tools and equipment. The team observed that
some of these pictures need improvement in this aspect. The plant preventive maintenance to
corrective maintenance ratio is about 75%, which is in accordance with international

experience. This value has been maintained relatively constant by the maintenance
department over the last few years.
4.8.

SPARES PARTS AND MATERIALS

The general responsibility for material procurement lies at the head quarters level. At the
plant, the Nuclear Material group is responsible for local aspects of material procurement.
Requirements for material storage are well implemented by the plant.
The main warehouse is well organized for receipt and storage of spares. It is divided into non
safety related and safety-related areas of storage. The warehouse personnel were noted to be
well trained. Safety-related spare parts are properly checked for general condition, correct
documentation and quality of packaging. Acceptance testing for safety related material is well
covered by quality assurance. Although the warehouse is well organized, there are no means
to limit oil spills in the oil storage area, and the plant should consider improving this
deficiency.
Traceability of nuclear safety relevant parts from supplier, through warehouse to work order
seems to be thorough. There is a good program to monitor shelf life of components. Shelf life
is clearly marked on components and chemicals.
Due mainly to aging and obsolescence, the plant has experienced some difficulties with some
of the material suppliers in obtaining duplicate replacement parts, in particular some electrical
components are no longer manufactured. The maintenance department in conjunction with
engineering is doing a good job chasing down and providing such parts where they exist or
refurbishing the old components. The team could not identify examples were nuclear safety
was challenged by this difficulty.
4.9.

OUTAGE MANAGEMENT

The Outage and Planning Department is organized in four sections, Long Range and Daily
Planning, Planning, Unit Outage Coordination, and Turbine Coordination. The Outage
Organization is well described in the Department Administrative Procedure, PLAP-0001. The
responsibility of the staff is clearly defined in the procedures.
The outage department is responsible for managing the overall planning and scheduling of
maintenance related work activities such that safe and reliable plant operation is optimized.
During outages, the superintendent outage and planning is the individual designated as an
outage manager. He has the decision-making authority to manage all outage activities. He is
supported by the Unit Outage Coordinator and an outage support staff. Satisfactory planning,
experience feedback and communication between engineering, operation, maintenance and
radiation protection exists. The plant has implemented a good process for recruiting outage
personnel which utilizes previous performance which is documented in comprehensive
history information available to help facilitate recruitment of quality personnel.
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A comprehensive timetable for outage activities exists, including all the pre-outage
milestones and their required completion dates. This program is designed taking into
consideration nuclear safety and minimization of radioactive dose and waste during the
outage period.
The maintenance department makes extensive use of mock-up training in order to improve
task proficiency and reduce dose during the outage.
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5.

5.1.

TECHNICAL SUPPORT

ORGANIZATION AND FUNCTIONS

A re-organization of Nuclear Engineering, including the nuclear stations and corporate office,

was completed in October 1996. On-site design, systems, component and testing groups,
managed by on-site superintendent of engineering, report to the new Engineering Department.
The on-site design group is an extension of the corporate design group and is matrixed to the
site superintendent of engineering. Project management, design authority, configuration
management, core management, fuel and information technology are located at the corporate
office in Innsbrook. The team found strong evidence that good teamwork and communication
was aiding in the success of this new organization.
Due to this new organizational concept, corporate engineering is developing and controlling
workflows and procedures and enforcing standards jointly for both Surry and North Anna
NPPs. Corporate high level weekly screening meetings are conducted to discuss potential
technical problems. During team observation of such a meeting, it became evident that it was
aware of its responsibility to take a decisive position on deviations affecting the operability of
equipment and of its responsibility to inform operations immediately of the consequences of
any such conditions. The continuous effectiveness of this matrix concept is strongly
dependent on personnel awareness and responsiveness to on-site needs.
Within the same matrix concept the on-site engineering groups are encouraged to be strongly
involved in the "daily operational tasks" including functional and acceptance criteria for
surveillance testing, post maintenance testing requirements and playing a lead role in
operations short term trouble-shooting. This matrix works very well and the engineering staff
show strong ownership for the plant. Very effective interaction was observed between the on
site system-engineering group and operations, strongly supported by regular meetings (among
matrix partners) and a strong and well-adapted integrated computerized information system.
In-service inspection programs, preventive maintenance programs, operating experience
(industry) program and "System Health Reports" are well established and focus on present
system and component status. The newly introduced "System Health Report" process
provides a powerful tool to give an oversight of system status and helps to communicate this
status to plant management in different areas. The team considered this to be a good practice.
On-site, engineering support is organized and managed by a well-implemented routine
including a prioritization process involving operations and maintenance. The team also
noticed a positive trend in controlling and reducing the amount of identified engineering
issues but there are still a significant amount of old engineering issues, which are n6t
expected to be completed in the short term. Resources need to be evaluated to determine if
they are adequate to ensure plant configuration is maintained and sufficient support is
provided for developing resolutions to long-term aging issues. Attention needs to focus on
ensuring access to sufficiently high levels of competence, as new technology is expected to
replace some of the older (1960's vintage) technologies installed in the plant. A coordinated
program identifying long term system or component refurbishment and/or replacements is
presently not an actual part of the planning and budgeting process and the team has made a
suggestion presently in this area.
The on-site engineering management is strongly committed to the station performance
indicators as well as indicators specific to the Engineering Department. Management is also
very actively involved in the on-going training follow up and self-assessments using monthly
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meetings and soliciting participation from other departments. Increased focus needs to be
maintained to systematically evaluate long-term needs for new competence and expertise.
5.2.

