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PREAMBLE

This report presents the results of the IAEA Operational Safety Review Team (OSART) review
of the Kashiwazaki-Kariwa Nuclear Power Plant, Japan. It includes recommendations for
improvements affecting operational safety for consideration by the responsible Japanese
organizations and identifies good practices for consideration by other nuclear power plants.

Any use of or reference to this report that may be made by the competent Government of Japan
organizations is solely their responsibility.



FOREWORD
by the
Director General

The TAEA 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 invitation of the Government of Japan a three-week Operational Safety Review Team
(OSART) mission was conducted at the Kashiwazaki-Kariwa Nuclear Power Plant from 1 to
17 November 2004. The plant is located in Niigata Prefecture at the coast of Sea of Japan in
the boundary of Kashiwazaki city and Kariwa village. The site contains seven units, five
BWRs with rated output 1100 MW each and two ABWRs with rated output 1356 MW each.
The first unit started its commercial operation in September 1985 and the newest unit in July
1997. Kashiwazaki Kariwa NPP is the largest NPP in the world with total generating capacity
8212 MW

The Kashiwazaki-Kariwa OSART mission was the 127" in the programme, which began in
1982. The team was composed of experts from Canada, United Kingdom, France, Czech
Republic, Finland, USA, Sweden, China, together with four IAEA staff members and a host
plant peer from Tokyo Electric Power Company (TEPCO). In addition observers from France,
Ukraine and two from Russia were part of the team. The collective nuclear power experience of
the team was more than 400 person-years.

The team traveled to Kashiwazaki on Friday, 29 October 2004. Saturday and Sunday were spent
in team training activities. Following the entrance meeting, which took place on Monday, 1
November; the team conducted the OSART review, completed the initial reports and presented
its findings at an exit meeting on Wednesday, 17 November.

In addition to senior managers and staff from Kashiwazaki-Kariwa NPP and TEPCO
headquarter, representatives from the Nuclear and Industrial Safety Agency (NISA) attended the
exit meeting. The team leaders presented the team’s finding at a meeting with senior
management of TEPCO on Thursday, 18 November in Tokyo.

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, operating experience, radiation protection, chemistry and emergency planning. In
addition a comprehensive exchange of technical experience and knowledge took place between
the experts and their plant counterparts on how to make improvements in operational safety that
could be further pursued.

Before visiting the plant, the team studied information provided by the IAEA and the
Kashiwazaki-Kariwa NPP to familiarise themselves with the plant's main features and
operating performance, staff organization and responsibilities, important programmes and
procedures and TAEA Safety Standards relevant to the mission. During the mission, the team
reviewed many of the plant's programmes and procedures in depth, examined the plant's
performance, observed work in progress, and held in-depth discussions with plant personnel,
NISA staff and off-site authorities.

Throughout the review, the exchange of information between the OSART team members and
plant personnel was very open, professional and productive. In addition to the review of
operational units the experts were able to review also unit four which was shutdown for refueling
outage during the mission. This is very exceptional case in OSART’s history. In addition experts
were able to observe plant actions during and after several earthquakes that took place during the
mission. Plant response was very professional and comprehensive.
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Emphasis of review was placed on assessing the operational safety performance and
effectiveness of management rather than simply the content of programmes. The conclusions of
the OSART team were based on the plant’s performance compared with IAEA Safety Standards
and good international practices.

MAIN CONCLUSIONS

The OSART team concluded that the managers and staff at Kashiwazaki-Kariwa NPP are
very enthusiastic in their commitment to improve the operational safety of the plant. The
team found good areas of performance, including the following:

- Open, professional and productive approach to the OSART mission and willingness to
learn and improve

- Excellent material condition and housekeeping of the plant
- Cooperation with contractors and long term partnership

- Respect for the public and region and comprehensive programme to improve public
confidence

- Training facilities including simulator exercise reviews

- Very good comprehensive emergency exercise with involvement of both on-site and off-
site organizations

The plant has embarked in a serious programme to improve operational safety. The team
encourages TEPCO and plant management to continue to give the continuation of these
improvements a high priority. With this purpose, the team offered proposals for further
improvements in operational safety. The most significant proposals include the following:

- Improve and integrate monitoring of safety performance across the site

- Review the entire programme involved in the management of safety and institute an
integrated approach

- Enhance preparedness for fire mitigation in the areas of fire protection organization,
training and control of combustible materials and barriers

- Improve guidance and activities related to preventive maintenance
- Improve radiation protection ALARA programme
- Enhance control of chemicals and other substances in the controlled area

Kashiwazaki-Kariwa NPP management expressed a determination to address the areas
identified for improvement and indicated a willingness to accept a follow up visit in about
eighteen months.
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1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION

1.1.  ORGANIZATION AND MANAGEMENT

The Kashiwazaki-Kariwa Nuclear Power Plant (KKNPP) is owned by the Tokyo Electric
Power Company (TEPCO). The corporate and plant organization has gone through
significant change over the last two years mainly as a result of a “scandal” over disclosure
issues which forced the shut-down of all units for extensive inspection during that time
frame. Many management improvement initiatives have taken place during that period and as
part of that the new site organization came into being in July 2004.

There are approximately 1000 people in the KKNPP organization and 4000 contractor
employees regularly at the site, which makes the organization somewhat unique from an
international viewpoint. Contractor staff perform all of the maintenance work and the
majority of other work except for operations and some engineering.

The Site organization is headed by a newly appointed Site Superintendent with two Unit
Superintendents (new posts) managing the operations and maintenance activities for units 1-4
and 5-7 respectively. They control about 700 of the KKNPP staff, approximately 300
maintenance and 400 operations personnel. The operations role is clearly defined to safely
and reliably operate the plant. Maintenance is largely involved in the management and
supervision of contractors who perform and provide direct supervision for most maintenance
activities. Maintenance is also responsible for some aspects of engineering and modifications.

A series of support departments (Administration 127, Public relations 51, Quality and safety
management 47, and Engineering Management 62) make up the majority of the remainder of
the organization. A number of specialists also report directly to the Site Superintendent with
key support and advisory roles such as, the Deputy Superintendent Quality Assurance and
Nuclear Safety who provides advice to senior management on QA and Nuclear safety
matters. He chairs committees such as the Non-Conformity Management Committee, which
assesses the analysis and trends of nonconformities across the site. An additional department
reporting to the Site Superintendent is the Staff of the Superintendent who provides
assistance in the formulation of site policies objectives and business planning and is a crucial
link with the corporate office who formulates overall policies for the fleet of three TEPCO
nuclear power plant sites.

The team noted that there is some lack of clarity of understanding of roles and reporting
relationships particularly in the nuclear safety, quality assurance, and engineering areas. This
is despite the fact that the basic full time post duties are described in document Station Z-10
which was issues at the time of the re-organization.

As part of the re-organization there is a separate corporate function responsible exclusively
for nuclear generation.

Recovery from the “discovery scandal” induced inspection shut downs has created a staffing
shortfall across the KKNPP resources on the site. Additional resources have been requested
from corporate and 100 personnel have been hired over the last two years, although 18 of
these individuals were assigned to the newly formed Quality Assurance Department.
Overtime has increased since 1999 when 233 hours per person was used, to 472 hours per
person in 2003. This year 20% of staff have already exceeded 300 hours in the six months up
to September. (Presently the annual limit totals 600 hours). The highest overtime rate has
been in maintenance over the last three years which was caused primarily by the extensive
inspection shut-down programme. Despite all this, there is no evidence of a build up of
backlog work or significant decline in quality. The extensive inspection outage programme is
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now coming to an end which, it is hoped, will also herald the return to more normal overtime
levels. However, concern has been expressed because the added burden of increased
regulatory and other reporting requirements, plus the extensive improvement initiatives
underway, will negate any advantage achieved by returning to a steady but still extensive
inspection programme.

Several initiatives are underway to reduce the overtime burden on staff including a “Scrap
Work™ initiative and additional controls on the approval of overtime. The Scrap Work
initiative is proving so successful that the team decided it was worthy of a good practise.

Site management is urged to continue to pursue these initiatives and to develop and monitor
performance indicators capable of providing advanced warning of overburdened staff.

The relationship with the corporate organization appears sound with the corporate function
setting policy that requires to be the same for the three nuclear sites and the individual sites
having sufficient autonomy to make local strategies and policies to suit their particular
conditions. Senior corporate officials visit site once per month to talk to employees and
Manage By Walking Around (MBWA). This way they demonstrate their commitment to the
policies set for the plants and demonstrate a capability to listen to the concerns of the site
managers and personnel.

Some aspects of plant performance are reviewed by corporate on a regular basis. The
corporate Nuclear Safety and Quality Conference which meets at least every six months and
is attended by the TEPCO top management, reviews Audit and specific nuclear safety issues.

The corporate office has commissioned an independent audit function to systematically audit
the safety and quality assurance processes of the three nuclear sites. This independent audit
organization carries out several types of audits from specific subjects selected by external
experts to regular checks of standard QA processes. Seven of its forty members are stationed
in KKNPP. Audit teams do not necessarily contain experts in the function being audited
which TEPCO may want to consider for future improvement of the audit process. The results
of these audits are passed directly to the Site Superintendent and the corporate CEO to whom
this audit function reports. Corrective measures are established via the QA departments at the
plants to be completed in an expeditious manner. Audits by the independent audit function
are carried out at least every three years. Follow-up audits are carried out to review corrective
actions taken for audit findings, and ensure root causes have been corrected. This function
has been in existence for only two years and hence there is no information yet available as to
the effectiveness of the process. The audit team members interviewed did however remark
that the plant was now considered to be following faithfully the necessary rules and
framework required by the QA process.

There are 1000 KKNPP employees and 4000 contract personnel at the site who perform all
the non-operational work such as maintenance and inspection, plus other duties such as
Radiation protection and radioactive waste handling. A policy is in place defining
responsibilities with contractors and the fact that the operating organization has the prime
responsibility for safety.

Selection of contractors is via price negotiating and bidding process, however, most
individuals have been on the site since the construction of the facility and expected to be
there for a considerably more years. The relationship with KKNPP and the contract
companies is more an alliance relationship. Bidders must be on a qualified bidders list and
are regularly audited by TEPCO. They must have a QA system which satisfies government
recommended nuclear guideline JEAG 4101 or ISO 9001 or the government directive for the
nuclear power plant operators JEAC 4111 2003. On-site contractors’ QA program documents
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are reviewed and approved by TEPCO every year. The contract contains the specifications
and deliverables, and the receiving department such as maintenance monitors performance.
There are 41 major contractors on site and each one often hires its own series of
subcontractors. These are often local industries or they can be brought in from other locations
where the prime contractors also have facilities. In this way KKNPP is assured of an
adequate supply of skilled labor to suit its needs, and in the majority of cases the same people
are brought in to do the same works every year hence a considerable skill and experience
base has been established. The contractors and subcontractor staff expressed the feeling that
they are part of the family and have a sense of ownership and pride for the equipment and
services they provide the company.

The contractual arrangements between KKNPP and the prime contractors is tight as is the
arrangement between them and their subcontractors. All the contracting organization
personnel from managers to the workers, appear very capable of doing a safe and quality job,
and were eager to learn how to improve in these areas by adopting “Event Free Tools” such
as STAR and procedural adherence. Contractor performance in the field appears to be good
and is carried out under the close supervision of contractor and KKNPP supervision often
working as a team. Team planning before jobs commence is a feature that involves all parties
in preparing and delivering quality work on schedule. This arrangement appears to work
well. Few statistics are available on deviations from contracts or quality standards but these
metrics are now being gathered to help the contractor organization align its improvement
efforts. Some contractors had developed their own metrics and are performing self-
assessments in order to demonstrate sincerity to KKNPP and the local public

The KKNPP relationship with contractors has been an area of focused improvement over the
past year. A Joint Promotion Team made up of middle age group representatives from 10
subcontractors has been formed. Questionnaires have been distributed and analyzed.
Suggestions for improvement are actively solicited from both KKNPP and contractors via a
suggestion box scheme and the number of worker proposals for improvement has risen
considerably from February through August. Visible actions are taken by KKNPP to make
the suggested improvements in the field. Results of the suggestions are available for all and
posted in the entrance buildings to the units. The team recognized this as a good practice.

Contractor foremen are now being trained on safety culture aspect of the workplace with
items such as event free tools like STAR, 4S housekeeping and foreign material exclusion,
communication, and non-conformity reporting requirements. The concept of safety culture
now forms part of the contractor supervisory training. Senior management has talked to 800
contractor foremen, nearly all of them, twice in the last year in order to emphasize these
points.

A joint KKNPP contractor committee meets regularly to discuss and resolve safety issues,
and a monthly safety meeting is held with all contractors to appeal for safety. Field
discussions and observations noted a passion for safety among the contract organizations and
supervisory personnel, which was reflected in a good field performance in both industrial and
nuclear safety aspects.

As the contracting function plays such a significant role in the safety and success of the plant,
the team paid special attention to this area, and acknowledges that although both TEPCO and
the major contracting organizations have been very successful in improving the working
relationship some weaknesses still exist. As the arrangement is so crucial in the future safe
operation of the plant the team has made a recommendation in this area that KKNPP
strengthen its assessment and supervisory capabilities over contractors.
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Since the disclosure issue the regulator has responded to public and government pressure to
strengthen the regulatory process and ensure the government safety policies are adhered to by
the plant. New regulatory requirements have been introduced where the regulator is required
to inspect and sign off on all major functions and processes of QA activities. This is a part of
the regulatory strategy to move from prescriptive inspection based regulation to more of a
process base. On the other hand, this increased scrutiny by the regulator has been interpreted
by the plant as somewhat micro managing.

Dialogue with the regulator takes place for significant issues and there is room for increased
dialogue on general strategic issues to help future cooperation and understanding which will
be of benefit to both the plant and the regulator.

The new regulatory Quality Assurance code (based on ISO 9001) introduced last year
requires a definition of the product of the site and the customer of that product. This has been
interpreted as the nuclear safety regulation being the customer with the product being nuclear
safety. The Quality Assurance (QA) program has been added to the site Technical
Specifications, and for the last two years the site policy has been full disclosure to the public
in order to regain the lost trust. During the earthquake and scram of unit 7 on 4 November
2004, the public officials and local public were informed of the state of the plant within 15
minutes of the event and communication continued until a stable state was achieved.

A public flyer was issued with local newspapers explaining how the plant was designed to be
able to cope with such seismic events and the precautions that were taken by the plant after
the event. Similar information is posted on KKNPP website.

Significant care has to be taken under these conditions to ensure that the message to
employees remains one of safety first rather than safety is to convince public officials. To re-
enforce the safety first message the latest corporate policy, which is the top policy for the
site, clearly puts safety first with information disclosure next and dialogue with society third.

The committee structure for the important safety functions is in place and being refined.
Some of the committee functions still require more focus on performance monitoring and
oversight rather than activities and technical detail. The team attended a preponderance of
committee meetings and noted that some could be shortened and others could be combined.
The “work scrap” committee has also detected the same issue and is encouraged to continue
to reduce meeting time as much as practical.

1.2. MANAGEMENT ACTIVITIES

Plant management has moved towards performance management, significant performance
indicator development and improvement goal setting only recently. As an illustration of this
the present site performance indicators are in six areas: community confidence, numbers of
improvement proposals, quality target, overtime, workplace accidents and power generation.
These indicators are to be expanded next year to 22 performance indicator targets more
closely aligned to the international nuclear community and customized for local conditions.
This is one area where the plant needs to improve and the team has recommended that site
management accelerate their development.

There are many communication processes used across the site from safety rallies to posters
and information booklets. For example, every Friday senior KKNPP managers hand out
information leaflets to contractor personnel as they enter for work. However, for some
important programs such as, the Nuclear Renaissance, which is a key recovery initiative
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meant to build leadership, embed safety culture and systematically bring performance to
excellence, some KKNPP employees, including managers are unaware of its content and
most are uncertain of what is expected of them and by when.

The presence of managers demonstrating expectations and standards in the field to all
employees and contractors is particularly important and according to many interviewed this is
performed well across the site. The team noted managers in the field and especially
contractor management and supervision are delivering a very strong safety message. This is
effective as the team noted strong adherence to industrial safety rules by most contractor
personnel. Despite these observations however, some managers and supervisors are not
actually carrying out the observation and coaching duties while in the field and are not
feeding back observations.

The team encourages KKNPP management to continue to increase presence in the field and
enhance communication process for important improvement initiatives.

The site has so many recovery and improvement initiatives underway, at this time, that there
is a need for a co-ordination plan with accountabilities and timelines. The site does not have
such a plan as yet, as is illustrated by the Nuclear Renaissance programme which appears to
be continuing slowly but without significant demonstrable success. Without such a plan and
without measuring progress to that plan adequate progress will not be made. The site is
encouraged to develop such a vehicle and to treat it as a project with proper project
management techniques.

1.3.  MANAGEMENT OF SAFETY

An important element of the OSART review is the identification of those findings that exhibit
positive and negative attributes of safety culture.

The most significant positive safety culture attributes observed by the team with the
management and staff of the plant are:

- The commitment to openness and clear communication, eager to built safety culture for
bringing confidence to local community

- Willingness to improve the performance and programmes

- Engineers and managers are very open minded, transparent and willing to share their
experience

- Involvement and ownership of all employees

- Discipline of the personnel, attentive to adhering to established procedures

The team also identified several areas where management and staff of the plant are
encouraged to continue to enhance safety culture. These include:

- Periodic reviews of safety culture as a basic cornerstone of safety management and
quality assurance

- Questioning attitude as a state of mind of each individual to enhance understanding of the
reasons and consequences underlying the different work activities and actions

- Use of external operating experience worldwide and dissemination of the lessons learned
to rise awareness and preventing events

- Self assessment at all levels to support the achievement of continuous improvement
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The team concluded that there is a high commitment to nuclear safety by the management
and staff at Kashiwazaki-Kariwa NPP that could be further expanded. The plant team that
contributed to the good preparation for the OSART mission and all the plant staff that
contributed to their implementation is encouraged to continue with their efforts for sustaining
the momentum in close synergy with the established recurrent prevention and renaissance
program. Senior managers are also encouraged to continue with their initiative to develop a
safety culture environment in accordance with developments promoted by the IAEA and
other world organizations. The implementation of the OSART recommendations and
suggestions will contribute to management’s support to improve the safe operation of the
plant.