SURVEILLANCE PROGRAM

There is a link, which is fully understood by on-site engineering management, between the
design basis documents, the Final Safety Analysis Report (FSAR), the plants Technical
Specification Manual, and/or Technical Requirements Manual for the surveillance testing
program. An ongoing corporate Configuration Management Project expected to be ready for
review in spring of this year will make this data more accessible and easier to update.
Engineering has the overall responsibility for the surveillance-testing program, including
providing assistance to ensure the surveillance tests are conducted at the required frequency
and implementation of the ISI programme. The departments responsible for carrying out the
surveillance tests are required to approve the surveillance test procedures as well as evaluate
and approve the test results after completion of the testing. All surveillance test procedures
require approval by a safety review committee.
Distribution of responsibilities and routines for the surveillance program are well
implemented as well as the process for updating test procedures.
Where appropriate the specific surveillance test procedure prescribes an "Alert Range",
according to ASME requirement. This "Alert Range" will trigger corrective actions before a
Technical Specification acceptance criterion is challenged. Practical and well working
routines have been established to ensure that system engineers will be involved in the analysis
and trending of the surveillance test result. The team reviewed several test examples some
meeting the "Alert Range" criteria. Each of the events appeared to be correctly identified and
appropriate corrective actions were taken. However increased effort could be put into a more
systematic evaluation of margins and establishing the alert concept on a broader base (outside
ASME requirements).
Test scheduling involves the Engineering Department test coordinator as well as involvement
by the Planning & Scheduling Department. Appropriate computer based tools supporting test
planning and follow-up are well implemented.
A review of the Event Reports submitted during the last year indicates some problems related
to performance on surveillance tests. Most of these deficiencies are related to supplier's
documentation and could be difficult to detect during review. Improvement of the program
will be more and more important as the plant grows older and is affected by aging
mechanisms. Further efforts in systematic follow-up on program effectiveness are encouraged
in this area with cooperation from Operations.
Testing of redundant safety trains is sometimes intentionally performed using the same
individuals and within a short period of time. The North Anna basic philosophy to prevent
Common Cause Failure (CCF) is to use the same experienced person relying on strong
preparation and test verification techniques. The team felt that insufficient consideration is
given to eliminate, as far as practical, potential common cause failure mechanisms which
could be introduced by sequential work on redundant safety trains. A recommendation has
been made in this area.
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5.3.

OPERATIONAL EXPERIENCE FEEDBACK (OEF) SYSTEM

The INPO Nuclear network acts as clearinghouse for industry event reports, vendor
notifcations, NRC correspondence and others dealing with the operation and maintenance of
nuclear power plants. Each day this information is transferred, via OE coordinators (corporate
level as well as on-site), to a database easily accessible to all plant staff. This process is well
defined in procedures and well implemented.
A powerful tool "auto-mailer" is used where the staff can sign themselves up and select
keywords or categories (INPO Newsgroups) that they are interested in reading. Auto-mailer
automatically forwards industry event reports to the employees' e-mail address. The team
understands that the tool is effective in selecting / reducing volume and giving very prompt
feedback. An OE-newsletter is distributed to the staff who do not have email. This tool was
regarded as a good practice by the team.
Plant internal experiences are accessible in the Plant Issue (PI) database. A Team who can
initiate Root Cause Evaluation (RCE) level 2 analysis carry out an initial screening daily. The
weekly screening meeting is multidisciplinary where all actual PI, self-assessment tasks,
licensing tasks, etc., are discussed with a questioning attitude. The overall impression is that
the information flow and OE function are working well with appropriate resources allocated.
The OE program could be improved by implementing a more systematic approach for
following up to the effectiveness of the OE system since, at present, only the number of RCE
reports and corrective action backlogs are monitored.
The RCE technique is well developed and performed in a professional manner. Three
categories are used where category 1 (highest priority) has to meet a specific format and the
results reviewed by the station safety committee. In category 1 and 2 there are typically 15-25
RCE/year and in category 3 a greater number, in total a well-balanced screening level.
On a quarterly basis a trend analysis is distributed but the team found it difficult to trace
which conclusions and/or actions are taken based on the conclusions drawn from the trend
analysis.
Exchange of OE between North Anna Power Station and the older twin plant, Surry Power
Station, works well.
5.4.

PLANT MODIFICATION SYSTEM

Off-site Engineering is responsible for the Design Change Process (DCP), projet
management and design engineering. Appropriate criteria and review/approval hold points are
established as well as comprehensive checklists and "installation problem" routines used for
controlling the process. The planning approach with time deadlines before the next outage is
creating a good planning culture.
Separate organizations, reporting directly to the site VP, are responsible for installation of all
plant modifications and ensuring high installation standards. This on-site organization enables
close interaction with Operations.
There are appropriate routines, checklists and time requirements included in the DCP for the
handling of documentation as well as managing tests during the different installation phases.
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However, plant practices and checklists for the installation of modifications or major
component rebuilds on redundant safety equipment does not specifically address the issue of
potential risk of introducing common cause failure (CCF).
As a compensatory tool, more attention could be paid to performing more functional testing
of component/systems to verify engineering data. The team has made a recommendation in
this area.
The station safety committee has the final responsibility for reviewing and approving safety
related modifications and is composed of appropriately skilled staff. The team observed a
good standard in meeting preparation, decision-making and open questioning attitude.
The plant has a rigorous design change and temporary modification program, however, the
team observed some poorly installed cables and some unlabeled cables. The team has made a
suggestion that a simplified process could help the plant in more effectively controlling some
of these cable installations.
Unused/abandoned equipment is not consistently marked (labeled or tagged) as prescribed in
procedures. Some unused/abandoned equipment in the plant does not meet plant standards of
material condition and housekeeping. The team has made a suggestion in this area.
The team noted that plant management demonstrated a strong regard for and understanding of
the importance of configuration control.
5.5.

REACTOR ENGINEERING

Core management and fuel procurement are carried out in the corporate office "Nuclear
Analysis And Fuels." Core design maps and fuel movement schedules are also developed by
the corporate office and reviewed by on site reactor engineering.
There have been frequent problems of leaking fuel where different failure mechanisms have
occurred over time. The team noticed that information actions (placards) are in place in the
plant to encourage personnel to be aware of the consequences of debris, since a number of
debris induced failures occurred, mainly after the replacement of steam generators. The
present focus is on another potential failure mechanism -vibration induced fretting which is
showing an increased frequency, fortunately, so far, with low leakage rates. Engineers are
aware of the possibility that even small changes in design/manufacturing process/sub
manufacturing process, could be important for fuel performance. The team also noticed that
for some leaking fuel the defect mechanism was unknown. The plant is encouraged to:
continue with efforts to reduce the risk of debris induced fuel failures or other mechanisms tp-'
meet the objective of zero defects as stated in "Fuel Integrity Monitoring" (ENNS-2904).
There is a "North Anna 2 cycle 14 failed fuel action plant implementation" for the present
situation, which has been communicated to the site.
5.6.

FUEL HANDLING

Fuel handling responsibilities lie with the Operations Department under the direction of the
Supervisor Operations Support, who reports to the Superintendent Operations. The
Supervisor Operations Support has the fuel-handling supervisors reporting to him. The duties
and responsibilities of the fuel-handling group are described in a self-contained procedure.
Responsibilities are clearly delineated in this procedure and an explicit link is provided to the
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higher level station administrative procedure. A clear line of responsibilities is thus
established and reporting duties are clear.
Fuel is received at the site in the fresh fuel receiving area of the fuel storage building. The
team observed the off-loading of several new fuel assemblies. The off-load process, as well as
the inspection activities for the new fuel was observed. An appropriate pre-job brief was
conducted with the working team (total 8 persons) and covered all activities expected of the
team. Procedures and checklists were in place and strictly followed. A detailed procedure is in
place to control fuel handling activities during the refueling outage.
The spent fuel storage pool cooling system consists of redundant trains where suction and
discharge are of a design which precludes inadvertent loss of pool water inventory. The
facilities were toured and found to be in good working order. There is also a separate
skimmer system to remove floating crud. The pool water quality, as judged by visibility, is
very good.
Once every year the total fuel inventory in the fuel building is verified independently using
computer generated random verification requests. Traceability of fuel assemblies from
manufacturing to fresh fuel storage, to loading into the core, unloading and transfer into spent
fuel storage until on site dry storage was verified by spot checks.
Actions required to be taken by the fuel-handling group, should a unit be required to shut
down due to Technical Specification requirements on coolant activity set points being
exceeded, do not appear to be covered by a dedicated procedure.
5.7.

COMPUTER APPLICATIONS IMPORTANT TO SAFETY

The purpose of the process computer is to provide a rapid source of information to the control
room operator, aiding in the overall operation of the plant.
The original process computers (from late 60s) are still in operation but are posing
availability problems. The staff has had the foresight to obtain "surplus units" to use for spare
parts while waiting for replacements. A corporate driven modification project has introduced
the next generation of plant computer systems (PCS). The first phase, which partly replaced
the old ones, is in operation after a period of parallel operation and output validation. The
safety review committee has approved the use of information from both computer systems on
the condition that information is compared between the two and lies within a defined band.
Back-up functions are available as follows: Processing on twin unit computers; PCS; and
Manual Verification. No formal safety related computer hardware requirements are in place
but some of the applications are covered in Tech Spec.
If the plant takes a strategic decision to introduce computer control on a larger base, there is a
need for complementary work in different areas.
The Process Computer System runs on specific software and on dedicated computers. No
connection to the site LAN exists. Only computer consoles inside the control room can access
and alter software parameters / data which justify absence of firewall (access rights). Back-up
runs are done once a week, which is a somewhat low frequency compared to industry
practices.
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The company general virus-checking concept is up to a good standard. Workstations and
servers are checked on a day / week base, and files and e-mail will automatically be checked
when opened.
The INTERNET firewall is also to up a good standard and consists of one dedicated hardware
address protected by firewall software. To dial into any VA POWER installation, the client
must have a random number access key to pass through a state of the art firewall software.
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6.
6.1.