The safety policy for KKNPP nuclear generation is embedded in the Quality Assurance
regulation, which clearly takes precedent over other areas. The full range of processes and
activities that make up a fully comprehensive programme however, are not all contained in
the QA programme which does not cover such items as safety culture, leadership and human
performance. Likewise, the site program and in fact the corporate support function is
somewhat fragmented in its coverage of nuclear safety and the team has made a
recommendation that an integrated scheme be developed for the site.

The team noted strong leadership by the senior management of the KKNPP corporate
organization.

A senior executive from corporate office stated the incorporation and engraining of a strong
safety culture throughout the organization of the three TEPCO nuclear plants was number
one priority. This would entail enhancing individual capability, taking decisive, timely action
and improving education and human resource management. This philosophy is being strongly
directed into site programs and behaviours by a strong leadership team of senior
management.

The plant has recently introduced a non-conformance reporting system and a senior
management committee that meets once or twice per day to review and disposition all non-
conformances. These range from insignificant to major issues. Every three months a
distillation of the situation is presented to all plant senior managers including the site
superintendent at the non-conformance quarterly report meeting. Reporting of these items has
now grown from 200 per month to 400 per month and the categorizing and trending of results
has started. Although in the early stage of development, the analysis and identification of
problem areas and the allocation of accountability for corrective actions is good and plant
management is encouraged to continue its development. The practice of requesting those
responsible for any non-conformance corrective actions which have not been corrected
within a 100 day period, to defend their position in front of this meeting, is a good way for
management to demonstrate its commitment to continuous improvement and resolving
problems and it to be commended.

1.4. QUALITY ASSURANCE PROGRAMME

As Quality Assurance is now part of the site Technical Specifications, a new organization has
been established and a solid programme with a defined organization is in place. The QA and
audit departments would benefit from an influx on a temporary basis, of independent field
specialists such as RP and Chemistry and other areas as required. The QA role is quite widely
used in the industry as a developmental rotation for area specialists on a career path to senior
management and at the same time it provides the QA function with more capability and
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credibility in the field. The team encourages site management to consider this as an
enhancement to the present QA process and has made a suggestion in this regard. The
existing QA programme covers contractor, as well as, KKNPP activities and is regularly
audited by the independent audit team reporting to the President.

1.5. INDUSTRIAL SAFETY PROGRAMME

The team noted that the industrial safety programme is, in general, strong and has achieved a
good performance level of 0.08 lost time injuries per 200,000 hours worked compared with
the industry norm of 0.2 lost time injuries per 200,000 hours worked. Several high hazard
jobs were observed and in every case all the necessary industrial safety risk analysis had been
carried out and work was being performed in compliance with good safety practises.

Of note was the immediate senior management attention to any accident which occurred on
site during the visit. Within hours all managers were aware of the incident and what needs to
be done to prevent something similar from happening. Within days this had been transmitted
throughout both the KKNPP and Contractor organizations.

Safety surveys of two generating units per month are carried out by contractor and KKNPP
teams. Most of the deficiencies in industrial safety are corrected within 24 hours and the
manager confirms correction. At the once per month meeting of KKNPP and the contractor
“Safety Council” all event reports, near misses and inspection reports are disseminated and
discussed.

1.6. DOCUMENT AND RECORDS MANAGEMENT

A large majority of permanent inspection records conducted by contractors is a copy of the
original field version. This does not meet international standards where the original signed
copy must be the permanent record. Further investigation revealed, however, that many of the
contractors keep the originals as a reference. However, the terms and conditions of storage
are up to the contractor.

In order to respond to some deficiencies identified particularly by the independent audit from
the corporate office new document storage facilities for hard copy documents have been
introduced and new software applications applied for electronic retention and retrieval of
documents. This includes all the necessary back-up and disaster recovery capability. Not all
documentation and data has yet been input to the system, such as, training records etc. but it
is scheduled for input over the next year.
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DETAILED MANAGEMENT, ORGANIZATION AND ADMINISTRATION

1.1.
1.1(1)

FINDINGS

ORGANIZATION AND MANAGEMENT

Issue: Kashiwazaki-Kariwa NPP (KKNPP) management interface arrangements
between itself and its contractors and subcontractors have some weaknesses and
should be strengthened in some areas.

Observed contractor and sub-contractor performance was generally good and
relationships between them and KKNPP has improved significantly over the last year
however some anomalies were noted;

- The in-house radiation protection group does not perform an independent
evaluation of contractor Radiation Protection Technicians that work on site for the
first time before being assigned a job. The contents of contractor radiation
protection personnel training are not reviewed and approved by the KKNPP
radiation protection staff. Several incidences of poor practices by contractor
radiation personnel were observed in the field during maintenance and radioactive
waste work.

- Investigation into the accident of a contractor falling into the spent fuel pool
revealed some concern over the KKNPP supervisory personnel standards with
respect to safety belts and the particular role model standard being exhibited by
the KKNPP personnel.

- Observed a KKNPP staff member not insisting on strict foreign material exclusion
standards to some people in the spent fuel pool area whereas a contractor
supervisor in the same area did insist on appropriate behavior.

- There is little KKNPP guidance to subcontractors on which chemicals it is
acceptable to bring into the field and some contractors agreed that their control of
chemicals in mainly based on past experience rather than KKNPP supervision.

- There is a system of management walk-downs whereby all KKNPP managers of
technical affiliation are required to perform plant walk-downs to obtain better
knowledge of on-site conditions, to encourage good practices and eliminate bad
practices in both KKNPP and contract personnel. Managers are supposed to
perform these walk downs 10 times a month and a procedure exists telling them
how to conduct the tours and how to report conditions and actions taken. Out of
46 managers nominated for the walk-downs only 18 have submitted the
appropriate observation report forms for July, August and September.

There is a potential that some KKNPP supervision does not have the capability to
demonstrate the right role model standards due to deficiencies in their training
programmes.

As contract staff perform all of the maintenance and the majority of other work except
for operations, ineffective control and lack of demonstration of the expected standards
of safety and quality of contractor work by KKNPP staff could adversely affect the
safe operation of the plant.

Recommendation: The Kashiwazaki-Kariwa NPP management should improve the
interface arrangements between itself and its contractors and sub-contractors. KKNPP
should continue to improve its managing of contractor safety and quality of work by
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1.1(a)

1.1(b)

1.2.

1.2(1)

strengthening its ability to be accountable for contractor quality and to be better
“Smart Buyers” of contractor services. This requires developing and maintaining
strengthened expertise in the management and supervision of contractor services
including augmented training of KKNPP supervision in assessment of contractors and
how to role model the image it wishes contractors to emulate.

Basis: IAEA Safety Standard NS-G-2.4 chapter 4.5

Good practice: The removal of work in order to save valuable time for
developmental initiatives was stimulated by an excessive work load and ever
increasing overtime during recovery from the disclosure scandal and the subsequent
increased regulation and external scrutiny. The approach used has been to initiate a
“work scrap” process with the mandate to remove unnecessary work and save time
for improvement projects. The difference with the approach used by Kashiwazaki-
Kariwa NPP is the wide mandate and the high level of sponsorship and commitment.
The implementation team, which has a formal mandate and process with essential
criteria, meets once per week and is sponsored by the Site Superintendent and chaired
by the Deputy Superintendent Quality assurance and Nuclear safety. It contains high
level representation from all areas of the site. In the first four months of operation 84
ideas have been received and 23 enacted.

As an example the meeting process and structure was examined. It was found that
there were 35 meeting per month for managers above group level. Of those 6 have
been eliminated and 9 shortened saving a total of 5600 manager hours per year. The
OSART team also observed that the efficiency of some meetings could be improved
and that there may be opportunities to combine some. The site management is
encouraged to continue to reduce meeting time. As well as “meetings” the Work-
Scrap team has identified many other areas such as inefficient organisational aspects,
which are only in existence because “that was always the way it has been done” or
where a small team approach can save considerable time over the normal process.
With the high level sponsorship necessary changes are quickly enacted. An added
side benefit is that the managers are working together in a cross function mode, out of
their normal silos and creating group successes.

Good practice: The process of plant improvements is well organized and displayed to
the plant personnel and contractors. The plant has established a process in which
anyone can suggest findings on the site for improvements. Proposals are regularly
evaluated and in reasonable cases timely implemented. The bulletin boards at the
entrances to the plant units are used to display results of the evaluation or
implementation of the improvements. These boards further promote the improvement
process and encourage personnel to participate.

MANAGEMENT ACTIVITIES

Issue: Although under development, an integrated performance based management
approach is not yet in place across the site and although some performance indicators
exist in some areas their application, trending and use of associated targets is not
consistently applied.

- Management information on the performance of the training function is not
readily available to assist senior management decision making.
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1.3.

1.3(1)

- The maintenance related databases and software tools are not effectively used to
trend data and define future improvements in maintenance and equipment
performance.

- Few numerical goals and indicators exist for shift teams.

- Radiation exposure for major station departments such as operations, health
physics and chemistry are not being trended to determine any one departments
yearly trend.

- Very little trending of test results is taking place to capture aging characteristics
and formulate proactive preventive maintenance programs.

- Safety department performance indicators are not routinely used for monitoring
and control of program performance.

Site management and personnel may not be aware of where performance degradation
could be taking place and hence are unable to recognise such issues and take
proactive corrective measures in support of site goals and objectives.

Recommendation: Site management is strongly encouraged to accelerate the
development of Performance Indicators for use by all site, department and section,
management committees to trend and monitor key performance areas applying
corrective actions to reverse adverse trends. Targets for improved performance should
be established and progress to those targets routinely monitored. Key safety
performance indicators should also be used in the safety management processes at site
and at corporate office where the lack of such indicators is presently preventing
adequate oversight review of performance and continuous improvement.

Basis: TAEA Safety Standard NS-G-2.4 chapter 5.19

MANAGEMENT OF SAFETY

Issue: The programme for the management of safety is fragmented and would benefit
from clearer focus and direction.

- The Nuclear Renaissance programme established as a performance turnaround
process in mid 2003 does not have a clearly defined plan at the Kashiwazaki-
Kariwa NPP with activities, accountabilities or timelines. This program contains
some critical safety components such as safety culture, leadership, development of
performance indicators and safety oversight processes. Some people around the
site, including managers are unaware of its content and most are uncertain of what
is expected of them and by when.

- There are management statements committing to safety as the site number one
priority. The high level station policy, although not explicitly expressing such a
commitment, does have embedded in a commitment to the Quality Assurance
process which is the foundation for managing safety at the site. This is also built
into the plant Technical Specifications. The Quality Assurance Code for Safety in
Nuclear Power Plants JEAC 4111-2003 that is a basic requirement for managing
safety does not however contain explicit reference to human performance,
leadership or safety cultural aspects of successful safe nuclear plant operation.

- There is no formal systematic performance based oversight review process for
nuclear safety either at the corporate office or at the site. There are two processes,
which come close at the site. The first is the Safety Management Committee,
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1.4(1)

which deals mainly with managing the plant technical specifications and
modifications and dealing with high profile issues of the time. This committee
does not however have an agenda with items that take an overview of
performance trends in all safety relevant areas including human performance,
leadership and safety culture topics. It has no professional external membership to
provide the questioning independence required on such committees. The second is
the Management Review Meeting recently initiated by the Site Superintendent for
a twice per year review from each department covering the status of QA and other
related activities but this again is lacking in the human performance aspects. From
the corporate viewpoint the Corporate Nuclear Safety and Quality Conference,
which is attended by TEPCO top management, meets at least every six months
and reviews Audit and any specific nuclear safety issues but again there is no
systematic review of safety relevant performance trends. This committee does
consist of six external members.

- The scope of responsibilities in regards to nuclear safety management and the
related delegation of responsibility to the senior managers and department
managers is described in the document Station Z-10 but the plant reporting
relationship as depicted in the organization charts does not necessarily support
that definition. Some people in these organizations are confused as to their role
and to whom they should effectively report to be most effective.

- The design change role appears to rest with Maintenance and the operating line
and yet engineering is custodian of design documentation. Although any design
change that affects reactor operation must have corporate office approval and the
reliability improvement committee must approve others, it is unusual to have the
design authority with the duty to safeguard the design, in the same line authority
as production and maintenance. Protection of the integrity of the design is seen as
a critical independent engineering role with strong safety implications and is
usually under the custodianship of a qualified individual independent of the
production line authority.

- The reactor chief engineer is licensed by the National Regulator and monitors
day- to-day reactor safety performance. They are independent of the production
line authority and serve on various safety related committees. They have the
authority to overrule the Site Superintendent on reactor safety decisions should
the need arise. However, the criteria and process by which they fulfill their role is
not clearly defined and up until recently they were not required to complete any
formal reporting of performance.

Unclear focus and direction of the management of safety can lead to confusion of
priorities and roles and responsibilities with subsequent potential lack of attention to
important safety matters.

Recommendation: Plant management should review the entire programme involved
in the management of safety and institute an integrated scheme across the site with
clear lines of authority and roles and responsibilities and a comprehensive
improvement plan with milestones to be regularly monitored by senior management.

Basis: [AEA Safety Standards NS-G-2.7 chapter 5.3

Issue: QA audit from corporate and the site do not always include an independent
specialist in the areas being evaluated.
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e An independent radiation protection specialist was not assigned to assess the
radiation protection group performance during the last two audits in this area.
Although the team did identify some detail aspects an expert may have been
able to broaden the findings.

e Good international practice often augments the QA audit teams with an area
expert to help the team identify issues that may require expert knowledge to
identify.

Not using an area specialist when performing programme reviews can cause
weaknesses in programmes to continue and possibly increase in safety significance.

Suggestion. Consideration should be given to temporarily placing an independent
area specialist on review teams during QA audits when the need is felt because the
team lacks the expertise.

Basis: [AEA Safety Standard Series, Requirement No. RS-G-1.1, para. 5.110.
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2.  TRAINING AND QUALIFICATIONS

2.1. ORGANIZATION AND FUNCTIONS

Kashiwazaki-Kariwa NPP is implementing a phased improvement in their training in order to
optimize the use of available resources to manage this process forward. The Operations areas
have been given a higher priority for the improvement of training, because of the immediate
impact plant operations have on the state of the plant, and a Systematic Approach to Training
(SAT) has been implemented in that area.

TEPCO (Tokyo Electric Power Company) has implemented the Knowledge Skills and
Attitudes training analysis (NUREG 1021) which has been reviewed and updated by TEPCO
and reviewed again by the BWR Training Center (BTC) to ensure it meets TEPCO’s needs.
The Simulator, Classroom and On-Job Training (OJT) has been developed using this analysis
and the Japan Electric Association Guide JEAG 4802-2002 for Control Room staff and Field
Operators training.

TEPCO use the BWR Training Center (BTC) to deliver their Classroom and Simulator
training for Operators and they have established quality assured (ISO9001) programmes,
covering initial and continuing training needs. BTC provide an independent assessment of
Operator competence. The BTC utilize their evaluation data from their classroom and
simulator training in formal training oversight meetings with TEPCO to agree a programme
of prioritized improvements to their courses.

The Non-Operations areas are being improved using the Plan-Do-Check-Act (PDCA)
principle where existing training programmes have been improved with the incorporation of
improved training plans and training evaluation processes.

With the experienced and knowledgeable instructors, the training materials adequately
support classroom and simulator based training. They are written to a standard format and are
controlled using a QA documentation control. However, these training materials commonly
have a small number of objectives while the trainee assessments inferred a larger number of
more detailed objectives. In addition, On-Job Training (OJT) does not have specific
instructor guidance on the criteria to be met during the training, which may lead to some
inconsistency of assessment. (For example, the opportunity to reinforce nuclear safety, safety
culture and keeping radiation dose As Low As Reasonably Achievable (ALARA) is not
formally included in the OJT Guides.) The team has made a recommendation on the
specificity of training objectives to ensure that quality standards are maintained from the
training analysis phase.

The evaluation of training in capturing trainee feedback following the training together with
any assessment results is effective in improving the quality of the delivered training. In the
Operations area, the Instructors provide feedback on trainee performance to the Shift
Supervisor that describes specific areas for trainee development. However, there was little
evidence that the effectiveness of training was evaluated using work-place performance. An
example observed by the team was a Fire Fighting drill that was conducted where only a
percentage of the trainees operated the equipment. No on-job assessment of competence is
conducted to verify the effectiveness of this training. The team has made a recommendation
about using work place behaviors in training evaluation.

Training records appear to be well maintained and are mainly in a paper-based format. There
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are some databases and spreadsheets that present information on the status of the training
plans in some functional areas. These training records are the responsibility of the individual
Group Managers for their own areas and other training providers such as BTC also maintain
their own records. However, approaches to managing this training data vary across the site,
making the oversight of training data difficult to observe. In addition training course
identification codes were not apparent on qualification certificates and training course
revision control is not apparent in training records making it difficult to assess individual
training needs resulting from new skill requirements. BTC include revision codes in their
training records system but Kashiwazaki-Kariwa NPP do not utilize these. The team has
made a suggestion in these areas.

The commitment to training has been demonstrated by the Site Superintendent for example:
through his policy statement on 13 May 2004, the increased training budget and the actions
from the Management Review Meetings in April. The commitment to training is also
demonstrated through the extensive initial and continuing training programmes. The quality
assurance management system details the policies of Kashiwazaki-Kariwa NPP that are
delegated to each Group Manager to individually manage. However, there are some
indications that the business demands on Group Managers time is competing for their time to
spend on Education and Training matters.

The outputs from the Management Review Meeting, the Site Superintendent’s policy and the
Rainey Team (Leadership Development Exchange) shows self-awareness by Kashiwazaki-
Kariwa NPP of their issues and an openness to learn.

The team recognizes the very significant commitment that has been given to improving
training over the past two years.

All training, witnessed by the team, appeared to be well managed, conducted at a measured
pace, trainees were responding with questions and taking part in the exercises. In practical
training, there appeared to be a good balance of theory with practice to maintain the trainees
interest.