RADIATION PROTECTION

ORGANIZATION AND FUNCTIONS

The station has a well-structured radiation protection program, and an independent radiation
protection group. Staffing of RP is more than adequate. RP staff are well trained, have a good
technical knowledge and have a good understanding of management expectations. Line
managers are frequently seen in the field, reinforcing expectations. Responsibilities in
radiation protection, within the radiation protection group and in other departments, are
clearly defined and understood.
The radiation protection program however (e.g. individual dose limits) is based upon the
1OCFR20 regulations, which are based on the 1976 ICRP26 publication. The more recent
ICRP60 recommendations (1990) have not been implemented. As most plants outside the
USA have already adopted these recommendations, at least for individual dose limits, or
established an even more restrictive set of limits, the team recommends that the ICRP60
principles for individual dose limits should be implemented. The team made a suggestion to
the NRC that they should consider implemnenting the lCRP60 recommendations in the federal
regulations (I OCFR20).
Performance indicators are in place to monitor all important RP parameters. Also, a self
assessment program and peer reviews amongst technicians are implemented in order to gain a
periodic evaluation of RP as a group. These tools are used at a management level. RP workers
however are not very familiar with the performance indicators (generally they only know that
they are usually good), neither are they familiar with the results of the self-assessment
program. As the performance indicators have been continuously showing more than adequate
performance, they are not considered by the team as being real drivers for continuous
improvement. It was also noted that each level in the RP organization has a different view on
the important objectives.
There is a low threshold for reporting radiological events. The more important events are
analyzed and corrective actions are taken when needed. The team assessed the internal
operating experience program to be effective.
There is good cooperation with other departments, such as operations and maintenance. This
helps the station in establishing an effective ALARA program.
RP training programs are well established and relevant to the duties and responsibilities of RP
staff.
All together, the team assesses the organization and functions of the RP program and the RP
department adequate, except for the fact that the ICRP60 recommendations have not yet been
incorporated. The team encourages the plant to establish a limited number of well-defined
objectives and goals for the RP department. Also, the team encourages more involvement of
RP workers in establishing and monitoring goals, improvement programs, and in the self
assessment program.
6.2.

RADIATION WORK CONTROL

All work in a Radiation Controlled Area (RCA) is subject to a Radiological Work Permit
(RWP). The RWPs contain all the necessary and useful information, including industry
experience. RWP briefings are extensive and mandatory for work in the RCA. Adequate
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training is provided before working in the RCA. A full mock-up of the RCA entrance and of
the containment entrance is used for training new employees. Mock-ups are also frequently
used for training on a specific job. These practices make the radiation work authorization
program very effective.
There are a large number of RCAs, each with its own entry and exit facilities. The issue of
electronic dosimeters issue is only available at the entry of the 'Auxiliary Building.' This is
also the only RCA exit where radiation protection staff are readily available. All other RCAs
are adequately equipped with personnel contamination control monitors or friskers. However,
the correct use of dosimeters and contamination control monitoring relies completely on
peoples discipline in behaving according to procedures and expectations. No significant
infringements were noted by the team during the visit.
Additional high performance gamma contamination monitors are installed at the site security
exit. This final contamination check gives additional assurance that nobody leaves the site
with even small amounts of contamination.
Posting of contaminated and high dose rate areas is adequate. Green flashing lights at low
dose rate waiting areas is a good idea and can help in keeping doses as low as reasonably
achievable (ALARA). The team learned that workers effectively use these low dose rate areas
during the outage, but observed a lack of use during normal operation. The use of these areas
during non-outage periods could be promoted more effectively.
The storage of contaminated tools in the hot tool crib, as well as in individual tool cabinets,
could be improved.
Extensive routine surveys are conducted for dose rate, as well as for contamination
assessment. These surveys are carried out in a very professional manner. Several minor
weaknesses were found in the area of contamination control. The team suggested to the plant
that additional improvements could be made to better control contamination, especially in
case of incidents where larger amounts of contamination would be present.
The potential for internal exposure is monitored adequately by means of air samples,
continuous particulate air monitors or individual particulate sampling devices.
6.3.

RADIATION DOSE CONTROL

The ALARA program is well established and well understood by everyone. Extensive and
well prepared pre-job briefings are conducted, mentioning lessons learned from previous
occasions as well as industry experience. Lessons learned are assessed in post-job review-"
and taken into account. The team learned that these lessons learned were known not only by
RP staff, but also by maintenance and contractor staff.
A centralized control center allows RP staff to follow by means of video cameras, audio links,
and remote alarming dose and dose rate monitoring, a large number of workers in a very
effective way, these practices save dose for workers and RP personnel. The team considered
the ALARA program, which has decreased doses, considerably over the last years, to be a
good practice.
Internal contamination is evaluated on a sound basis. The use of engineering controls and of
respiratory protection is evaluated, comparing the savings in internal dose to the predicted
additional external dose as a result of the use of respiratory protection. As a result of this, no
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respiratory protection was used for radiological reasons during last year, including the outage.
The team considered this to be a good approach.
The team showed some concern knowing that drinking from water fountains are allowed in
the RCA and in the containment during outages, which is a contaminated area. However, the
personnel gamma monitors at the site security exit monitor each person leaving the station.
These are set with a limit of detection that is sufficiently low to detect and properly assess
internal contamination. The internal exposure program is therefore considered to be adequate.
In the rare cases where internal contamination is detected at the site security exit monitors, a
more extensive evaluation of the internal contamination is made by means of a whole body
counter. The station developed a method that takes into account the presence of nuclides that
decay predominantly by alpha or beta decay and thus, are difficult to detect in a (gamma
sensitive) whole body counter. This makes the station a very good performer in assessing
internal contamination.
The program for assessing external dose is adequate. The station uses 'Digital Alarming
Dosimeters' (DADs) as well as TLDs. Quality control of the DADs is performed by the
station itself, while the TLDs are handled by an accredited vendor. Periodically, the results of
the DADs and the TLDs are compared and an investigation of discrepancies is conducted
when needed.
In a few cases, the TLD reading is between 20 and 25 percent higher than the DAD reading.
This is considered to be acceptable. The station could consider taking this possible deviation
into account when establishing administrative limits that prevent individuals reaching the
individual dose limit. When needed, neutron dosimetry and dosimetry of extremities is
performed.
6.4.