Informal mentoring of less experienced staff by those with more experience happens
naturally as part of the (Japanese) culture. New staff undergo extensive periods of training
under the supervision of work team leaders and their managers before being allowed to work
without direct supervision.

2.2. TRAINING FACILITIES, EQUIPMENT AND MATERIAL

The Maintenance Training Center is well equipped with laboratories and actual plant
equipment that help make training effective through replication of elements of the work
environment.

BTC have full scope simulators replicating Units 4 (BWR) and 6 (ABWR) which are capable
in modeling plant conditions to the requirements of the Kashiwazaki-Kariwa NPP
specification. The tutor controls were very easy to use to change plant parameters and to
simulate accident conditions.

The simulator exercise review room had three plasma screens to replay key data such as the
sequence of events, graphs of the main parameters against time, a schematic of the plant
showing plant status and a video of the control room. All of these displays were synchronized
during replay. The control of these recordings was simply done by dragging a cursor along

16

TRAINING AND QUALIFICATION



the time axis of the chart display and starting/stopping the replay. These recordings were
available immediately following the simulator exercise to provide an excellent review tool
and the team commends this as a good practice because of ease of use and rapid availability.

There is a site based full scope simulator that is under the control of site staff making it easier
to introduce new scenarios quickly to enable Operations Feedback issues to be trained
quickly.

2.3.  CONTROL ROOM OPERATORS AND SHIFT SUPERVISORS

The initial training of Operations staff is extensive. The first months of training are similar
for all technical staff providing familiarization of the plant operation through a mixture of
supervised time on the plant and classroom training. Operations staff begin their Operations
Training programme which is a mixture of BTC courses, site courses and OJT. Staff are
assessed and interviewed prior to taking on more senior roles.

There is an extensive programme of training planned into the training shifts of 10 training
days in every 84 days. The programme is a mix of essential items plus optional ones that can
take into account the plant-operating modes.

All KK simulators were configured to S.I. units of measure prior to changing the plant to
familiarize the operators with these units and to identify any potential difficulties prior to the
changeover on the plant.

BTC provide Team Collaboration Training for each Operations Shift to provide some input to
and assess the collaboration performance of the team using the simulator. Skills such
communication and situational awareness are evaluated against expected behaviors and
feedback is given to individuals and teams in how to improve. The results of these
assessments are plotted and trended.

On Job Training (OJT) is well structured and required training for staff. As mentioned above,
the team has made a recommendation on the specificity of training objectives.

There is a formal OJT process to refresh and update Operations staff that have been away
from their post for a significant period. The topics to be refreshed are listed depending upon
the post and the duration of the absence.

2.4. FIELD OPERATORS
Field Operator Training is included in 2.3 above.

Refueling and radwaste workers are contractors who are comprehensively trained and
assessed prior to taking up those roles.

2.5.  MAINTENANCE PERSONNEL

TEPCO Maintenance staff undergo months of operations familiarization training followed by
an extensive programme of training to learn the skills required to carry out maintenance
work.

The Maintenance Training Center has a good range of mock-ups, identical pieces of plant
equipment, and well-equipped laboratories that allows for training in simulated realistic
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conditions. Lesson plans were controlled, written to a standard format and include safety
hazards and safety precautions. Contractor staff include some of their staff on these training
programmes and may utilize the training mock-ups to carry out their own training.

On Job Training (OJT) is based on a guide, which lists the on-job training tasks for three
levels of development for the trainees. The trainee and their manager put the selected OJT
tasks into a 6-monthly appraisal plan. This plan is reviewed by the manager to ensure the
trainee develops satisfactorily and it is reviewed by the trainee to feedback on the support
they have had to achieve the training goals. The OJT guides do not have specific training
objectives and the team has made a recommendation in this area.

Other than Basic Safety, Radiological Protection training and some team leader training, the
contractors train their own staff and provide qualification certificates and length of
experience when required by the work plans. Detailed work plans and good supervision is
considered acceptable to achieve quality work rather than confirming the detailed
competences of the contractors’ staff. Kashiwazaki-Kariwa NPP carries out quality assurance
audits that the contractors are adhering to work plans and have the necessary qualifications
and experience.

2.6. TECHNICAL SUPPORT PERSONNEL (INCLUDES TECHNICAL SUPPORT,
CHEMISTRY, AND RADIATION PROTECTION PERSONNEL)

The training for the technical support personnel follows the same pattern as for Maintenance
staff above.

2.7.  MANAGEMENT PERSONNEL

TEPCO have a management-training programme to develop both senior non-managerial
grades and managerial grades in management skills in preparation for their potential
promotions. The management training programmes have been revised to meet the needs of
the new company vision to develop a clear set of management attributes such as innovation,
can do spirit, thinking beyond organizational boundaries etc.

Management development is driven through the use of competence frameworks used during
performance/development appraisals, which are transparently linked to the bonus scheme.

There are some additional initiatives to support management in evolving the culture in
TEPCO including:

1. The introduction of the Leadership Development Exchange (LDE) programme which
is using the experience of consultants who have managed a culture change
programme at another NPP and looks at personal; interpersonal and process
improvement techniques. This programme is part of the overall Renaissance
Programme and is in its early stages.

2. A systematic Business Ethics programme has been initiated with a public
commitment demonstrated by the top management of TEPCO, which has utilized the
views from many of the staff and contractors to influence the design of the
programme. The programme is to develop employee attitudes for: compliance;
integrity and open communication.
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2.8.  GENERAL EMPLOYEE TRAINING

The Kashiwazaki-Kariwa NPP Enterprise Council delivers the safety training courses for
appropriate staff and contractors. These courses include Basic Site Safety Training and
Radiological Training and Contractor Foreman. The training manuals are well presented and
the training rooms are satisfactory. There is more than one assessment paper for assessed
courses to mitigate trainees passing on ‘correct’ answers to each other. Instructors review
the answers with Trainees following the assessment to reinforce the important learning
points.

The assessment of, what was stated as, “essential knowledge” of the Basic Site Safety
training is based on 20, one-out-of-three, multiple-choice questions with a pass mark of 70%.
Additionally, there is a significant probability that guessing some answers will allow trainees
with less knowledge than 70% to ‘pass’. The effectiveness of this assessment process has not
been evaluated to check that staff maintain their competence to manage safety following the
training. It is therefore not clear whether this meets the nuclear safety needs of Kashiwazaki-
Kariwa NPP and the team has made a recommendation around evaluating training through
measurement of work-place performance.

Statutory safety education is carried out through a rolling programme of seven lectures that
all TEPCO employees (plus radwaste and refueling contractors) must attend over each 3 year
period. The database to manage the attendance on these lectures is linked to the Human
Resources database so that staff movements can be taken into account in ensuring all staff
receive this training.

Statutory safety education exams have a pass mark of 60% which is believed will ensure
those passing have sufficient necessary information. There is no validation process to
determine if this mark is effective in achieving that goal and the team has made a
recommendation around evaluating training through measurement of work-place
performance.
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2.1

2.1(1)

2.1Q2)

DETAILED TRAINING AND QUALIFICATION FINDINGS

ORGANIZATION AND FUNCTIONS

Issue: Training objectives are written at a high level of generalization so that the
design, develop, implement and evaluation stages, of a Systematic Approach to
Training (SAT), have lost some information from the analysis stage to determine the
required competences.

- Review of simulator, operator and maintenance training materials each had around
three objectives while the trainee assessments inferred a larger number of more
detailed objectives

- The OJT Guides for Maintenance, Radiation Protection and Chemistry do not
provide guidance to assessors to question trainees about ALARA, Industrial
Safety or Nuclear Safety in order to help develop a culture of safety awareness
and a questioning attitude

Without specific objectives containing the assessment criteria developed from the
analysis stage of the SAT:

- Developers of training might not create effective training sessions

- Trainees may be unclear as to the purpose of the training, which can impede the
learning process

- Trainee assessments might not assess the required knowledge, skills or attitudes.

- Training evaluation based on work performance might not focus on the desired
performances

Recommendation: Kashiwazaki-Kariwa NPP should use training objectives that
contain specific assessment criteria to ensure that the information gained during the
analysis stage is not lost for the design, develop, implement and evaluation stages, of
a Systematic Approach to Training (SAT).

Basis: IAEA Safety Standard Series No. NS-G-2.8, article 4.14.

Issue: There is little evidence that operational data and employee behaviors including
contractors in the work-place is utilized in evaluating the effectiveness of training.

- The effectiveness of the basic Site Safety Training and Radiological Training has
not been evaluated to check that staff maintain the competence to manage their
safety following the training.

- Statutory safety education exams have a pass mark of 60% and the assessment of
essential knowledge of the basic site training is 70%. There is no work-place
performance validation process to determine if this pass mark is effective in
achieving the goals of the training.

- The assessment of essential knowledge of the basic site training is based on 20,
one-out-of-three, multiple-choice questions. There is a significant probability that
guessing some answers will allow trainees with less knowledge than the 70%
pass mark to ‘pass’ and gain access to site. There is no performance based
validation that this assessment process is effective in meeting the goals of the
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2.1(3)

training.

- Trainees failing an assessment exam are required to re-take the same exam until
they pass. An alternative set of papers using a range of questions based on
detailed objectives may help to associate the trainee’s learning with plant
operations rather than to the memory of the test paper

- A fire drill was observed and only a percentage of the trainees operated fire
extinguishers. There is no validation that this method of training is effective for
all of the trainees

Without a system to effectively evaluate training using operational data and employee
behaviors in the work-place then positive trainee feedback and good pass marks could
lead to complacency that the training is meeting its business needs.

Recommendation: Kashiwazaki-Kariwa NPP should introduce an effective system to
utilize operational data and employee behaviors in the work-place to evaluate the
effectiveness of training.

Basis: IAEA Safety Standard Series No. NS-G-2.8 article 4.14

Issue: The training and qualification records are distributed across different
management units and are not presented in a controlled format making it difficult to
assess the current status and trends of the qualification of staff and contractors at the
plant.

- Management information on the performance of the training function is not
readily available to assist senior management decision-making. However, some
training records have been placed on separate computer systems

- Annual Emergency response and fire training is carried out annually but line
management is not clear who has received the training

- Ad-hoc training is carried out to brief operators on the issues raised by
Operations Feedback but there is no formal system of recording that demonstrates
who has received each training

- Training course identification codes were not apparent on qualification
certificates and revision control is not apparent in TEPCO’s training records
making it difficult to assess individual training needs resulting from new skill
requirements.

Without a system to access training and qualification records easily across
Kashiwazaki-Kariwa NPP it can be difficult to establish the qualification and training
requirements of staff and plan work and training activities effectively.

Suggestion: Kashiwazaki-Kariwa NPP should consider implementing a system to
allow training and qualification records to be accessed easily across the site.

Basis: IAEA Safety Standard Series No. NS-G-2.8 article 4.44, 4.45,4.46 & 4.48
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2.3(a)

CONTROL ROOM OPERATORS AND SHIFT SUPERVISORS

Good practice: The simulator exercise review room had three large, wall mounted
plasma screens to replay key data such as the sequence of events, graphs of the main
parameters against time, a schematic of the plant showing plant status and a video of
the control room. All of these displays were synchronized during replay. The control
of these recordings was simply done by dragging a cursor along the time axis of the
chart display and starting/stopping the replay. These recordings were available
immediately following the simulator exercise to provide an excellent review tool.
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3. OPERATIONS

3.1.  ORGANIZATION AND FUNCTIONS

The operation of the 7 units and auxiliary equipment, has recently been entrusted to two
departments, one for units 1 to 4, and the second for units 5 to 7. Their managers share the
concern of working as closely as possible. Apart from a chemistry and radiation protection
group and a core and fuel group, each operations department is composed of shift teams, plus
2 off-shift support groups.

Each unit, except for units 6 and 7, which are operating in common, is operated by a set of 6
shift teams. One team is generally composed of 6 engineers or technicians, including a
licensed shift supervisor who has a clear overall responsibility on his unit in real time. He is
assisted by an assistant shift supervisor, one (respectively 2 for units 6 and 7) senior operator,
one (respectively 2) main equipment shift operator, and for the field work by one assistant
senior operator and one (respectively 3) field operators.

The work rotation is organized in 3 shifts, including a 12-hour night shift (with an allowance
for a one-hour rest during the night. The 5 to 7-week cycle provides for a week for training
and a week for day-time work or rest. The plant is considering implementing 2 x 12 hour
shifts in a 24-hour day next year.

The plant operation group provides day-time support by preparing procedure revisions,
surveillance tests schedules, training programmes, relations for dispatching electricity, also
by caring for facilities and consumables, and by doing some coordination with the other
departments. The plant operation assessment group focuses on performance analysis, trouble
and operating experience reports, and on ensuring relations with the regulatory inspectors.

The staff are generally well aware of their responsibilities: safety is a clear priority. They
have some idea of the orientations for the future: the enhancement of nuclear safety culture
generally evokes good compliance and transparency. However, operation departments have
recently begun to develop policies and programmes, which are in various early states of
implementation. For instance, a self-assessment is a promising tool for improvement. The
team has found that the department and group objectives are barely known by the personnel,
including the shift supervisors. So far, no numerical performance indicators are defined, kept
up to date or communicated.

Senior management oversight and presence inside the units could be enhanced. Additionally,
the field operators do not get in the field supervision and guidance from the shift supervisor
or his assistant. In the area of fitness for duty (which concerns operations as well as other
departments and contractors), there is no site prescription or programme.

The knowledge and skills of the operators are provided by comprehensive initial and
continuous training, terminated by exams (on a 3-year basis after the initial ones). The
training includes on-the-job training, nuclear safety culture seminars, simulator training,
experience feedback, etc. The yearly volume of continuous training effectively performed is
quite satisfactory (in the order of 6 to 7 weeks).

Having operators make short videos to transfer experience and knowledge of rare operations
is a very good practice. Also, in order to account for differences between units, when an
operator comes back from a long leave or is transferred from one unit to another, he is given
required retraining, or he is a trainee under the responsibility of a qualified operator of the
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transferred unit for sometime. However, no requirement exists for shift supervisors in a
similar case. The team suggested to develop compulsory familiarization training for the
shift supervisors after a long absence, or when they move from one unit to another. Practice
for retraining of the shift supervisors when they move from BWR to ABWR should be
formalized.

Performances in terms of reliability of operations are excellent and originate in the caution
and professionalism of the operations staff. However, they also derive from the outstanding
reliability of equipment, materialized by the low number of open maintenance request forms,
from the near to perfect housekeeping and from the effective cooperation between operations
and maintenance when a quick response is needed.

The daytime ahead support for operations shift teams is not sufficient, regarding
comprehensive schedules, safety precautions analysis of activities, or operations specific
procedures. This is the case in power operation, but also during short shutdowns and during
outages. The team made a recommendation in this respect.

3.2.  OPERATIONS FACILITIES AND OPERATOR AIDS

Generally all operator aids and facilities are well maintained; in good condition and modern.
Control room and plant lighting is excellent.

The site has reliable communication systems available. The mobile phones associated with
the local site network were tested and in some areas of the plant were found not to have a
signal. However, hard-wired phones are available within the plant at various locations.
Communication system is user-friendly and widely used.

Equipment status is clearly displayed in the MCRs. Annunciators are not lit during normal
operation in the MCR of units 6 and 7 and they are easy to read. Annunciators in the older
type of units are relatively small and more difficult to read easily. Some especially significant
unit 4 annunciators were clearly marked. Others lit because of maintenance work during the
outage had stickers on them to show that they do not indicate a particular plant problem. The
team considers it as a good approach.

The system for controlling, maintaining, approving and updating documents on panels and
walls in the different rooms is well established. However, some types of documents are not
controlled and were found unauthorized. The team suggests extending the existing
documentation control policy for all posted documents.

Process computers of all units provide all required plant performance data and are ‘state of
the art’” in the MCR of units 6 and 7.

The design of the Main Control Room of units 6 and 7 enhances the reliability of operation
during emergencies and maximizing the efficiency and effectiveness of the operating crew.
Following a scram, operator required actions are minimized. This design was developed in
the close cooperation between the designer and the TEPCO operating organization and the
team considers it as good practice.

The MCR and Remote Shutdown System (Room) are well equipped, however operability of
the MCR and Remote Shutdown System (Room) are not sufficiently guaranteed due to not
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having some of the necessary operator aids for emergency conditions. The team suggests that
Kashiwazaki-Kariwa NPP consider making improvements in this area.

MCR housekeeping is on good level.

Plant equipment and plant areas are generally well identified. However the team noted that
some of plant units and plant trains are not always clearly identified and suggests that
Kashiwazaki-Kariwa NPP consider identifying these areas more clearly.

The labeling for plant isolations is done using different methods. Valves are chained and
locked for critical nuclear safety functions, for prevention of radioactive release or for
production, but not for worker protection during isolation of equipment

Material-condition is generally excellent on the operating units and described in the
maintenance part of this report in detail.

3.3. OPERATING RULES AND PROCEDURES

Operating requirements have become more comprehensive and detailed in the recent years,
and it takes efforts and time for the operations staff to comply with these more stringent
requirements with the necessary QA. This has led to a major effort by the plant to update the
operations manuals.

The operations documents are composed of three levels of procedures; the third level
provides mainly for operating procedures for the reactor as a whole, as well as for individual
equipment and systems procedures, surveillance test procedures (the operations department is
in charge of all surveillance tests in power operation), alarm procedures, abnormal and
accident operating procedures, walk-down procedures. It must be underlined that alarm
procedures are of a high standard.

The procedures have been found updated and well organized in the main control rooms. The
operating procedures are normally reviewed on a yearly basis.

Operating limits and conditions (OLC) are closely scrutinized during each start up, but not
later, as there is no periodic in-depth checking of the OLC during power operation. However,
the four reactor chief engineers, by double-checking the logs and sometimes patrolling the
MCR, play an important role in ensuring compliance with the OLC, and ensuring that
deviations are appropriately reported and documented.

After resuming shift work, it was observed that shift teams may stay for days and sometimes
weeks before becoming aware that a procedure revision has been enacted. Moreover, the
numbering system for revisions does not make it easy to check whether a procedure is
current. Therefore, some organizational improvement is needed in order to ensure that in all
circumstances the operator knows and uses the latest revision. (This could be achieved by
having operators be informed of changes in the status of the plant, modifications, etc, on the
day before they resume shift work).

In general, the state of operations documents is satisfactory. The plant could therefore
concentrate in the near future to improving and strictly enforcing the more general policies
and procedures relating to the conduct of operations (see below).

3.4. OPERATING HISTORY
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Refer to the operating experience part of this report, chapter 6.

Apart from computerized data, the operating history is provided mainly through operators
and shift supervisors’ logbooks, whose precision makes them widely used later throughout
the plant, and also from reports on non-conformities. As far as human errors or near misses
are concerned, “blame-free” reporting is successfully encouraged, although no criteria exists
for reporting those errors that did not result in defects or violations.

Shift teams are informed about operating events feedback from the plant or from other
Japanese reactors.

3.5. CONDUCT OF OPERATIONS

MCR operators are very responsive to alarms. The MCR operator activities were observed
during the trip of unit 7 after an earthquake, and the situation was resolved in very
professional manner. Actions on both units 6 and 7 were carried out correctly and the
communication in the MCR was correct. A similar situation and its resolution was observed
in unit 4, during the earthquake, four days later. However the team recommends paying
increase attention and focus to the status of the units.

There should be a stricter policy implemented to ensure personnel, who are not on duty do
not touch the operating panels. The MCR operators should establish a higher respect to the
MCR panels and operation of the unit itself.

The MCR operator’s logbooks, which are used as reference information for the following
shifts, should be considered as official documents.

The team also observed that there are often many people in the MCR and recommends that
the plant establish comprehensive rules to minimize unnecessary personnel in the MCR in
order to minimize disturbance to plant operation. This policy could help to increase the
authority of the MCR Operators over their plant and develop the necessary respect from the
other plant and contractor employees.

Photos, pictures, drawings and charts are enclosed to the MCR operator’s logbooks. This is a
simple and effective way to transfer complex information about issues to all shifts and
managers. The team considers it as good practice.

Procedures are widely used. For example, alarm procedures are supported by touch screen
and operators can easily and quickly find the required responses. The plant does not have
written rules as to how closely an operator must refer to a procedure, but the observed
practice was satisfactory.

Shift turnovers and briefings are effective, generally well formalized and structured.

The pre-job meetings are often used in preparation for unusual jobs, evaluating their risk and
sharing information about them.

System and component status changes are appropriately authorized

The plant has a surveillance test programme, established on a monthly basis which is
executed with care. The system of surveillance checklists is comprehensive; however, during
an observation of the surveillance test it was discovered that the MCR operator’s and field
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operator’s checklists covered all three safety trains using one checklist. The plant recognized
it as an issue and new procedure is in the process of being prepared.

Field operators’ routine plant patrols are carried out professionally with excellent self-
discipline. They check plant vibration and the noise of motors with the use of a special tool.
The field operator’s performance during surveillance tests was also carried out very
professionally. New field operators are coached during their patrols by shift supervisors. This
practice could be enhanced, at a lower frequency, for the experienced field operators. Field
operators could be more consistent in correcting contractor’s mistakes. Field operators pay
excellent attention to industrial safety problems and their reporting.

Event investigation must be finished before the restart after reactor trip and shift supervisor is
obliged to get permit from site superintendent for the re-start with one exception — trip caused
by failure in external electrical grid. This arrangement reasonably supports following safe
performance of the units.

All operational personnel and also contractor’s workers very precisely with strict discipline
follow safety rules of the plant. On the other hand they should more often ask “Why” and
think about improvement of their work and also they could get more interested in the work of
other groups, which is not under their responsibility. They could improve safe performance
and find interface gaps between activities of different groups by this way.

3.6. WORK AUTHORIZATIONS

Work authorization process is comprehensive, robust and safe. Plant procedures describe all
steps and responsibilities clearly. People involved in this process are very well informed and
familiar with all safety measures.

The whole chain, from finding the deficiency up to the putting the equipment back into the
service, is well managed and supported by computer tracking. It includes the use of different
forms (MRF- Maintenance Request Form, PTW — Permission To Work, evaluation of
radiation or fire hazards etc.) and a comprehensive system of labeling used on the plant and
also on the keys of MCR panels.

Shift supervisors check the status of every item in this process, weekly. Tags for on-the-field
identification of MRF deficiencies are being posted in units 1 and 7 on a pilot basis. The team
encourages plant to replicate this practice on the other units.

The up-dated list of deficiencies (MRF) is attached to the standard patrol sheet in the
sequence of the patrol route through the plant. Therefore, field operators can easily check the
MREF status and progress. The team noted this as good practice.

Plant operation personnel use small portable data devices with relatively large screens for
checking system alignments prior to start-up of the unit after outage. Data is downloaded to
the portable data devices and software independently evaluates the progress of checks for the
approximately 9000 valves. The team encourages the plant to enhance usage of these portable
data devices for other purposes.

Shift supervisors evaluate all modifications in advance. However, a list of finalized
modifications is known two weeks before the start of the outage. Documentation relating to
the modifications is delivered to the MCR during the outage and sometimes just before the

27

OPERATIONS



start-up of the unit. In that latter case, earlier notification about planned modifications would
help shift personnel to be better prepared for start-up and operation of the unit after outage.

3.7.  FIRE PROTECTION PROGRAMME

Plant is equipped with a regularly tested outstanding automatic extinguishing system. Plant is
supported by top professionalism and excellent fire fighting equipment of the external fire
brigade. System for controlling a fire risky works well. These works are clearly categorized
and responsibilities are understood. Contractors and plant staff check real protection
measures in the place during fire risk works. Station staff, together with contractors, are
making an increased effort to prevent fire, including house-keeping, covering material with
non-combustible sheets, strict permit for fire risk work and dedicated fire supervisors.
There seems to be very low risk of fire due to a good control of fire risky works.

Shift activities in case of fire are well known by shift crew members. A major fire has not
occurred for several years. However the team recommends that preparedness for prevention
and for mitigating fire should be further enhanced in the areas of fire protection organization,
fire trainings, control of combustible material and fire barriers.

3.8. ACCIDENT MANAGEMENT

The operations shift personnel are trained to respond to an accident, during full-scope
simulator training, by using emergency operating procedures. These procedures include
event-based procedures, symptom-based procedures, and severe (beyond design) accident
procedures, with flow charts that provide efficient guidance towards the adequate procedure.

The staffing needs for implementing these procedures are at least four persons, which would
require at night, during outages in units 1 to 5, importing an operator from another unit.

The simulator training also deals with communication skills in the main control room inside
the shift team. However, as it was observed during the unit 7 trip due to an earthquake,
information requests from outside and information transmission might, during a severe
accident, disturb the shift team from focusing on bringing the reactor into a safe state.
Therefore, the team determined that there is room for improving the communication channels
and rules designed in the accident management plans and to design training exercises (on top
of the annual drill) to address this matter.
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3.1.

3.1(1)

3.1(a)

DETAILED OPERATIONS FINDINGS

ORGANIZATION AND FUNCTIONS

Issue: System for familiarization of shift supervisors after a long absence or when
moving from one similar unit to another is not compulsory.

Rules and practices for required familiarization after longer absence in the job or
before moving from one unit to the other within the plant or TEPCO company were
reviewed. Shift Supervisors move between units every 3 years (in average). During
discussions and observations in the MCR were found followings facts:

- The procedure for MCR staff retraining V-H2-T1 correctly requires retraining for
all MCR staff except shift supervisors

- Shift supervisors (SS) do not receive refreshment re-training after longer absence

- Shift supervisors do not attend compulsory re-qualification training or on-job
training when they move from one unit to another within the plant or between
TEPCO plants. General policy declares specific training based on results of
discussion with the Operation Department General Manager.

- SS declared that he moved from one site to another site without any additional
training before he started the job.

Without familiarization with status of the unit systems, shift supervisors decisions can
lead to mistakes in MCR operation.

Suggestion: The plant management should consider establishing a compulsory
system for familiarization of shift supervisors after a long absence or when moving
from one similar unit to another.

Basis: IAEA Safety Standard Series No. NS-G-2.8, par. 4.22

Good practice: The operation departments have operators create short videos, for
transfer of experience and knowledge of rare operations.

There is a three-year plan for having operations personnel in each shift team choose a
work-related subject and make the video by themselves. These videos will then be
used for training new field operators, for re-training confirmed ones, or for discussing
work practices.

When an activity is not frequent, such videos are an appropriate way for preventing
human errors on a long-term basis, by transferring field operations experience. This
“video bookstore” can then be used, both during planned training, or just before a
field operator is to perform the specific activity.

Moreover, getting operators be the major actors of an important training action is also

beneficial for their motivation.
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3.1(2)

3.2.

3.2(1)

Issue: There is insufficient daytime support of operations shift teams, regarding
comprehensive schedules, safety analysis of activities or operations specific
procedures.

- in power operation, the shift supervisor is not given a comprehensive and detailed
schedule of all notable activities to take place on the unit (e.g. surveillance tests,
maintenance activities, operations special activities, fuel moves, etc). Instead, his
team has to put together in real time the information coming from different
sources: the ones passed on during the turnover, the work permits that arrive in
the control room, etc.

- during the shutdown of unit 7 there was no comprehensive schedule of all the
activities to take place.

- during the outage of unit 4, after the technical morning meeting, the shift does not
receive a common concentrated information report about planned activities.

- during this outage, the shift supervisor is not given any prior safety analysis (as
regards for instance technical specifications requirements, fire or RP hazards, etc.)
for the operations or maintenance activities that he is asked to authorize. The
result is that such analysis has to be done in real time, and the SS may forget
constraints.

- PTWs are generally submitted one day ahead of time (the operations department
asks for two days), but they have to be analyzed by the shift team, whereas a
proportion of this task could be performed by day-time personnel.

Without sufficient support from other daytime groups, the shift supervisor and his
team have to address many different questions in real time. Additionally they have to
assess by themselves all safety precautions pertaining to all activities (operations,
maintenance, etc) that are to take place in the unit. The consequences are that the
quality of the analysis might not be sufficient, the shift team has less time to monitor
and operate the plant, and the maintenance works may be delayed.

Recommendation: Shift teams support should be established to prepare in advance
comprehensive activities schedules, risk analysis for the major ones, and detailed
procedures for specific operations activities, in order to help the operations shift deal
in real time with all these activities.

Basis: IAEA Safety Standards no. DS 347 § 2.4, 3.9 and 3.10

OPERATIONS FACILITIES AND OPERATOR AIDS

Issue: Several operator aids were found in the plant that were not authorized or
controlled.

30

OPERATIONS



3.2(2)

Examples are:

- In MCR 6 there are several operator aids on their desk without any apparent
approval.

- In MCR 4 there are a number of uncontrolled temporary drawings and diagrams.

- Four sheets of paper were taped on the wall in the Unit 6 Fuel handling machine
control room beside the phone PH6RH-408.

- Temporary panel for monitoring RX level during the outage is stored in the back
side of MCR 4, with 4-5 sheets of unauthorized operators aids stuck on.

- During the unit 4 outage, red and green pins on water systems diagrams indicate
the position of the valves, but this indication is not quite certain.

Without proper quality assurance, these aids could contain errors or it may be that
they are not maintained up to date.

Suggestion: Consideration should be given to establishing and enforcing a policy to
allow only authorized or controlled operator aids be displayed.

Basis: IAEA Safety Standards no. DS 347 § 7.13

Issue: Operability of the MCR and Remote Shutdown System (Room) is not
sufficiently ensured by not having some of the necessary operator’s aids during
emergency conditions.

During the review of MCR and Remote Shutdown System (RSS) the following facts
were found:

- Self-contained breathing masks are common for MCR Units 3 and 4 and they are
located approx. 100 meters away from these MCRs. MCR operators have to carry
them to the MCR in the case of emergency. Self-contained breathing masks are
relatively heavy and maximum 3 or 4 could be carried. Location closer to the
MCR would be more appropriate.

- First aid kit is not located in the RSS and in the MCR

- Some EOP manuals in the MCR and RSS did not have the quality control mark on
the cover page

- A list of the current emergency procedures was not in the RSS.

- Supporting tools, such as a clock, pen, paper, logbook, table are not arranged in
the RSS

- Light-on/off switches are placed on the wall out of the RSS. Light in the RSS can
be occasionally switched-off.

Without sufficient operator’s aids in the MCR and Remote Shutdown System, it may
be difficult for operators to effectively conduct their actions in emergency conditions.
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3.2(3)

3.2(a)

3.5.

Suggestion: Plant should consider ensuring sufficient operability of the MCR and
Remote Shutdown System (Room) by providing with the necessary operator’s aids
during emergency conditions.

Basis: IAEA Safety Standard Series No. DS 347, par. 5.

Issue: Plant units and trains are not always clearly identified for easy recognition.

International experience shows that miss-orientation between twinned units is a cause
of mistakes. The team found facts as follows:

- Several events happened in the past, which were caused by miss-orientation
between trains. The team found event from 24 September 2004 (trip of CUW
pump), additional event no. 1257, which were caused by miss-orientation

- The safety trains are not always easily recognizable from each other
- Unit number in rooms in the reactor and turbine buildings is sometimes not clear
- Operating procedures have the same colour for units 6 and 7.

These arrangements can lead to miss-orientation between units or trains and cause
operators and contractors mistakes.

Suggestion: Plant should consider more clearly identifying different units and trains
for easy recognition.

Basis: IAEA Safety Standard Series No. DS 347, par. 7.19

Good practice: Cooperation of TEPCO in the design of unit 6, 7 MCR — man-
machine interface.

The third generation type control room design, which is used in the Main Control
Room of units 6 and 7, has the goals of enhancing the reliability of operation during
emergencies and maximizing the efficiency and effectiveness of the operating crew.
The development of the ABWR control room design has been guided by the operation
experience from the previous MCR and analysis of the operator’s workload as well as
the progression of state of the art technologies. The features of the design MCR units
6 and 7 are that an operator shall be able to perform all of the primary monitoring and
control function from a seated position. Operator’s actions required following a scram
should be minimized. This design was developed in the close cooperation between
designer and operating organization TEPCO. Improvement of the control room design
is one of key elements to promoting reliable and safe plant operation.

On 4 November 2004 when unit no. 7 automatic scram occurred due to turbine thrust
bearing gap sensor activation caused by an earthquake. The team observed that
operation shift responded to the situation in a calm manner and led the plant to the
safe state efficiently as the third generation design intended.

CONDUCT OF OPERATIONS
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3.5(1)

3.5(2)

Issue: Plant management did not establish comprehensive rules to minimize
unnecessary personnel in the MCR.

During plant tours, it was noted that:

- Plant has no limit for overall number of people, even visitors in the MCR. This is
up to SS’s responsibility

- Three shift supervisors were asked and none has ever turned away anybody from
the MCR because of overcrowding during his shift.

- Shift supervisor’s desk is located in the middle of the MCR. Workers must ask the
shift supervisor for permission to enter the MCR. Therefore, they actually enter
MCR without first receiving permission and they stay in a row in front of the shift
supervisor’s desk.

- ID cards are not carried visibly sometimes in the MCR

- Plant implemented new rule related to not wearing the helmets in the MCRs in the
end of October just before the OSART mission. Some workers did not know and
did not follow this rule and MCR personnel did not correct them

- MCRs are too noisy at times

- Approximately 40 people participated in the meeting, which was held with METI
inspectors in the MCR of unit 6. The same group of people spent the whole
morning in the MCR.

Unnecessary people and noise in the MCR can lead to serious operator mistakes.

Recommendation: Plant management should establish comprehensive rules to
minimize unnecessary personnel in the MCR

Basis: TAEA Safety Standards Series No. DS 347, para. 5.7, 4.7

Issue: Management expectations for conducting MCR operator activities are not in
some cases appropriately defined and implemented.

The team observed the following facts:

Operators rely on alarm systems

Operators rely on automatic systems and reliable plant equipment and they do not
always pay adequate attention to actual status of the units.

- The briefing meeting after shift turnover may last a long time (one hour, as
example). The meeting is devoted not only to the present-time plant status and
activities, but also to the internal life of the team (sharing information, etc). When
this is added with the turnover time itself, this results in a long period of time
when the panels are not satisfactorily watched. At that time, operators on duty sit
with their back to their units and they cannot see screens and panels
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- Morning shift senior operator of the unit 6 did not check panels and alarms after
when his turnover was finished. He checked 4 screens in one computer on his
table only. Afternoon shift senior operator of the Unit 6 checked very precisely
alarms and all panels. Turnover rules are not sufficient for effective checking of
the parameters after shift turnovers

- The policy about monitoring the alarms says, that alarms must be checked 1x per
shift. Watching parameters is usually done once per hour. However, the formal
requirements about the extent and frequency for watching parameters are too low.

Turnover information for the “annual inspection team”

The “annual inspection team” does not always get a clear turnover from the night shift
or clear briefing meeting (Unit 4)

Copies of working MCR operators logbooks are not considered as official

Plant introduced new additional system of the logbooks in the MCR last year. Official
logbooks of the shift supervisor and logbooks of the MCR operators are conducted
very precise with outstanding care. The team supports this effort and based on the
following facts suggests to enhance these practices and to consider the MCR
operators logbooks as official documents.

MCR operator’s logbook copies are not considered as official, however are used for
shift turnover between the MCR Operators and for normal work and information
during shift as only one logbook.

- MCR Operators do not sign their logbooks, logbooks are signed only by SS

- After signature of SS, MCR Operators receive copy of their logbook and they can
make additional comments

- These comments were found written by pencil sometimes
- Some of these comments are personal messages

- MCR Operators logbooks are typed on used papers, which are crossed out from
back side

- Records in the logbooks can be done during the duration of the whole shift, there
is no requirement to record information immediately after performed activities.

Unauthorized personnel touch the MCR panels

Several examples were observed when off-duty operation department operators or
contractor workers touched buttons on the MCR panels to either get information from
the screen or to cancel alarm signals during outage, without enough control from the
on-duty operators.