RADIATION PROTECTION INSTRUMENTATION, PROTECTIVE CLOTHING,
AND FACILITIES

The station is adequately equipped with portable and fixed dose rate and contamination
measurement instrumentation. The latest personal contamination monitor is sensitive to
beta/gamma, as well as alpha contamination. This facilitates the identification of alarms
originating from natural noble gases.
The historical files are not easy to access, which could make the evaluation of recurring
deficiencies more difficult.
Sufficient individual dosimeters (DADs) are in place. The failure rate of 5 to 8% when
calibrating the DADs seems to be high and is probably caused by their age.
Fixed radiation monitors to monitor gaseous and liquid effluents, as well as environmental
monitoring equipment, are in place.
During emergencies, no special equipment is needed, the usual instrumentation is capable of
dealing with emergency dose rates and contamination levels.
Sufficient amounts of protective clothing, lead blankets for temporary shielding and other
useful equipment is available; laundry and decontamination facilities are considered to be
adequate.
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6.5.

RADIOACTIVE WASTE MANAGEMENT AND DISCHARGES

Classification, storage and packaging of solid radioactive waste is adequate. The total amount
of solid waste that is disposed of is rather low compared to industry performance. However,
the volume has not significantly decreased since 1996 and challenging goals were not
established. The team suggests that a comprehensive solid waste reduction plan should be
established with appropriate goals and targets.
For liquid and gaseous releases, administrative limits are established well below regulatory
requirements. All possible pathways are monitored and procedures exist for the operation of
secondary systems in order to keep liquid releases ALARA. The introduction of a dose goal
for liquid releases is a good idea.
Containment exhaust filters generally are not in service during refueling operations.
Investigation to see whether the existing ventilation isolation system acts quickly enough to
eliminate any radioactive release in case of a fuel handling accident could be useful.
The recording of gases from routine gaseous releases could be improved by decreasing the
high alarm setpoint of the radiation monitors or by a routine check to see whether the RM
reading has remained stable.
The environmental monitoring program is adequate. The use of a vendor as an independent
assessor for evaluation of the data should strengthen public confidence.
6.6.

RADIATION PROTECTION SUPPORT DURING EMERGENCIES

RP staffing during emergencies is well organized and adequate. Responsibilities are clearly
defined and understood for the coordination of RP efforts, off site dose calculations, on site
radiological assessments and damage control team response.
RP training, exercises and drills for emergencies are adequate. RP staff and workers have a
good knowledge of their duties, and of the radiological situations that can be expected during
emergencies.
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7.
7.1.

CHEMISTRY

ORGANIZATION AND FUNCTIONS

The responsibility for the plant chemistry at North Anna rests with the chemistry department.
The department is well defined and organized into two sections, which are a daytime group
and a shift group including 2 support staff. Communication within these sections and with
other departments is good and facilitated well at daily and monthly meetings. Shift workers
and daytime workers are changed about every two years to ensure they have a chance to
experience different and challenging work.
Interfaces with the Surry Station and corporate organizations are clearly defined and working
well. There is a good interface with Operations. The chemistry shift leader is always present
at the Operations turn over meetings. Regular reports are sent to Operations and other
departments by computer. Responsibilities and authorities are well documented and described
in procedures.
The plant and chemistry performance indicator program, which is mainly based on the INPO
program is practiced well and monitored carefully. The chemistry department's staff have
university degrees or equivalent education to fulfill the chemistry requirements and no
contract personnel are needed on a routine basis. A technical support person takes charge of
research and development if required. For example, such a person discussed the cause of the
microbiological problem in the service water lines. Such a policy gives the chemistry people
ownership of their work and raises their awareness of safety. The chemistry department
implements effective response to abnon-nal data.
The manager informs the staff of plant policy at several meetings and in the training program.
Most of chemistry department people understand the plant policy "safety and competition"
very well and put considerable effort into harmonizing the two policies.
All chemistry department people are trained according to a defined program. Training
facilities and teachers are good.
Assessments of staff performance, via Job Performance Measures, are clearly defined, well
documented, and used effectively.
7.2.

CHEMISTRY CONTROL IN PLANT SYSTEMS

North Anna has well documented chemistry specifications and chemical management criteria..,
In the chemical treatment program for primary and secondary systems, the chemistry'
specifications are clearly explained. Chemistry parameters are routinely checked by 2 or 3
people. Records demonstrate that chemistry parameters are regularly maintained within
specifications
North Anna has replaced the copper materials in the secondary system and the chemistry
department is now able to decrease iron concentration in the feed water. This is done by
maintaining a high pH and also injecting ETA (EthanolAmine), which is unique in the PWR
industry at this time. As a result, iron concentration in the feed water is below 1.0 ppb and the
team recognized this as a good practice.
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North Anna only uses the condensate water polishing system in the start-up and shutdown
period and the condensate water purifying filters have been changed to the pre-coat type from
the spool type to improve the efficiency of removing impurities. This operation is very
effective.
On the secondary side, most of the important sampling lines run to the laboratory and are
analyzed automatically. On the primary side some important parameters are monitored
automatically.
Chemistry staff demonstrated a good understanding of primary system chemistry operation.
Though shutdown chemistry is good, the dose rate in SG channel head is somewhat high due
to a lower pH value of the primary system during operation than is normally found in the
industry. There is a plan to improve the Li control operation after confirming the effect of pH
change on the fuel, which has suffered minor leakage recently.
7.3.