Without clear management expectations for conducting MCR activities, incorrect
activities or manipulations could occur.
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3.5(a)

3.6.

3.6(a)

3.7.

3.7(1)

Recommendation: Plant should develop and implement appropriate management
expectations for conducting MCR operator’s activities.

Basis: TAEA Safety Standard Series No. DS 347, par.4.21, 5.1, 5.2,5.8, 4.30, 4.32,
4.33.

Good practice: Operator’s supplementary information

Photos, pictures, drawings and charts are enclosed to the MCR operator’s logbooks.
This helps to better explain, for example the cause of the problem, where the
equipment deficiency happened and how the deficiency looks like, or parameter
evolution during transient, or event to the next shifts. This is a simple and effective
way of transfer of complex information about problems through all shifts. Operators
have better knowledge and orientation in the problem and their actions can be safer.

WORK AUTHORIZATIONS
Good practice: Field checking of deficiencies.

An updated list of deficiencies (MRF) is enclosed to the standard parameter patrol
sheet with a logical sequence of steps of the patrol during routine field operator’s
patrol. This list is updated weekly. New deficiencies that could appear during this
week period are added manually to this list. Each route has its specific updated list of
MRF deficiencies. Field operators can easily check MRF actual status and
development. Regular checking of all MRF deficiencies are guaranteed this way and
field operator’s patrols are effective.

FIRE PROTECTION PROGRAMME

Issue: Organization of fire protection, fire trainings, control of combustible material
and fire barriers needs improvement.

Plant is equipped with outstanding quality of the automatic extinguishing systems;
supported by top professionalism and excellent fire fighting equipment of the external
fire brigade. Station staff, together with contractors, are making big effort for
preventing fire, including house-keeping, covering material with non-combustible
sheets, strict permit for fire risky work and dedicated fire supervisors. There seems to
be very low risk of fire due to a good control of fire risky works. However
preparedness for mitigating fire should be enhanced in the areas of fire protection
organization, fire trainings, control of combustible material and fire barriers. Team
found the following:

Organization of Fire Protection (FP):

- Plant does not have a dedicated group responsible for fire protection.
Responsibilities are spread across several departments.

- The committee for strategic issues of FP has not met for two years.
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- Plant designated group of approximately 50 members of self-defense brigade.
Some of them are not properly trained, nor perform regular patrol in the plants.
Status of implementation of corrective measures which were addressed after the
last fire-fighting drill with external fire brigade were not known by a manager
responsible for the self-defense brigade.

- Plant has no fire fighting plan for external fire brigade assistance (time limits,
number of trucks, firemen).

Combustible material:

Procedure describing rules and handling with combustible materials exists and
requires to minimize amount of combustible material brought into CA. Nevertheless,
following facts were collected:

- The plant uses limits of maximum combustible materials according to Japanese
law, which is valid for all industries. However, there is no written requirement to
control the whole amount of combustible material in one fire protection area.
Amount of the combustible material should be always compared with calculated
and allowed fire load of the fire protection area. Plant has no periodically up-date
fire hazard evaluations.

During walk downs, the team observed, for example:
- Combustible material in the MCR 6,7 - lot of papers for printers, copy machines

- A lot of paper boxes with one small extinguisher were observed in the
administration warehouse

Fire barriers and equipment:

Team made several observations in this particular area, for example:

- Unit 4 reactor building level 2, south side. Three fire extinguishers were not
secured or laying on their sides, which could cause a missile like hazard if it fell
over and bottle neck broke

- Several fire doors were found opened.
- A few doors were not closed due to installation of temporary cable and ducts.

Drills and trainings:

Procedure handed to the fire authority based on Japan law requires 2x per year
comprehensive training and at least 2x per year short partial training for members of
the self-defense fire brigade.

- Most of employees other than operators are not required to participate in fire
training.

- People in the self-defense brigade are not trained to extinguish real fire. Plant
organizes two fire-fighting drills with hoses and water for self-defense brigade
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members annually. However, only a part of these members participated in both
drills.

- External fire brigade (FB) drill is conducted on the site once per year. Together
only 42 TEPCO people participated in last year drill exercise — 4 from shifts, 25
from self-defense brigade, 10 guards and 3 more including the leader of the drill

Without effective organization of fire protection, proper, regular and demand
trainings and drills, proper control of combustible materials, actual status of fire
barriers and extinguishing equipment cannot be minimized risk of fire.

Recommendation: Plant should improve the organization of fire protection, fire
trainings, control of combustible material and fire barriers.

Basis: IAEA Safety Standard Series No. NS-G-2.1
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4. MAINTENANCE

4.1. ORGANIZATION AND FUNCTIONS.

The maintenance organizational structure is complete and covers all necessary areas. It is also
clearly defined and understood. Responsibilities are well divided and the areas of
responsibilities are well known. Technical Specifications (safety rules) were known by those
interviewed who were knowledgeable about and their structure and content. The Maintenance
Management Manual contains a section on self-assessment, which describes the use of goal
setting and performance indicators for maintenance. It was stated that the nuclear safety
policies are presented as wall posters and that they are in-line with company objectives,
including: stable and steady operation and gaining the trust of local people. During the
review it was noticeable that the efforts to gain back the trust of the public is very strong.

Management stated that it is important for operations and maintenance to have an effective
mutual exchange of information. The team noted that this could be improved and has made a
recommendation in this area, which encourages the strengthening of this relationship with the
use of specific objectives. The industry usually sets objectives and goals looking five years
ahead when creating the business plan. Recognizing that some maintenance staff have
already considered this and to adopt performance indicators as part of the self assessment
process, the team encourages staff to continue in this direction especially when the self-
assessment activity starts and becomes routine.

There is a definite commitment to safety culture in maintenance. Personnel commitment to
the company policies is good when people are guided. Good safety culture shows especially
in: foreign material exclusion, good housekeeping and work safety. During the mission it was
noted that fire doors were left opened several times and the pressure difference between
rooms could cause them to slam and possibly cause an accident.

Kashiwazaki-Kariwa NPP maintenance personnel carry out an engineering role. However
most of the work outsourced the main responsibility of engineering is to plan and supervise
the outsourced work. When interviewed it was stated that the average working hours were
among the highest in Kashiwazaki-Kariwa NPP mainly caused by numerous corrective
activities, inspections and projects launched after TEPCO scandal. There are, however, some
countermeasures underway to get rid of unnecessary work, but they have not yet affected the
actual hours worked.

During the review it was noted that the Shift Supervisor is not necessarily the first person
informed of failed equipment when corrective actions are being started. It was stated that
Operations are more often informed about maintenance activities by contractors whose
interest was to implement the work while Kashiwazaki-Kariwa NPP maintenance was more
focused on supervising the work in the field.

Temporary modifications are minimized, but due to operational reasons they cannot be totally
avoided. A list of temporary modifications is published monthly by the power generation
group but the report was not known by most operations persons questioned. The Shift
Supervisors therefore are not informed about temporary modifications in a timely manner. A
lot has been done recently to involve Operations into the planning process, such as
establishing the Outage Information Management Team, weekly, evening meetings and the
next days’ schedule of activities.
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The quantity of uncompleted work or rework appears to be very small, however the amount
of rework is very hard to evaluate because that information is only in the memory of
maintenance engineers and is not necessarily documented on a non-conformance report. Re-
occurrence of similar failures is not a criteria for categorizing the MRF or Non-Conformity
Report. The plant has however identified two major types of malfunction based on non-
conformity reports and they are deviations in calibrations and corrosion problems.

It was also apparent to the team that cooperation between Chemistry could be improved in
the precautions for the use of supplies and chemicals for both routines and outages. The
contractor specifies them when the detailed work-plan is being produced but the evaluation
from both the contractor and the Kashiwazaki-Kariwa NPP is done based on previous
experience of implementation of the work, in other words, if it was used last time it must be
acceptable. A list of accepted chemicals or supplies exists, but it is from construction time of
unit 7. It is not an official document, updated or generally known. Chemistry’s expertise is
not always used to verify the acceptability of some chemicals used during maintenance.

Inside the maintenance organization the atmosphere seems to be very good and co-operative
and interfaces with contractors are effective. Manuals and instructions for governing the
outsourced work were in good condition. Workflows and forms including: requested
specifications, work implementation procedures, records and reporting after completion
appear to be very detailed and are updated. Issues the Contractors have to include in the
detailed work plans are stated in the specifications. The control of contractor is very tight, but
appears to be based on real partnership. Contractor standards are requested to be equivalent
to those of plant staff. Kashiwazaki-Kariwa NPP audits and frequently evaluates contractors’
activities and contractor staff competences while new contracts are being made.
Kashiwazaki-Kariwa NPP approves the personnel used in maintenance work by the
contractor, thus no training requirements are stated in the specifications.

Basic training is the same for everyone in maintenance. The program is very good and
supports qualifying personnel, but seems to lack systematic approach for updating. This
updating of training seems to be very dependent on individual managers and very few
individual training programs are in fact being regularly updated. It was noted however that
training is not getting much feedback from the field to arrange additional updating of specific
training programmes.

4.2. MAINTENANCE FACILITIES AND EQUIPMENT

The central office helps personnel get information and encourages common and uniform
practices. This arrangement also facilitates learning. The piles of paper on tables were high as
in many of the offices and it might be useful to have an occasional campaign to clear these.
The use of TV-monitors and remote controlled cameras to monitor the worksites in the units
in order to avoid unnecessary dose is a good idea, unless it is used to the extreme where
personnel stay away from the field. This information might be handy in problem situations
when visualization of work for engineering is needed. The uses of cordless phones seem to be
very effective and this helps to get information when needed even when working in the
controlled area.

Maintenance training facilities are very well equipped. Various mock-ups and worksites to
simulate implementation of the work have been established. Facilities are available and used
also by contractors who are only charged for the supplies used.
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During outages, the turbine halls for units 1-5 and reactor buildings are divided to smaller
workshops, storages and assembly shops. This good practice is unfortunately impossible to
implement in some other plants because their facilities very seldom are as big as in
Kashiwazaki-Kariwa NPP. Size and arrangement of maintenance facilities promote safe and
efficient completion of work. Facilities are adequate for work and equipment is accessible for
maintenance. The turbine hall for unit 6 is crowded, but the wall of the turbine building of
unit 7 is removable and more space available when needed. This arrangement also allows for
the use of two main cranes in the turbine hall, but when doing so, extra precautions have to
be taken for dose control and heavy lifts above the operating turbine. Refreshment booths and
toilets in active working area ensure the workers can carry on working safely and effectively
without exiting the controlled area.

It is common practice that Kashiwazaki-Kariwa NPP does not supply tools or consumables to
maintenance work but they are specified when work implementation procedures are being
engineered. There is no routine to inspect the condition of contractors’ tools. This is the
contractors’ responsibility but their QA and QC programs are being audited to the ensure
standards and quality of performance is achieved. There are plans to supply contractors with
Kashiwazaki-Kariwa NPP tools in the future.

Contractors use of supplies are mentioned in standard work plans and described in detailed
work plans but no clear policy concerning use of acceptable supplies is in use. A
recommendation concerning this is presented in chemistry area of this report.

Labeling of the equipment is good, but valves are labeled in the center of a hand wheel. It is
not the most practical solution for identifying the equipment when the hand wheel is above
eyelevel in horizontal direction and has to be operated from the floor.

Guidance for calibration is presented with flow-charts. Measuring and test equipment are
adequately calibrated and controlled to ensure accuracy and traceability. It appears from the
workflow that calibration routines have more verification and test cycles than actually
required. Calibrated and unusable equipment are properly separated, all are labeled.
Frequency of calibration meets the standards and devices are categorized by their purpose of
use. Records of the calibration and loaning of the equipment is made and archived in a paper-
based system. A recommendation concerning the ineffective use of data systems is presented
later.

Oil analyses are conducted periodically by taking samples and means for recovery are in use.
In major rotating components transducers are fitted for vibration measuring. Watching the
trends is possible from recorders in the relay room beside the control room. Momentary
values can be fed from the control room. When needed, more thorough analysis can be made
with a specific analysis software. Plans for improving the CBM have been made and some
mountings have already been made. Most of the important parameters are monitored by the
control room and when deviation is detected a detailed investigation started.

Decontamination facilities are being established when needed. Radiation protection is very
strict compared to experiences at other plants.

Flammable equipment is controlled, but with chemicals there is no official document for
accepted use. Apparently there is a room for improvement in guidance for labeling the bottles
and buckets. However, a good practice was found where several metal wastebaskets are
located around the plant for flammable and non-flammable material as it decreases the
temptation to leave the waste just drifting.
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4.3. MAINTENANCE PROGRAMMES

Maintenance conducts preventive maintenance programs on a time basis (TBM). Frequencies
for major components for turbine and reactor are presented in the regulators’ requirements
but the scope of maintenance is left under consideration of the utility. These outsourced
activities basically take place during outages. Scope and frequencies are based on appropriate
regulatory guidance, supplier recommendations and industry experience. Most of the online
inspections and tests are seen as surveillance tests, conducted by Operations. All these are
planned and guided with manuals and instructions which were in good order. Records of
these activities as well as schedules are only on paper. A recommendation concerning the
ineffective use of data systems is presented later.

It was observed that special emphasis is being paid to projects for Reliability Centered
Maintenance (RCM) and Condition Based Maintenance (CBM) to focus maintenance efforts
on systems and components that are significant for safety and production. By doing so it is
possible to optimize the amount of maintenance activities and decrease the risk for human
errors. The systematic approach and methods in use are detailed and appropriate and offer
tools to plan preventive maintenance in the future. Moving from TBM to CBM and RCM
requires further discussion between utility and regulator for those components and systems
that are being regulated.

All preventive maintenance programmes should be periodically be evaluated and reviewed to
reveal their possible weaknesses by using the historical data. It was noted that at this moment
evaluation or updating of preventive maintenance programs is not organized, guided or
systematic and lacks tools to do it and monitor the results effectively. This evaluation has
been dependent on individual activities and the approach has not been systematic. No one has
the overall responsibility to monitor using maintenance history data for modifying the
maintenance programs and no guidance is provided on how groups should update this
history. Recommendation for corrective actions is presented later in this document.

Frequencies even in the non-safety related systems seem to be more than actually needed.
Activities are completed in a timely manner and extensions are authorized by management
when necessary and are tracked. Scheduling the work seems to be well organized.

Degradation of equipment and structures is identified and controlled by Plant Life
management group in Fukushima Daiichi. Pipe thinning is a well known phenomenon and the
site approach to inspection planning for this effect is systematic.

The ISI requirements are according ASME section 11 (JAEC). ISI for unit 6 is implemented
according to Maintenance Standards JSME S NA1-2002 of the Japan Society of Mechanical
Engineers. The ISI for unit 4 has been implemented according to the Electric Technology
Specifications JEAC 4205-1996 of the Japan Electric Association Engineers and JSME S
NA1-2002 but will be implemented according only to Maintenance Standards JSME S NA1-
2002 of the Japan Society of Mechanical Engineers from the next periodical inspection
onward.

Measures and changes were made to ISI programs and regulators guidance, after indications
found in reactor core shrouds were found in units 1, 2, 3 and 5. After finding the indications
they were evaluated not to be a threat to the integrity of the reactor core and with permission
of the regulator the operation of the units could be continued with cracks left in place. It was
stated that the cracks had roots in manufacturing process and no cracks have been found from
unit 4 ,6 and 7.
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Revisions of the instruction, guidance and regulations for ISI are being performed when
operating experiences so demand. It seems that this kind of revisions are mainly as a result of
regulator intervention. The programs and their frequencies are presented in individual
inspection programmes for each of the units. The regulator frequently reviews ISI
implementation to assess that programs and individual inspections are according to
guidelines mentioned above. Also the regulator randomly takes part in specific inspections as
they take place. In future the fixed-point inspections will take place instead of random
sampling.

Defect indications are inspected and assessed to confirm they are within permissible limits. In
the event that they exceed the limits a non-conformity report is submitted. The assistance of a
qualified and independent third party is generally used. Inspectors are Contracted and well
qualified. Kashiwazaki-Kariwa NPP confirms that inspectors who assess the inspection
results have the necessary qualifications and certificates.

It appears that appropriate procedures and qualified equipment are being used. Inspections
are performed based on the maintenance implementation procedures that are submitted from
the plant manufacturers and the procedures for periodical inspections by power operators that
are prepared by Kashiwazaki-Kariwa NPP.

Documentation is stored for plant lifetime with detailed work plans and is relatively easily
retrievable but only on paper. The team has made a recommendation for corrective action on
this area.

4.4. PROCEDURES, RECORDS AND HISTORIES

The guidelines and procedures for maintenance are presented in several manuals

- Maintenance manual

- Design management manual

- Procurement management manual

- Inspection and test manual

- Non-Conformity management and corrective/preventive measures manual

- Documents/records management manual

The contractors supply their working groups with their own detailed work plans which are
made based on customers specifications of the work. Updating and archiving are properly
taken care of. Temporary changes are controlled and minimized because practically all
detailed work plans are made for one time use and revised when new contract will take place.

A policy on the use of procedures exists and is being followed. Order, discipline and control
of work are good. Work processes and descriptions are visible while visiting the work sites.
Procedures, work instructions, and their revisions are properly controlled and readily
available to users. Instructions, especially the ones related to inspections are being updated
and reviewed. The latest and official versions of manuals, which are fundamental to
inspection plans, are available to anyone via the intranet. This is also causing some extra
work for maintenance. It was noted that at this moment a lot of new instructions are being
made and updated and a meeting is needed when revised instructions are required to be
presented to counterparts of maintenance. The shortest frequency of update related to the
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inspection and test manual was two months. Content of procedures is technically correct with
clear acceptance criteria.

The work history file is accurate, current, and includes sufficient detail for important plant
systems and equipment. History and records are retrievable and properly secured but they are
only on paper. History is not periodically reviewed or analyzed to identify root causes of
problems and results are used to improve maintenance. Safety performance trends from
surveillance tests are not generally available. Recommendation is presented later in this
document.

4.5.  CONDUCT OF MAINTENANCE WORK

Maintenance work is properly authorized, controlled and documented. Field work is
conducted competently and professionally. Adequate resources are available and procedures
are followed as required. Proficiency, discipline and a good attitude is demonstrated during
work. Working knowledge of current practices and procedures is evident. Routines for
covering the openings against foreign materials are used.

Work implementation instructions contain several predetermined hold-points where
Kashiwazaki-Kariwa NPP’s evaluation is required. Detailed work plans support the safety of
work which is completed using general instructions for contractor “Common work
specification”. The work is complete when all required signatures are placed in the detailed
work plan located at the work site. Verification of work completion is adequate as well as
control of the restoration of safety precautions.

Pre-job briefing (PJB) is preformed during the daily Toolbox Meetings (TBM) and the Prior
Study meetings when the work is being planned. Most of the important items required in PJB
were identified and it was noted that the PJB was effective. The handover of responsibility of
worksites including the safety precautions from operation to maintenance is clear, completed
with issuance of work permit, and familiarized in TBM.

ALARA principles are used and are very detailed and precise. The tagging system is used
correctly and good safety practices are evident. Managers and supervisors effectively monitor
and guide work. Contractors follow controlled procedures and standards. Post maintenance
testing is performed.

Maintenance itself does not perform walk-downs outside the outage in their areas of
responsibility. There are however several other councils and committees who are performing
walk-downs. Generally it can be said that the amount of these walk-downs completed with
the patrols done by Operations are adequate to detect defects and keep management informed
about the plant current status. It is however very common in the industry that maintenance
performs walk-downs in their areas of responsibility to show their commitment to their
equipments and systems.

Records are systematically updated but they are on paper. A recommendation is presented
later in this document on this topic.

4.6. MATERIAL CONDITIONS

All visited systems and equipment located in nuclear island were noted to be in excellent
condition and in good working order and according to standards. Good housekeeping with
good working conditions support good material condition.
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Several good practices were identified for the excellent housekeeping and foreign material
exclusion practices noted around the site. Visual inspection of the work sites clearly indicates
that these policies have strong status and the performance is effective.

Safety hazards are well marked and protected. If a problem is detected then very fast
correction actions take place. There are several system walk-downs by management and also
together with contractors. They give encouragement to provide positive incentive for raising
plant standards.

4.7.  WORK CONTROL

Work planning is timely and thorough but there are no standard reports from the working
permit system which detail what work is taking place on the units. Generally it is not well
known how many work approvals are out in the field and what is the current status of the
work. Work is clearly described by approved work authorization documents. Material and
manpower requirements are considered by the contractor in detailed workplans. The work
planning process results in safe effective completion of work. There are only few temporary
modifications and they will be removed in the next outage.

No training requirements are presented while specifications for the detailed work plans are
required. However contractor QA plans are verified and worker qualifications and
competences are matched to their tasks when selection of contractors is being made.
Sufficient resources are available for timely completion of work. ALARA is part of the
planning and conduct of work.

4.8. SPARE PARTS AND MATERIALS

Responsibility for procurement and receipt inspection is adequately defined in procedures
and is understood. Receipt inspection is every groups own responsibility and responsible
persons are assigned. Technical and quality assurance standards are consistent with plant
design. Specifications for delivery are being done according to the requirements stated in the
company guidance. A good awareness of QA activities and its importance is evident. Control
of receipt of spare parts is effectively organized.

There are no materials in the nuclear island. Storage of parts depends on timely delivery with
minimum damage. Facilities are good and there is a lot of space. Flammable and hazardous
materials are properly controlled in separate storage.

In maintenance planning and spare parts policy it has been taken to account that parts are
reasonably available to the plant when needed even stock levels are very low. Safety related
spare parts are traceable from supply to installation. Environmental conditions have been
taken into account. Shelf life is adequately controlled due to the low level of stored items. A
common spare part database with Fukushima helps to keep the amount of items low in
different locations.

4.9. OUTAGE MANAGEMENT

The outage organization chart is available and the definition of responsibilities is clear. For
the units 6 and 4 outages a new project organization has been established. Responsibilities
are in the process of being defined and the organization chart is presented in the project plan
Implementation of Outage project system. An Organization combined from several areas of
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maintenance has been set up with a focus on management on the field. Their headquarters is
also near the field in the access building. Experiences from this pilot project are been
collected and evaluated and according to interim reports the arrangement seems to be
working.

Outage planning is not integrated into the work control process electronically. Information
from Outage schedule to work permits are moved manually. In many cases more advisable
way would be to prepare work permits with safe precautions timely and move their
information to Outage schedules and use suitable software in this process. During the
discussions it was noted that this had already taken under consideration. Nuclear safety
during shutdown is systematically taken into account. Reactor criticality and the ways to
secure residual heat removal are taken into account in the schedules.

Outage monitoring system is effective. Routines like contractors daily reporting, evening and
weekly meetings during outages and the outage reflex meeting are producing feedback to
Kashiwazaki-Kariwa NPP’s engineering. Contractors are involved in all of these activities.
Evening meetings are producing a list of the next days activities to put on control rooms
whiteboard. Weekly meetings are looking back one week and forward three weeks. However
the evening meeting takes place too late when contractor supervisor has already made the
arrangements for the next morning. Changes of outage period are being processed by the
Outage Information Management Team. Changes in schedule are reviewed by reactor chief
engineer, when safety significant. Changes to schedules are being made in a proper manner.
The outage safety review is implemented by reviewing safety aspects of the outage. This is
planned to be done one month before beginning of the outage. This time should be used for
reviewing the work permits and the safety precautions. However it was noted that work
permits were not finished before start of outage in unit 4 and operations were planning the
safety precaution during outage, when more attention to the plant status should be paid.
During the discussions it was noted that this had already taken under consideration and
improvements to the outage scheduling are underway.
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4.1.

4.1(1)

4.2.

4.2(a)

DETAILED MAINTENANCE FINDINGS
ORGANIZATION AND FUNCTIONS

Issue: The cooperation between the operations and maintenance need improvement in
some areas.

- Plant practice to inform shift supervisor about identified deficiencies is not
documented

- The conditions detected by maintenance do not result in MRF and thus are not
directed to the shift supervisor before the safety precautions requested

- The shift supervisor has no written information to know the status of the work
once it has been started. Information from outage project meetings are given
verbally

- Information of surveillance tests results are being delivered for maintenance only
when acceptance criteria exceeded and MRF needed. Results are not used in
preventive maintenance planning.

- Plant is well patrolled by operations and several groups but maintenance itself
does not perform the walk-downs outside the outage

- Shift supervisor is sometimes not aware of implemented temporary modifications

Without Control-room operating personnel and maintenance coordination, awareness of
the plants current status may not be known by operating personnel which could lead to a
degradation of a safety function going unidentified. The shift supervisor is directly
responsible for safe operation of the plant and must be informed of all possible dangers of
degradation of the unit and maintenance work before it is commenced.

Recommendation: Coordination of operations and maintenance should be improved.
Clear instruction should be written so that all identified deficiencies and temporary
modifications that need to be transmitted are transmitted to operations in a timely
manner. Also, coordination should be improved to provide maintenance with data
collected by operations from surveillance tests.

Basis: IAEA Safety Standards Series No. NS —G-2.6, 4.9, 4.27 (b)

MAINTENANCE FACILITIES AND EQUIPMENT

Good Practice: Foreign material exclusion has been taken into account when
planning the work and controlling the work sites.

Foreign material exclusion activities are proactively planned and built into the work
orders. List for tools accessing the containment and software for tools accessing the
pressure suppression chamber and turbine work site has been established. Safety cords
in the tools are being used in critical work sites to prevent them falling. The amount
of material accessing the containment and pressure suppression chamber is reduced.
Reactor pool is covered with concrete slabs and pool for steam dryer with steel covers
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during operation. The fences around the pools in the reactor hall were covered with
coloured plastic during outage.

4.3. MAINTENANCE PROGRAMMES
4.3(1) Issue: Guidance and activities to revise preventive maintenance need improvement.

It is recognized that the plant has initiated efforts directed towards the future
implementation of the results of projects for RCM and CBM. Continuous efforts in
this direction should be encouraged and supported by the management.

- Evaluation of preventive maintenance programs is not organized, guided or
systematic.

- The overall responsibility for the use of history data for improving maintenance
programs is not clearly defined.

- Maintenance indicators for evaluating the quality and performance of maintenance
are not used

Preventive maintenance programs should be periodically be evaluated and reviewed to
reveal their possible weaknesses by using the historical data. It was noted that at this
moment evaluation or updating of preventive maintenance programs is not organized,
guided or systematic and lacks of tools to implement it effectively.

Without periodical systematic review and analysis of maintenance and its history the
potential weaknesses and opportunities to improve current programs cannot be identified
and continuous improvement in quality and performance cannot be attained.

Recommendation: The plant should improve the guidance and activities needed to
revise preventive maintenance

Basis: IAEA Safety Standards Series No. NS —G-2.6, par. 2.5-2.7, 5.33 — 5.38

4.3(2) Issue: Data systems and computer applications for maintenance management are not
effectively in use.

- Plant equipment data “DREAMS” is not a database and does not support
searching or reporting by equipment technical data.

- Records of tests, inspections and calibrations conducted by maintenance are only
on paper.

- Scheduling of tests, inspections and calibrations conducted by maintenance are
only on paper.

- Maintenance management related software is individual and not connected to each
other

- Maintenance is not using the results of surveillance tests conducted by Operations
to reveal slow potential degradations of equipment and functions or to revise
maintenance programs.
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4.6.

4.6(a)

4.9.

4.9(a)

- Equipment history data is not systematically used for evaluating the preventive
maintenance programs

Information for maintenance related activities, their planning, timing, records were
found to be mostly on paper. Available databases was decentralized in different
software which were not connected to each other in order to assist effective
maintenance engineering and monitoring.

When data systems to help engineering for maintenance activities are not in use, there is
a potentiality to increase human errors for control and monitor the maintenance activities
and their records. This kind of data is vital when preventive maintenance activities are
systematically being planned and should be easily accessible in case of unplanned
outages

Recommendation: The plant should effectively use data systems and computer
applications for maintenance management to improve processing and sharing
maintenance related information.

Basis: IAEA Safety Standards Series No. NS —G-2.6, par. 2.11, 2.16, 4.8, 4.22, 6.11.

MATERIAL CONDITIONS

Good Practice: Outstanding material conditions and housekeeping ensures safe
operation, work implementation and may reduce doses. All plant areas visited by the
team exhibited a standard of material condition that are considered outstanding in the
industry. Reactor building and turbine hall is divided in separate storages and
workshops and reactor building is provided with central vacuum cleaning system.
Several metal wastebaskets are supplied in controlled area for flammable and
nonflammable small waste to avoid temptation to leave waste drifting. Utilities
management do systematic walk-downs with contractors and fast corrective actions
are being started immediately when improvement needed. Reactor building and
turbine hall is divided in separate storages and workshops and reactor building is
provided with central vacuum cleaning system. Several metal wastebaskets are
supplied in controlled area for flammable and nonflammable small waste to avoid
temptation to leave waste drifting. Utilities management do systematic walk-downs
with contractors and fast corrective actions are being started immediately when
improvement needed.

OUTAGE MANAGEMENT
Good Practice: Outage arrangements ensure safe and effective working.

Refreshment booths, toilets and effective use of portable phones in active working
area ensure the workers possibility to carry on working safely without exiting the
controlled area.
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S. TECHNICAL SUPPORT

5.1.  ORGANIZATION AND FUNCTIONS

At Kashiwasaki-Kariwa NPP, the technical support (TS) has a decentralized organizational
structure. Technical support activities and functions are distributed across three departments.

- Engineering Management Department (plant engineering group, computer system
management group);

- Maintenance Department (maintenance planning, turbine, reactor, electrical and [&C
maintenance groups, maintenance innovation group);

- Operation Management Department (plant operation, plant operation assessment groups,
radiation and chemistry control groups, core and fuel group, shift).

At the headquarters, two technical departments and the Research & Development Center
provide TS at the corporate level to all TEPCO NPPs.

In addition, three committees (Safety Management Committee, Reliability Improvement
Review Committee, Design Review Committee) perform reviews and provide advice on
matters related to technical support. In all technical support areas Kashiwasaki-Kariwa NPP
is backed primarily by contractors. The structure described above constitutes the technical
support organization of Kashiwazaki-Kariwa NPP.

The headquarters establish the formal interface with the regulatory body, particularly in the
area of licensing. Although the organization results in a rather fragmented structure, the
Team determined that the responsibilities and reporting lines were well established and
understood.

Taking into account TEPCO’s comprehensive outsourcing approach, human resource
allocation for technical support at Kashiwazaki-Kariwa NPP seems to be adequate to permit
the assigned tasks during operation and outages to be fully accomplished, whereby the
technical support functions/processes are directed through an extensive quality assurance
programme.

The team concluded that qualification and performance of the TEPCO staff as well as of the
contractors’ personnel involved in the technical support at Kashiwazaki-Kariwa NPP
appeared to be suitable for the execution of all assigned functions. TS performance in the
field is carried out under the supervision of TEPCO as well as of the contractors’ personnel.
From TEPCO’s side there are no processes in place to periodically review and validate the
performance of the TS functions assigned to the staff of TEPCO and of the contractors (see
also Sectionl.2).

Responsibilities for retraining of TEPCO staff in technical support functions rest mainly with
individual group managers (GM). Training needs are decided on a case-by-case basis and
approved by the GM. TEPCO managers receive training to improve their managerial skills.
The manager interviewed believed that the management training programme was sufficient in
terms of scope and content.
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5.2.  SURVEILLANCE PROGRAMME

The Surveillance Programme (SP) is comprehensive and based on a suite of laws,
regulations, standards and technical specifications. Surveillance work planning, scheduling,
nonconformity management and test procedures, including the relevant check sheets and
recording requirements of test results, are established and structured in accordance with
quality manuals. The SP differentiates between surveillance tests during plant operation and
during shutdown mode (periodical inspections during outage).

The SP implementation and its technical and administrative execution are carried out
according to the Operation Management Manual (V-H2-01) during operation, and during
outages in compliance with the Inspection Test Manual (V-H2-11).

Test frequencies and acceptance criteria for safety significant surveillance tests are applied
according to technical specifications.

The acceptance criteria are clearly stated. The system of surveillance checklists is
comprehensive. However, during a surveillance of the RHR pump train “B” Unit 7 the Team
observed some shortcomings regarding recording of the test results in related documents. The
team made a suggestion in connection with this finding.

Safety relevant surveillance test results are periodically reviewed concentrating on adequacy,
conformity of procedures and adherence to acceptance criteria. This process seems to be well
implemented by dedicated staff and upper management. However a systematic analysis of
test results to detect negative trends in the equipment performance or degrading prior to any
acceptance criteria breach are in a very early stage of implementation. Only a few selected
test parameters are currently trended (e.g. vibrations of rotating parts or condenser vacuum).
The team encourages TEPCO to consider implementing an extended set of test/inspection
results for trend analysis and to amplify this both during operation and outages. This can
proactively improve the effectiveness to detect decreases in the health of systems and
components and at the same time to optimize plant performance (see also Section1.2).

5.3. OPERATIONAL EXPERIENCE FEEDBACK (OEF) SYSTEM

(See Section 6 of this report).

54. PLANT MODIFICATION SYSTEM

The Design Management Manual (V-H2-E1) guides modifications. Among other things, the
scope covers:

- For systems: design criteria, system structure, configuration, system performance, system
operation/control/protection methods and system interfaces;

- For components: function design criteria, usage conditions, design specifications and
material requirements.

A clear process of safety classification, design, assessment, documentation, implementation,
inspection is in place and controlled. Hold points for independent review (e.g. three review
committees for design, reliability and safety, respectively) are integrated in this process. The
process is well established and documented throughout the entire flow path. All
modifications to systems, structures and components during operation with an impact on
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nuclear safety are generally subject to stringent availability requirements. The concept of
maximum allowable outage time (AOT) concept for each system and component during
operation, which is applicable to all Japanese NPPs, requires immediate shut down of the
plant if the AOT is exceeded. AOTs are stipulated in the technical specifications and are
legally binding. As a consequence safety significant modifications are implemented during
shutdowns.

Group managers in charge of relevant equipment at Kashiwasaki-Kariwa NPP initiate
modification needs. They are the designated process holders for developing the modifications
package. The designated group managers at the headquarters are responsible for changes in
the basic plant design and relevant modifications thereto, as well as for newly introduced
design changes with safety relevance.

A review of all planned modifications on Structurees, System and Components (SSCs) during
the last outage of Unit 6 displayed a backlog of <10%.

The team concluded that the modification process was well organized and appeared to be
effective.

5.5.  REACTOR ENGINEERING

The Plant Core and Fuel Group together with Plant Operation Group, supported by the Head
Office Fuel Management Group and a number of long term major contractors (TEPSYS,
GNF-J, Toshiba, Hitachi, TEPCO Environmental Engineering Co.), carry out principal
reactor engineering functions. These include core operations management (core performance,
core monitoring, and development of procedures), periodic inspections (scram function,
shutdown margin, fuel loading pattern and a number of different tests) and full range core
calculations (reactivity, neutronic, thermal-hydraulic) and are essential to ensure core
operation within specified license conditions.

The roles and responsibilities in the area of reactor engineering are clearly defined despite
their being distributed among various organizational units, including authorized managers
and contractors also involved in the process. The comprehensive suite of documents (internal
and external) that supplements the contracts established with the contractors is developed
within the specified period before the next fuel cycle to ensure that all tasks to be performed
before and during outage are planned and fulfilled properly in accordance with the licence
conditions.

Plant reactor engineers are well qualified and experienced and receive continuous on-the-job
training at the plant and also training by the Maintenance Training Center.

Off-line and on-line codes are used to design reload cores and perform the three dimensional
power distribution calculations of the core on a unit process computer. To assure the
calculations are verified, measurement of power distribution is performed to compare on-line
calculation output with predicted off-line values. Besides periodic power distribution
measurement, using TIP detectors has an indirect effect on the verification process.