CHEMICAL SURVEILLANCE PROGRAM

Chemical surveillance programs are clearly defined in documents and understood by staff.
Work schedules, including sampling plans, are displayed for each shift from the computer
system and checked by the Asst. Supervisor.
All instruments are calibrated twice a day before use and the data recorded on the computer to
check the long-term trend. All chemical standards are based on The American National
Standards Institute.
A third party periodically checks the workers' ability to perform good chemical analysis. This
has resulted in a raising of standards of chemical analysis and the retraining of some
employee skills.
An assessment system calls for workers to perform a crosscheck of analysis results, which is
very effective for chemistry QC.
The Chemistry section has a common file named "Chemistry Special Orders" which includes
many reports regarding important events in water chemistry and which is accessible to all
staff. North Anna receives worldwide information and uses it effectively.
7.4.

CHEMISTRY OPERATIONAL HISTORY

Chemistry data is stored in a computer database, which is used effectively for routine work.
This network system is also connected to the corporate level network to export and import
data, evaluate results and provide experience feedback. This computer database is also
effectively used for carrying out trend analysis.
The chemical department of Va. Power Company has a special Home Page in the company
net work, which all company people can access for information on chemistry in both the
North Anna and Surry plants.
Lessons learned from past occurrences and from extensive testing, including experiences
from other plants are effectively integrated into laboratory practices and used for corrective
actions.
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The team observed that the Asst. Supervisor and Supervisor always check the daily report and
feed chemistry information to the shift and other departments as required.
The Supervisor reports the results of the chemistry program at the manager meeting once a
month.
The team noted some delay in reaction to an increasing Oxygen level in the condensate during
the OSART mission. During the increase of the Oxygen concentration in the condensate
system, the chemistry department took approximately 5 days to effectively interact with the
operations department to search for the oxygen inleakage even though they have experienced
these events at least 15 times in the last five years. Furthermore, there are no suitable
chemistry department procedures and insufficient measuring equipment for oxygen ingress.
7.5.

LABORATORIES, EQUIPMENT AND INSTRUMENTS

All the analytical instruments are properly maintained and calibrated twice a day before using
appropriate procedures.
The laboratories do not have enough space to store all reagents and some reagents are safely
stored outside of the facility.
The sampling systems are reliable and useful because the most of secondary side samples are
concentrated in the laboratory.
The plant chemists, themselves, devised primary circuit sampling equipment, which appears
to work well.
The RCS water sample container is sent to the laboratory using a pressured air system, which
decreases the dose exposure of chemistry personnel.
The team noted some problems with the labeling and sample identification practices used by
the chemical section and made a recommendation for improvement in this area.
Important facilities and equipment, which are used for routine analysis, are provided with
some redundancy but this is lacking for some equipment for example; portable oxygen
monitor and there is no list of required measuring equipment.
Chemicals are separated and stored safely according to the "Chemical Compatibility Color
Code" manual.
Most of the installation and work practices are framed in accordance with good industrial
safety and ALARA principles.
The post accident sampling system is good and the chemists take an actual sample for training
once every month.
Post accident sampling and analysis processes are clearly defined and the system is well
designed to decrease personnel exposure.
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QUALITY CONTROL OF OPERATIONAL CHEMICALS AND OTHER
7.6.
SUBSTANCES
The control of chemicals and other substances is outlined in VPAP-2202, "Control of
Chemicals and Hazardous Substances."
The "Consumable Material Evaluation" system details are defined in the document "VPAP
0406". But the quality of chemicals are only verified by documents and not by analysis of
every shipment. Instead, sampling and analysis of the chemical is performed when it is first
purchased.
The shelf life of all reagents is clearly defined and none were found to be expired.
A few labels on the reagent bottles were not well attached.
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8.
8.1.

EMERGENCY PLANNING AND PREPAREDNESS

EMERGENCY ORGANIZATION AND FUNCTIONS

Virginia Power (VP) operates two nuclear power stations, North Anna and Surry. A response
to a nuclear emergency will involve the co-operation of the Federal Government, State
Government, County Government and the Nuclear Station's emergency response
organization.
The Federal Government has established a Federal Radiological Emergency Response Plan
(FRERP) which establishes a framework document and assigns responsibilities between
federal agencies for a co-ordinated response to radiological emergencies. FRERP determines
the Lead Federal Agency, which for a nuclear power plant is Nuclear Regulatory Commission
(NRC). The NRC is responsible for leading and coordinating all aspects of the federal
response. Responsibilities for regulatory oversight of nuclear emergency preparedness is
shared between the NRC and the Federal Emergency Management Agency (FEMA).
The State of Virginia provides management and co-ordination of offsite emergency response.
The state organization and responsibilities for nuclear emergency response are based on
normal governmental structures and channels. The County Government is independent in
decision making from the State Government.
Virginia Power's emergency preparedness staff is organized on a corporate level. The director
of nuclear emergency preparedness is responsible for the overall emergency preparedness. He
reports to the same vice president as both station managers. At the site the manager for safety
and licensing is the direct link with the emergency preparedness personnel
Proper coordination is ensured through regulatory requirements at the Federal, State, County
and Station level using approved emergency plans. Station and corporate emergency
preparedness is reviewed on a yearly basis and corrective actions timely implemented.
Furthermore a self-assessment process is implemented to further strengthening performance.
A Performance Annunciator Panel provides management with an indicator on emergency
preparedness.
8.2.

EMERGENCY PLANS

The on-site emergency plan of the North Anna NPP, Station Emergency Plan (SEP), appears
to be good and meets international practices. It is based on the NUREG-0654 guideline. The
SEP defines potential types of emergencies, establishes the organization, provides measures
for coping with an emergency, provides facilities from which to perform measures, and'
describes the recovery program and methods for maintaining the SEP. Classification of the
event and identification follows NUREG-0654 recommendations and is made plant specific.
Procedures for source term determination and the specified equipment follow international
standards. Post accident monitors are installed and included into the Technical Specifications.
Post accident-sampling system (PASS) and associated procedures are implemented and
periodic tests are performed successfully.
The station is committed to recommnend protective actions within 15 minutes after declaration
of a "General Emergency". For other event classes there are no protective actions
recommended. Therefore a short, easy to use and effective procedure was developed for
protective action recommendations. Recommended protective actions are conservative and
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are aimed at evacuation of the local population before the radioactive release. Sheltering of
population was evaluated against design basis accidents with evacuation times estimates
when the procedure was prepared, but the procedure does not reevaluate the sheltering versus
evacuation based on actual conditions. The team noted a few shortfalls in the off site
emergency planning in relation to good international practices and has suggested
consideration of such good practices for the future.
The State Radiological Emergency Response Plan (State Plan) is maintained by Virginia
Department of Emergency Services. The County Radiological Emergency Response Plans
(County Plans) are approved by county governments. Both plans include information on task
assignments for state and federal agencies, state and local government organization,
notification and warning and emergency response operational concepts. The coordination
between state and county emergency response is very well balanced in terms of jurisdiction.
A siren system is employed to alert the public within 10 miles of the nuclear power station. A
siren system design analysis has been performed and sirens are radio controlled. On hearing
the signal, the public has been instructed to turn to local Emergency Alert System radio and
television stations.
The emergency plans are well structured, comprehensive, and very detailed for all levels.
Responsibilities and response are clearly described, and interfaces precisely determined.
8.3.

EMERGENCY PROCEDURES

The Emergency Plan Implementing Procedures (EPIPs) are attached to the Station Emergency
Plan and cover all aspects of the station emergency response. The EPIP procedures are written
in a dual-column format "response obtained/response not obtained". There are 48 EPIP
procedures, which are revised in acceptable time periods. 29 EPIPs cover on and off-site
radiation monitoring and sampling. EPIPs provide a firm guidance for the plant's emergency
response.
A single EPIP procedure provides guidance on protective measure recommendations, which
are required within the first 15 minutes after the general emergency has been declared. The
state and county plans include very detailed procedures on implementation of protective
measures.
Although no evacuation drills are performed, there are regular personnel accountability drills
2-3 times per year, which are run in accordance with the EPIP procedure on "Personnel
Accountability". There are 11 emergency assembly areas in the North Anna Power Station.
Radiation exposures and limits for emergency workers are accurately determined. The
administration of Potassium Iodide to emergency workers regulated by the EPIP procedure
and can be done only upon approval of the station emergency manager.
There is an EPIP procedure on the transportation of contaminated injured personnel. The
ambulance is on site and a drill with the transportation of an injured person to the hospital is
run once a year.
8.4.

EMERGENCY RESPONSE FACILITIES

The Emergency plan details 4 emergency facilities, the Technical Support Center (TSC) and
the Operational Support Center (OSC), located on-site inside the fence. The Local Emergency
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Operations Facility (LEOF) located on-site co-located with the training building and the
Corporate Emergency Response Facility (CERC) located in the Corporate office in Richmond
Virginia.
A mininmm-staffing requirement has been established for activation of each of the emergency
facilities. Minimum as well as full staffing requirements are clearly depicted on the special
status board at the entrance to each facility.
The TSC is adjacent to the control room with a separate entrance from the turbine building.
The facility has its own ventilation system similar to that in the control room. The TSC is
well equipped with radiation monitors. The facility provides several CRT monitors using the
Emergency Response Facility Computer System (ERFCS) and provides real time data on key
plant systems to the Emergency Response Team in the TSC. A monitor is provided for the
Station Emergency Manager and each of the 5 different emergency directors; Operations,
Maintenance, Technical Support, Administrative Affairs and Radiological Assessment.
Several side rooms are provided in the TSC. During normal operation these rooms are
occupied by plant personnel. The TSC was found to lack some attributes usual in good
international facilities. The team has made a recommendation in this area.
The OSC is in the maintenance building, with an alternate location in the Unit 1 Emergency
Switchgear Room. The OSC is also the designated reporting location for the fire, first aid,
damage control and search & rescue teams.
The LEOF hosts the recovery manager who is the leading person on-site in the event of an
emergency. State and County representatives, responsible to co-ordinate protective actions,
NRC representatives, and station personnel responsible for deployment of field radiation
monitoring teams and for dose assessment, reside in the LEOF. Communications with the
TSC, the state and local county EOC's as well Corporate Emergency Response Centre
(CERC) are provided. The LEOF provides excellent working conditions for its personnel.
The CERC has been recently refurbished. The CERC provides emergency support on a
corporate level, especially for core damage assessment, and can serve as an alternate for the
LEOF personnel, if the LEOF had to be evacuated. The new CERC has not been used in a full
exercise yet.
The state Emergency Operations Center (EOC) in Richmond has a communication centre,
which is manned round-the-clock. The state EOC is built as a shelter and provides for the
coordination of emergency response at the state level. The siren system for alert and
notification can be activated from the state EOC. Each of the counties within the 10 mile
emergency planning zone has its own EOC with the communication centre which operates
round the clock. State and county EOCs provide appropriate working conditions and are
adequately equipped with communications.
There are two remote assembly centers for the plant personnel approximately 5 miles from
the plant. They are accessible by individual cars only, no bus transportation is foreseen.
Contamination checking and accountability is performed there.
There is no medical center on site. The Medical College of Virginia has appropriate facilities
for treatment of injured persons.
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8.5.