Reactor engineering activities are supervised by the Operation Management Department
(OMD) supported by an established strong and adequate documentation system for reactor
engineering implementation and good communication between engineers and shift operators.
Results and conclusions of the reactor core performance are timely and properly
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communicated to the plant management, appropriate engineering staff and shift operators, in
accordance with relevant procedures.

The Fuel Management Manual Specifies all the necessary activities required to confirm that
fuel integrity parameters are properly monitored and trended. On-line off-gas activity
monitoring is performed and trended by shift operators and all the relevant records are
maintained and properly kept. The plant has not experienced any fuel leakage over the last
two years.

5.6. FUEL HANDLING

TEPCQ’s responsibilities in fuel handling at Kashiwazaki-Kariwa NPP start upon receipt of
fresh fuel (FF) in the reactor building. New fuel at the plant is inspected inside the reactor
building. The scope of the receiving inspections cover among other things: bundle ID,
packing spacer removal, spacer integrity/cleanness, bundle integrity/cleanness and scratches.
Major manufacturing acceptance limits are also closely inspected and controlled by
designated TEPCO staff during fuel fabrication. Recording and documentation of received
FF is extensive and well organized. The core and fuel group of the Operation Management
Department is responsible for all fuel handling activities, i.e. receipt, inspection, fresh fuel
transfers, storage and shipments. For fuel transfer from the spent fuel pond to the core and
vice versa and fuel movements within the core (shuffling) the operating shift assumes the
responsibility. All fuel handling procedures, including hold points for inspections, are
performed in accordance with the technical specifications, Maintenance Management Manual
V-H2-M1 and the Fuel Management Manual V-H2-F1 in order to prevent damage and
criticality. Among other things, V-H2-M1 Annex 7 stipulates measures to provide for foreign
material exclusion (FME) in the storage areas (fresh and spent fuel storage, upper parts of the
reactor cavity, storage area for dryer/separator). Requirements on FME are included in the
work instructions of field supervisors (FS). All incoming and outgoing materials and items
are recorded and scrutinized for material unaccounted for through the designated FS.
Inconsistencies have to be reported immediately through the responsible GM to the
Nonconformity Management Committee. In this regard no violations were reported to the
Committee since its establishment in 2002.

Sub criticality at all times is controlled and assured (through boron treated steel structures in
spent fuel racks, neutron rate monitoring, control rod setting in the core) during fuel handling
and storage in the core and spent fuel pool, and through design orientation (distance,
location) of fresh fuel storage vault and fuel transport container during storage and transport.

Heavy loads movements above spent fuel are strictly forbidden. FS are responsible for
control and adherence. Over the last two years no violations of this binding rule were
reported.

Handling staff (contractors) has to be approved by the responsible management. Training
requirements are specified in V-H2-T1, Annex 3 (Criteria). The qualification requirements
for contractor supervisors are five years of nuclear experience and at least 120 days
experience in fuel handling (for staff at the operational level, one year of nuclear and 13 days
of handling experience).

Once leaking fuel has been identified (iodine monitoring, online off-gas monitoring (Xe 133)
and fuel sipping) it is stored in spent fuel storage. Repair concepts for leaking spent fuel (e.g.
pin exchange) are not in place. Among other things, a special container position in the spent
fuel pond is foreseen for the storage of damaged spent fuel.
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Team tours through the reactor buildings confirmed well-regulated fuel handling areas.

5.7.  COMPUTER APPLICATIONS IMPORTANT SAFETY

In the plant, the computers are used as well for operation, core management, information
system, business management and training.

The Instrumentation and Maintenance Group is in charge of the maintenance and
management of the process computers (used for plant operation, emergency situation
management and data collection, core management). These process computer applications are
well controlled.

The criteria for the classification are formalized in the procedure “Computer software control
procedure” reference “V-K3- H2-E1-103”. This procedure is based on the national guidelines
JAEG 4611 and JEAG 4609-1999. The computer software and applications are classified in
four categories based on the impact on the plant operation and the related QA requirements
are based on this classification. The team observed the good control of the computer
applications and software-classified categories 1, 2 and 3.

The off-line computer applications (no direct relation with plant operation, category 4) are
used by different groups of the plant and contractors for nuclear fuel handling, surveillance
tests management, chemical management and measurement, work permits, etc.

In respect to category 4 (off-line computer applications), the analysis of the potential impact
on the safety has not been made and therefore the Team recommended an improvement in
this area.
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5.2.

5.2(1)

5.7.

5.7(1)

DETAILED TECHNICAL SUPPORT FINDINGS

SURVEILLANCE PROGRAMME

Issue: Surveillance test checklists for the safety related equipments are not specific to
each particular safety system or component.

System of surveillance checklists is comprehensive, however during the observation
of the surveillance test of the RHR pump train “B” Unit 7 was found out that:

- MCR Operator’s and Field Operator’s checklists are prepared for all 3 safety
divisions in one checklist. By the same way written checklists also exist for the
other safety related equipments, e.g. HPCF system.

- Field Operator (FO) had himself to cross out steps and data related to the other
two divisions, which were not tested at this moment

- FO checklist is typed on used papers, which are crossed out from back side

- FO put on the checklist data from previous surveillance test for his better
information, but has no preprint space for this information.

Plant recognized these areas for improvement and new procedure is under preparation
already.

This can lead to the mistakes of the MCR Operators and FOs during surveillance tests
or to inappropriate actions after tests.

Suggestion: The plant should consider to develop specific surveillance test checklists
for each particular safety system or component.

Basis: IAEA Safety Standard Series no. NS-G-2.6, par. 4.23
COMPUTER APPLICATIONS IMPORTANT TO SAFETY

Issue: Requirements for some category 4 off-line computer applications used by the
different groups of the plant and contractors such as fuel handling, surveillance tests
management and chemical management have to be reinforced.

The team observed the good control of the computer applications and software
classified categories 1, 2 and 3. However, in regards with the off-line computer
applications classified category 4, three non-conformity events (quality deficiency)
related with off-line computer applications have been reported for the last 12 months:

- on 22.10.2003 related with fuel handling application

- on 14.08.2004 related with environment sample radioactive measurement
application

54

TECHNICAL SUPPORT



- incorrect input data provided to the plant for core management from a computer
application used by a contractor .

The analysis of these events did not identify the necessity to reinforce the
requirements in regards with the off-line applications with potential impact on safety.

Without clear requirements for the off-line computer applications in important
activities, potential incorrect data and results might be used from these applications.

Recommendation: Plant should reinforce requirements for some category 4 off-line
computer applications used by the different groups of the plant and the contractors.

Basis: IAEA Safety Standard Series no. NS-G-2.5, par. 2.8-2.11
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6. OPERATING EXPERIENCE FEEDBACK

6.1. MANAGEMENT OF OPERATING EXPERIENCE FEEDBACK

The Operating Experience (OE) Programme is adequately established and described in the
Kashiwazaki-Kariwa NPP and TEPCO headquarters procedures and manuals. The senior
management clearly understands that OE has significant contribution to the plant operational
safety performance. However, currently the expectations, goals and objectives of the senior
management related to the OE program are not clearly expressed in the plant/utility policies
or strategies.

Several important improvement modifications of the programme were implemented in the
year 2002 (introduction of Non-conformity Management Committee) and further
improvements are going to be introduced in the near future. These improvements are mainly
focused on increased involvement of the TEPCO headquarters OE groups to the process of
screening and analysing of learning opportunities from external domestic and overseas OE
information, as well as, tracking of corrective actions implementation. Further improvements
of the OE process at the plant level are focused on clearer distribution of duties and
responsibilities among the appropriate involved plant departments/groups/committees.

Adequate human, technical and financial resources are devoted to the OE program at the
plant level. The operational background is required for the OE staff and the on-job training is
used to gain the necessary skills and experience. Although there are plans to develop specific
qualification criteria and training programmes, currently the OE personnel at the plant do not
receive specific training on event root cause investigation methodologies. Specific
qualification requirements of OE personnel are not introduced at the plant. The team
introduced a recommendation in this area.

Plant management expectation is to do a self-assessment in all groups in the plant on a six
months basis. Self-assessment process of plant groups involved in OE program is regularly
conducted and documented. There are several goals established in the OE area, fulfillment of
these targets is properly monitored. Benchmarking within TEPCO and other Japanese plants
is done; comparison with worldwide industry indicators is improving. However, the
performance indicators for self-assessment are used in limited way (see issue in MOA).

Regular reports with the results and effectiveness of OE programme are submitted to
responsible departments/committees or managers. Quarterly Non-conformity Management
Committee (NCMC) meetings are held to discuss plant corrective actions on recognised
common issues, and to monitor effectiveness of the OE process (timeliness of non-
conformity reporting system, pending open reports, etc.). Corrective actions are documented
to improve the activities within the plant groups involved in OE program. Recently
significant improvements in the NCMC process were implemented (independent review of
overall trends). Overall, self-assessment process of the OE program in the Kashiwazaki-
Kariwa NPP is adequate.
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6.2.  SOURCES OF OPERATING EXPERIENCE FEEDBACK

Various sources of domestic and overseas external OE information is received by the plant
Engineering Group personnel through the responsible TEPCO headquarters groups or
directly from General Electric as member of the GE Owners Group. The TEPCO head office
groups have established effective direct communication channels to receive external OE
information from these sources and screen it for applicability.

Engineering Assessment Group at headquarters and Engineering Group at the plant also
receive WANO good practices. The team observed examples where corrective action were
implemented based on OE experience from TEPCO plants (use of pink, fire resistant plastic
sheets). However, use of good practices from external sources is not widely included in the
agenda of Engineering Group at the plant, or Operation Information Group, or Human Factor
Group in headquarters.

In addition, Japan BWR chemistry personnel meetings are held every six months to exchange
the information. Reports from these meetings are circulated among the chemistry staff in the
Kashiwazaki-Kariwa NPP. Contractors, who provide routine chemistry work at the plant, are
informed about issues during monthly meetings.

The treatment of all kind of internal plant events and deficiencies (at the plant called as non-
conformities) within the plant’s OE programme, after the introduction of Non-conformity
Management Committee, was significantly improved. Results of maintenance testing, in-
service inspections, or surveillance programmes are included into the non-conformity reports,
if a deficiency is recognized during the test. Feedback from the training process such as
deficiencies in training manuals, training not properly conducted or that was not provided are
reported to the non-conformity committee as well. However, currently the handling of near
misses is not always appropriately covered. The plant has plans to further extend the scope
and include the near misses into the OE programme. The team encouraged the plant to do so
as soon as possible.

6.3. REPORTING AND SCREENING

The plant Non-Conformity Management and Corrective and Preventive Measures Manual
(V-H2-N1, Rev.3) encourages all power plant personnel and contractors to report plant
deficiencies observed. The blame-free policy and openness to public is also promoted in this
manual. The team observed a good understanding of blame free policy by senior managers,
members of the Accident and Failure Exploratory Committee, and also the Reliability
Improvement Exploratory Committee. Similar positive understanding was observed among
the most members of senior management.

The above mentioned Non-Conformity Management and Corrective and Preventive Measures
Manual also contains clear written rules on reporting of non-conformities. These rules are
also promoted in “Basic rule of the work™ brochure, or regular “Unit Outage” brochures.
Rules are well communicated to the personnel. Most of the interviewed plant personnel and
contractor are aware of the established routes of deficiency, defect or event reporting.
However, the team found that the reporting system was complicated for personnel in some
cases, when notification of shift supervisor and parallel submission of non-conformity form
via PC network is required. The team made a suggestion in this area.

In certain situations, the negative term “near miss” was supplemented when applicable by the
positive term “good example of STAR”. The team recognized this as good practice.
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Criteria for evaluating of the level of significance for events, reporting criteria to regulatory
bodies, and local authorities are clearly established. Screening criteria for reporting to the
regulatory body through TEPCO headquarters, reporting to local authorities, and other
external bodies are comprehensive and covered by General Manager for the Operation
Department. On daily basis the Non-conformity Management Committee does further
significance screening of all reported non-conformities. All members of this committee have
adequate knowledge and broad experience. Comprehensive screening of external OE
information for applicability in the power plant is done by OE groups at TEPCO headquarters
and by Engineering group at the plant.

Reporting of necessary information to regulatory bodies, local authorities and public is done
timely via the Accident and Failure Exploratory Committee and Public Relations
Department. Criteria for timeliness of provided information are clearly defined. The plant has
appropriate resources to provide the large amount of information to all external bodies.

There is a clear criterion for reporting of Kashiwazaki-Kariwa NPP in-house events to the
national Nuclear Information Center (in the Central Research Institute for Electric Power
Industry). This organization provides information to WANO Tokyo Center and to other
nuclear power plants throughout the world.

6.4. ANALYSIS AND TRENDING

The plant has clear criteria to determine which events receive root cause analysis. All
reportable events to regulatory bodies and local authorities are investigated for root causes.
The Accident and Failure Exploratory Committee lead these investigations in a timely
manner.

In several cases repeated non-reportable events were investigated for root cause. However,
identification of reoccurring events is based on the memory and engineering judgment of
members of NCMC. There are no criteria for identifying reoccurring events and when to
apply the root cause analysis to common or reoccurring issues identified from trends.

Fish bone approach is commonly used as root cause analyses methodology for all kinds of
events at the plant. The plant personnel involved in OE activities have adequate knowledge,
skills and experience in the use of this technique. Except from the above-mentioned Fish
Bone approach, limited and simplified root cause analysis technique is used to investigate the
root causes.

When human factors were obviously involved in the event the investigation of human
performance is part of the root cause investigation analysis and human errors are analyzed as
appropriate. In addition, in some cases the Human Factor Group from TEPCO headquarters
supports the plant in analysis of human performance. A few months ago the plant started to
use trends and statistics with human performance (types of human failures, percentage of
events with human failures) for analyzing of generic (common) issues and development of
corrective actions. The plant is encouraged to pay more attention to human performance and
human factors involved in the event.

All non-conformity reports (reported organizational, human factor, equipment failures, work
management and maintenance deviations, etc.) are included in PC network database and
coded. The plant use a broad coding system for phenomena, causes of events and corrective
measures. The codes include fires, various human performance, work practices, etc.
However, further improvements in using the coding system are recommended by the team.
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Since July 2004 the new software for Non-conformity Management Committee database was
introduced as a part of Passport system. NCMC does the regular simplified monthly trending
of all reported events. Comprehensive trending and analysis for common and generic issues
with using the three-dimensional charts is conducted on quarterly basis. Results of the
analysis, with proposed corrective measures, are presented to site superintendent at quarterly
meetings.

6.5. CORRECTIVE ACTIONS AND USE OF OPERATING EXPERIENCE

Based on the results of event root cause analysis the short-term (immediate) and long-term
corrective actions are developed by the Accident and Failure Exploratory Committee. This
committee tracks the timeliness of implementation of short-term actions, which should be
included into a final event report. Long-term corrective actions should be reviewed and
approved in the stage of development and later tracked for implementation by the Reliability
Improvement Exploratory Committee.

The Non-conformity Management Committee tracks the implementation of corrective action
for reported no-conformities. Once the corrective action for relevant are implemented, non-
conformity report is closed. The timeliness of implementation of the corrective actions at the
plant is adequate. More than 70% of items are closed within 50 days; about 7 % are pending
for more than 100 days, which results in close monitoring. Several positive trends after
implementation of corrective actions were observed.

Kashiwazaki-Kariwa NPP uses the “DREAMS” intranet database for dissemination of all
significant in-house events and all external events reported. Database is accessible to all
TEPCO personnel and to contractors in the plant. During observations, the team noted that
interviewed main control room (MCR) personnel were aware of recent domestic events and
the most significant world industry events from the past. However, they were not familiar
with any recent significant nuclear industry events from abroad.

The pre-job briefings are conducted with all members of the team involved in the planned
activity in the plant. However, the team observed several deficiencies in conduct of these
briefings in the plant. The team also noted some other deficiencies in the proper use and
dissemination of OE information and provided a recommendation in this area.
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6.1.

6.1(1)

6.3.

6.3(1)

DETAILED OPERATING EXPERIENCE FINDINGS

MANAGEMENT OF OPERATING EXPERIENCE FEEDBACK

Issue: There are no qualification criteria and training requirements for personnel
performing activities to review operating experience at the plant. Although extensive
on-job training is provided, no specific training in various root causes analysis
techniques for accident investigation, human factor analysis (including organizational
factors), etc. is provided to the personnel who conduct investigations of events.

The team observed that the only qualification requirement applied to operating
experience (OE) personnel is to have operational background. On-job-training in root
cause analysis techniques and other related activities is the only training provided to
OE personnel.

Without clearly defined qualification criteria and training requirements the proper
specific training to the OE personnel cannot be provided. Using only one root cause
analysis technique can lead to misinterpretation of events and investigation results, or
results of other OE information analyses. The effective and timely implementation of
corrective actions to prevent the reoccurrence of the events can be affected.

Recommendation: The plant should clearly defined qualification criteria and training
requirements of personnel performing activities to review operating experience.
Personnel who lead the conduct of events investigations should be provided with
training in various root cause analysis techniques for accident investigation, human
factor analysis (including organizational factors), etc.

Basis: [AEA Safety Standard Series no. NS-G-2.4, par. 6.67

REPORTING AND SCREENING

Issue: The input process to the plant deficiency data management system could be
complicated for personnel in some cases. The team noted that:

- Although the plant staff and public is notified, some events are not reported to the
non-conformity committee:

e Overheated exhaust stack temporary isolation of EDG during the test on 21
October 2004

e A non-conformity report on worker’s injury from 08 November was not
submitted as of 11 November

- Reporting process requires notification of MCR shift supervisor about observed
non-conformity and parallel submission of non-conformity report form via PC
network to be done by plant personnel or contractors. In addition, approval of the
report by the Group Manager is required before it is included into Non-conformity
Management Committee (NCMC) agenda.

- Average time duration between observation of the non-conformity by the plant
personnel/contractor and arrival of the report to NCMC meeting is four days for
plant personnel or nine days in case of contractors.
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6.3(a)

6.5.

6.5(1)

Complicated reporting system can discourage personnel from reporting of the
observed events, defects and deficiencies. As a result significant amount of valuable
OE information for trending and further analysis might not be reported or could cause
a delay with processing the report before it is included into NCMC agenda.