EMERGENCY EQUIPMENT AND RESOURCES

Emergency equipment in the emergency response facilities of the North Anna power station
and at corporate level is good and up to date. This includes: means of communication,
computer hardware as well as software, printers and photocopiers, furniture, status boards,
maps, lighting, ventilation and heating systems, radiation and sampling instrumentation,
power supply, and access control. Redundant and/or backup systems also exist. The quantity
and the quality of most of the aforementioned equipment substantially exceeds the average,
but dedicated vehicles for the transportation of radiation monitoring equipment are lacking.
The team has made a suggestion in this area.
The state and local EOCs are adequately supplied with equipment to be issued to emergency
workers including: TLD and pencil dosimeters (range 0-20 R), handheld radiation monitors,
portal contamination monitor, KI pills and radio communication means. An information card
is issued to emergency workers which is a plastic card which can be attached to clothing with
reminders on the use of dosimeters, intervention levels and information about the use of KI
pills.
The state mobile laboratory for radiation monitoring is run by the Virginia Department of
Health and is carried aboard a large truck. The mobile laboratory instrumentation is used
several times per month for the regular radiation-monitoring program. The mobile laboratory
has impressive equipment, which comprises a gamma spectroscopy system with Nal and Ge
crystals, low background alpha/beta counting system and a liquid scintillation counter and 21
handheld ion chamber instruments.
8.6.

TRAINING, DRILLS AND EXERCISES

A comprehensive training program for general employees is described in the "Nuclear
Employee Training Manual," which has 4 pages on nuclear emergency preparedness.
The training program is designed for particular profiles (jobs) in the emergency response
organization - all functions are covered by the program. Job task analysis was performed
before the initial training program was set. Programs for initial training comprises 13 lesson
plans, which include teaching materials and handouts. The team found the training program,
the method of sending retraining materials with exercises via e-mail, and receiving feedback
on the same medium, as a good practice.
The training of off-site emergency personnel, which are mainly emergency workers such as
fire fighters, police, transportation workers and first-aid specialists, is designed as a 4-hour
course on radiation protection and nuclear emergency preparedness. In 1999 about 500 peopl"
attended such course.
The type and scope of drills and exercises is described in the SEP. The procedure, "Drill and
Exercise Program Manual" describes drills and exercise's objectives schedules development
and conduct and facility training activity scenario development. Guidelines for scheduling
exercise/drill preparation are well defined. There is a comprehensive step by step schedule for
the preparation of each exercise to insure all necessary activities are performed. The drill and
exercise performance objectives are scheduled 6 years in advance to assure performance of all
required activities. After each exercise a critique is issued and all deficiencies found during
exercises are resolved before final revision of the critique is issued (2-months after the drill).
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EMERGENCY PLANNING AND PREPAREDNESS

Separate drill commitments are usually incorporated into larger functional and training
exercises and the team made a suggestion to increase training frequency for all field teams for
practice frequently.
Frequent drills/exercises provide adequate opportunity for key Emergency Response
Personnel to exercise skills at least once a year. Full scope exercises are required to be staged
biennially, and once in 6 years exercises shall be unannounced. Regulatory authorities FEMA
and NRC participate at biennial exercises as evaluators (inspectors). Full scope exercises
activate all emergency response facilities in the state and provide a good opportunity for test
all interfaces and coordination on state level as well.
8.7.

LIAISON WITH PUBLIC AND MEDIA

The Office of the Governor may assume the responsibility for coordination of news releases,
otherwise, at the state level, the Virginia Department of emergency Services Public
Information Office (PIO) will co-ordinate the release of information to the public.
Mass media representatives will be briefed at the Joint Public Information Center (JPIC) in
the VP corporate office building. The VDES PIO is located at the JPIC, where NRC and
FEMA media representatives are also hosted. The JPIC can therefore serve as the focal point
for mass media briefings and provide for eventual co-ordination between various
representatives, although these representatives act independently. Information for the media is
also available from the Local Media Center located at North Anna Information Center. The
different information centres are equipped with modern equipment and appropriately staffed.
Rumor Control Room is established when needed and information is also available on a web
site.
General information to the public about the emergency planning is provided in form of, a
calendar, pamphlets for transitional population, evacuation maps in telephone book yellow
pages, toll-free numbers for information about emergency planning. The Nuclear Emergency
Media Guide is an excellent document for journalists. It is issued once a year and keeps them
updated with information, needed to prepare high quality messages. The liaison with public
and media is very well covered in afore mentioned emergency plans and procedures, facilities
are very good and the staff is well trained to deal with the public and media.
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DEFINITIONS
OSART MISSION
Recommendation
A recommendation is advice on how improvements in operational safety can be made in the
activity or programme that has been evaluated. It is based on proven, good international
practices and addresses the root causes rather than the symptoms of the identified concern. It
very often illustrates a proven method of striving for excellence which reaches beyond
minimum requirements. Recommendations are specific, realistic and designed to result in
tangible improvements.

Suggestion
A suggestion is either an additional proposal in conjunction with a recommendation or may
stand on its own following a discussion of the pertinent background. It may indirectly contribute
to improvements in operational safety but is primarily intended to make a good performance
more effective, to indicate useful expansions to existing programmes or to point out possible
superior alternatives to ongoing work. In general, it is designed to stimulate the plant
management and supporting staff to continue to consider ways and means for enhancing
performance.

Good Practice
A good practice is a proven performance, activity or use of equipment which the team considers
to be markedly superior to that observed elsewhere. It should have broad application to other
nuclear power plants and be worthy of their consideration in the general drive for excellence.
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