Suggestion: The plant should consider improvements used for reporting processes
and implement an easy single event reporting system in order to capture the most
possible amount of plant deviations.

In many plants a simple action (either telephone notification, submission of simple
paper or PC network form) is requested from the observer of the plant deficiency.
Easy to use, user-friendly reporting process can help to increase the reporting
efficiency, mainly for low-level events and near misses.

Basis: IAEA Safety Standard NS-G-2.4, par. 6.68; good international practice.

Good practice: “Good example of STAR” supplements the negative term “near miss”
in order to encourage personnel to report near misses when application of STAR
approach successfully prevented the event. “STAR” approach is well communicated
and understood by personnel. All workers who actively participated in the reporting
of cases when applying the STAR approach helped to prevent an event are
consequently awarded by symbolic STAR pen. In the case of the most honest and
valuable reports even financial awards are used.

CORRECTIVE ACTIONS AND USE OF OPERATING EXPERIENCE

Issue: The treatment of all available in-house and external operating experience and
consequent use of results and dissemination of lessons learned in order to prevent
events can be improved. The team observed the following facts during the review:

- Identification of reoccurring events is based on the memory and engineering
judgment of members of the NCMC. There is no criteria for identifying
reoccurring events and no written criteria for when to apply the root cause
analysis to common or reoccurring issues identified from trends.

- Fish bone approach is the root cause analysis used by the plant. No other root
cause analysis techniques is used.

- There is no code for training in the identification of causes of the events in the
plant’s coding system; multiple codes for one specific event are not included in
non-conformity reports database, just the code of main phenomena, cause and
corrective action is mentioned.

- Operators BWR Training Center (BTC) utilize operating experience based on
major nuclear industry events to update the training programs and can include
other OE feedback if requested to do so by the Kashiwazaki-Kariwa NPP.
However, there was a little evidence to show, that this route is regularly utilize by
the plant personnel
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- Very limited use of specific just-in-time OE information during the surveillance
program pre-job briefings by the plant personnel. The plant mainly relies on the
memory of plant personnel involved.

- The MCR operators were aware of major nuclear industry events (TMI,
Chernobyl). However, limited knowledge about recent significant overseas
nuclear industry events was observed.

The proper treatment of internal and external OE information for identification of root
causes is essential for development and implementation of effective corrective actions
(update the procedures, training programs, etc.) to prevent events or reoccurring
events. Without dissemination of lessons learned the further improvements of plant
personnel and contractors performance in the area of operational safety is difficult to
achieve.

Recommendation: The plant should comprehensively treat all available in-house and
external operating experience and effectively use the results and disseminate the
lessons learned to avoid personnel errors, communication difficulties,
misunderstandings, etc. and prevent events in future.

Basis: IAEA Safety Standard NS-G-2.4, par. 6.69; SSS No. DS 347, para. 5.9; good
international practice.
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7. RADIATION PROTECTION

7.1.  ORGANIZATION AND FUNCTIONS

The Radiation Protection (RP) Section at Kashiwazaki-Kariwa Nuclear Power Plant is part of the
Operations Management Department. The radiation protection staff has the appropriate
independence and stop work authority to elevate radiation protection issues to ensure that the
workers were adequately protected. There was an appropriate interface between radiation
protection and the operations groups. Operations personnel notify radiation protection before
starting radiological work that could have a significant radiological effect on plant areas,
systems, or components. Additionally, contractor work groups performing a work activity,
plan tasks associated with radiological hazards adequately. The radiation protection staff
properly tracks and corrects radiation protection non-conformance items. In general, the
team determined that corrective actions appeared to be appropriate to correct the issue and
prevent similar occurrence. Examples of non-conformance items identified included:
equipment/instrumentation problems, area and personnel contamination events, and
radioactive material control issues.

Weekly and monthly meetings were held between Kashiwazaki-Kariwa radiation protection
supervision and contractor radiation protection crew leaders, and Kashiwazaki-Kariwa
radiation protection management and contractor radiation protection management,
respectively, to ensure work scope, and radiological and industrial safety items were properly
communicated. The team determined this to be a strength to open communications.

The team noted that since October 2003 two general station Quality Assurance audits were
performed. During October 2003 a headquarters lead audit was performed and during
January 2004 a site lead audit was performed. The team noted that both audits reviewed
programme aspects of the radiation protection programme. All auditors were appropriately
trained in accordance with quality assurance programme procedures. However, neither
audit team had a radiation protection specialist on their team. Additionally, the team
determined that the performance of the radiation protection staff was not reviewed by a group
self-assessment, or outside organization. The team made a suggestion in this area. (See
MOA section 1.4).

From interviews with selected plant personnel the OSART team determined that managers
and radiation workers were committed to proper radiation protection requirements and safe
work practices within their level of responsibility.

In general, the radiation protection staff’s performance was adequate to ensure the proper
protection and direction to radiological workers. Overall, radiological job coverage was
appropriate for the tasks observed by the team. However, the team noted some deficiencies
in job coverage or the operational knowledge of some radiation protection equipment use to
provide airborne controls with some staff members. The team made a suggestion to help
improve the staff’s performance in this area.
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7.2.  RADIATION WORK CONTROL

The entrance and exit to the radiologically controlled area was appropriately established and
maintained. The physical layout of the radiologically controlled area access and egress
points provided radiation workers with adequate areas to dress and undress in protective
clothing. Personnel contamination monitors (PCMs) were appropriately located and
monitored to screen personnel at the egress from the radiologically controlled area.

Radiation Work Admissions were written clearly for all radiological work activities. The
team determined that Radiation Work Admissions provided workers with the radiological
information needed to safely perform their tasks. Personnel interviewed understood their
Radiation Work Admissions restrictions, general area radiological conditions in their work
area, and knew to leave the work area and contact radiation protection personnel if their
alarming pocket dosimeter alarmed.

Area survey maps with the current radiological conditions were clearly posted in the corridor
of the power block for workers to reference prior to the start of radiological work activities.
The use of color-coded survey maps made it easier for workers to understand general
radiation levels.

Overall, areas, components, equipment, and containers were clearly marked or labeled to
ensure the radiological hazard was properly communicated to a radiation worker. However,
the team noted some examples in which radioactive materials were not consistently labeled.
The team recommended that efforts be made to ensure all radioactive materials are properly
posted or labeled.

Radiological surveys of areas were performed at an appropriate frequency for the work and
plant operational conditions. For example, surveys of the radiologically controlled area
access and egress areas were performed daily during outages and weekly during operations.
Additionally, all other areas and rooms (excluding the drywell area) were surveyed monthly.

7.3. RADIATION DOSE CONTROL

All radiological work was controlled by the use of a Radiation Work Admission. Radiation
Work Admissions were prepared and issued by individuals who were appropriately trained.
From a review of selected Radiation Work Admissions, the team determined that Radiation
Work Admissions were written clearly and provided workers with the radiological
information and controls to safely perform their tasks. Alarming Pocket Dosimeters
(APD’s) dose settings were appropriate for the radiological conditions in the work area.
ALARA job planning appeared to be appropriate. The station major work groups were
involved in developing the yearly planned dose budget. The team determined that there was
appropriate justification for radiological work that exceeded the original planned dose
estimates.

A well-established programme for the assessment of internal exposure was in-place. Each
person who needed to enter the radiologically controlled area received an entrance and exit
whole body count prior to the start and end of radiological work activities. In addition,
routine whole body counts are provided to radiation workers every three months.

Overall, station’s radioactive source term remains low, and most high exposure areas were
properly shielded to help reduce work area exposure rates. However, during tours of the
radiologically controlled area including the unit 4 drywell area the team noted that ALARA
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and shielding informational postings/warnings were not posted to help ensure workers
maintained their dose ALARA. The team made a recommendation to improve the ALARA
program.

The team reviewed the respiratory program and determined that the station had appropriate
documented guidance for when a respiratory device should be used during the course of
radiological work. Respiratory equipment was well maintained. However, the team noted
that there was no program in-place to ensure workers were medically approved, due to the
sustained extra effort necessary to breath through a respirator, and fit tested prior to being
issued a Full-Faced Negative Pressure respirator for radiological work activities. The team
made a recommendation to improve the Full-Faced Negative Pressure respiratory
programme.

7.4. RADIATION PROTECTION INSTRUMENTATION, PROTECTIVE CLOTHING,
AND FACILITIES

The Liquid and Gaseous Effluent programmes are well maintained and managed. From a
review of selected liquid and gaseous effluent monitors and associated systems the team
determined that the material condition of the equipment was outstanding. From discussions
with the Kashiwazaki-Kariwa staff, the team determined that no releases exceeding site limits
have occurred with in the last two years and effluent releases were well below regulatory
limits. Additionally, alarm levels were properly set and monitored to ensure regulatory
limits were not exceeded.

Environmental programme is effectively implemented. All sectors surrounding the station
were appropriately monitored and properly maintained. Real-time environmental
information was electronically supplied to the unit 1 main control room. From a review of
selected environmental stations the OSART team determined that these stations were well
maintained. The proper media were sampled and analyzed by the plant to ensure that there
were no negative plant related environmental affects offsite.

The Radioactive Waste Storage Building was well maintained, organized, and properly
controlled. Radioactive waste containers were appropriately labeled, logged, tracked and
inventoried.

Fixed area radiation monitors were appropriately positioned throughout the station to monitor
plant general area radiation levels and monitored in the main control room of each unit. ~ All
monitors observed were well maintained.

The instrumentation calibration facility was well maintained and equipped to perform
calibrations of portable radiological instrumentation ALARA. The appropriate plant related
isotopes were used to calibrate the portable instrumentation used at the station. Portable
radiation protection survey instrumentation was calibrated annually. Portable contamination
survey instrumentation (GM survey meters) were response checked prior to use in according
with best industry practices.

A suitable inventory of anti-contamination protective clothing was maintained at the
entrances to the radiologically controlled areas. Protective clothing was well organized,
maintained and controlled. Dressout areas provided adequate room for donning protective
clothing.
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The appropriate types and amount of portable radiation protection survey and monitoring
equipment were maintained to support radiological work activities. Although the team
noted that the gamma survey instrumentation used for job coverage was calibrated annually
and response checked bi-weekly, it was not response checked prior to use in accordance with
best industry practices. Additionally, the team noted that personnel contamination monitors
used to the monitoring of personnel exiting the radiologically controlled area were also not
response checked daily. Although the personnel contamination monitors located at the
radiologically controlled area boundary were calibrated to meet the regulatory requirements,
the team made a recommendation to improve the calibration of these monitors.
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7.1.

7.1(1)

7.2

7.2(1)

DETAILED RADIATION PROTECTION FINDINGS

ORGANIZATION AND FUNCTIONS

Issue: Although training was provided, some radiation protection staff’s performance
was not evaluated before being assigned radiological job coverage to ensure the
station’s radiation protection procedures, management’s expectations and technical
requirements were understood.

- The Kashiwazaki-Kariwa radiation protection group does not independently
evaluate contractor radiation protection technicians performance before they are
assigned job coverage.

- Contractor personnel assigned to provide job coverage in various areas throughout
unit 4 did not always understand how some of the equipment used for job
coverage function, the proper placement of continuous air sampling equipment
during work activities, and radiation posting limits.

- The contents of contractor radiation protection personnel training were not
reviewed and approved by the Kashiwazaki-Kariwa radiation protection staff.

Not evaluating a radiation protection staff’s performance before being assigned
radiological job coverage does not ensure the station’s radiation protection

procedures, management’s expectations and technical requirements were understood
by the staff.

Suggestion: Consideration should be given to independently assessing a
technician’s performance prior to being assigned job coverage.

Basis: Good international practice.
RADIATION WORK CONTROL

Issue: Recognized radiation markings and/or symbols were not always used to
inform workers of radiological hazards.

- On level one of unit 4’s reactor building three of four barrels, which contained
radioactive material, were not marked with recognized radiation markings or
symbols. All three barrels had hand written information (black markings on
white tape), which indicated that the barrels contained radioactive material.

- On level one of unit 6/7 radioactive waste building four of four containers holding
radioactive materials with contact radiation levels as high as 0.17 mSv per hour
were not marked with recognized radiation markings or symbols. Only one
container had hand written dose rate information. (black marking on white tape).

Without the use of recognized radiation markings and/or symbols on
barrels/containers these items could be mistakenly handled leading to unplanned
uptakes or external radiation exposures.
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7.2(2)

Recommendation: All items that contain radioactive materials should be labeled
and/or marked with recognized radiation markings and/or symbols.

Basis: ITAEA Safety Standards Series No. NS-G-2.7, para. 3.8, “

Issue: Overall, the plant’s ALARA programme is good, however, not all aspects of
the ALARA programme ensure that the station is working in an ALARA
environment.

- During tours of the radiologically controlled areas of units 4 and 6, including the
drywell of unit 4, the team did not find any low dose waiting areas or do not linger
informational signs to help ensure workers were using the best ALARA practices
to maintain their dose ALARA when waiting or observing work in the field

- On level one of unit 4’s reactor building the chemical decontamination filter skid
had temporary lead shielding covering two spent decontamination filters that were
not labeled with warning signs to help ensure workers knew not to remove the
shielding or what the radiological levels were under the lead. Radiation levels
on the outside of the lead were approximately 0.04 mSv per hour, while radiation
levels under the lead were as high as 1.20 mSv per hour.

- Numerous system piping in the unit 4 drywell area had temporary shielding in
place to help reduce station exposure; however, none of these installations were
labeled with warning signs to help ensure workers knew not to remove the
shielding or what the radiological levels were under the lead.

- On 1 November 2004, the team identified that about 2m of Residual Heat
Removal (RHR) system piping in the unit 4 drywell was not shielded, or labeled
to warn personnel of the increased general area radiation levels. Unshielded
contact radiation levels were approximately five times higher than the shielded
area (0.11mSv verses 0.55mSv).

- On 5 November 2004, the team identified an approximate 8 cm gap in the lead
shielding covering the Clean-up Water System piping causing unnecessary
exposure to the work force on Primary Loop Recirculation motor floor of unit 4’s
drywell area.

- Although radiation exposure for major station departments, such as operations,
radiation protection and chemistry is being tracked, it was not trended to
determine a group’s yearly trend.

- Lessons learned for significant radiation protection tasks were not documented to
help improve repetitive work ALARA performance. Additionally, the work
force was not asked to provide ALARA improvement job performance comments
at the end of their task.

-  Workers installing the shielding were not trained on the task thus, possibly
receiving unnecessary exposure to perform these tasks.

- On level one of unit 6’s reactor building the team identified that the Clean-Up
Water Valve Room with radiation levels as high as 6.2 mSv per hour was not
properly controlled in accordance with Station Procedure V-H2-R1 “Radiation
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7.3

7.3(1)

7.4

7.4(1)

Management Manual,” Revision 2. The evaluator pulled on the door several
times and the door opened without the use of a key. The team noted that this was
the only Level 3 Radiation Area door that was found not properly secured.

Without an effective ALARA programme in-place station workers might receive
unnecessary radiation exposure.

Recommendation: The plant should review and revise as necessary its ALARA
programme to ensure the plant management expectations and staff work practices are
truly working towards an ALARA environment.

Basis: TAEA Safety Standards Series No. RS-G-1.1, para. 2.31(c)
RADIATION DOSE CONTROL

Issue: The plant respiratory programme does not ensure personnel are appropriately
fit tested and medically approved to wear full-faced negative pressure (FFNP)
respirators prior to issue.

- Full-faced negative pressure respirators were stored at the access to the power
block and not controlled for issue.

- Although trained, personnel required to wear a full-faced negative pressure
respirator were not required to demonstrate that they knew how to wear a FFNP
mask.

- Fit testing was not required to be performed prior to issuing a FFNP mask

- Medical examinations to ensure the integrity of the lung function was not required
prior to issuing a FFNP mask.

Without a proper medical evaluation and fit test personnel using a respirator could be
harmed or receive unnecessary internal exposure.

Recommendation: The plant should ensure that personnel who could use
respiratory equipment are medically approved and fit tested prior to being issued
respiratory equipment.

Basis: TAEA Safety Standards Series No. RS-G-1.1, paragraphs 5.35 (b) (c), 7.7(a)
and 7.10.

RADIATION PROTECTION INSTRUMENTATION, PROTECTIVE CLOTHING
AND FACILITIES

Issue: Personnel Contamination Monitors (PCMs) calibration should be enhanced
at the plant.

- The calibration of Personnel Contamination Monitors (PCMs) complies with
regulatory requirements. However, using a calibration source that has a similar
energy found at the station could further enhance the calibration of these
monitors. From discussions with Radiation Protection Management the team
noted that the calibration of this equipment was performed using a radioactive
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decay product of Uranium 238 (Protactinium), while the primary Beta energy at
the station was Cobalt 60.

- During tours of the radiologically controlled areas of Units 4 and 6 the team
identified that portable gamma survey meters were calibrated annually; however,
they are not response checked prior to use to ensure the meter was operating

properly.

Using a calibration radiation source for instrumentation calibrations with a different
energy level than the primary energy level found at the station could cause an
instrumentation to respond incorrectly. Additionally, portable radiation detection
instrument used for monitoring work activities could fail low (a non-conservative
direction) and provide a radiation worker with inaccurate radiological information, or
cause an area to be radiologically misclassified.

Recommendation: Radiation protection instrumentation should be more precisely
calibrated with a similar energy isotope found at the station.

Basis: TAEA Safety Standards Series No. RS-G-1.1, para. 5.46.
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8. CHEMISTRY

8.1.  ORGANIZATION AND FUNCTIONS

At Kashiwazaki-Kariwa NPP the responsibility for the chemical control of plant systems and
for minimizing the radiation built-up is under supervision of the radiation protection and
chemistry management group (RPCG). Unit 1-4 come under superintendent RPCG1, and
units 5-7 come under superintendent RPCG2. The two groups can easily work with the
opposite group if it’s necessary.

Together they share a group of 8 people, 4 under the command of RCPG2 and 4 under the
command of RPCGI.

Along with this they have contracted Tokyo Environmental Engineering (TEE) to perform
the routine analyses.

There are 4 documents, which clarify the responsibility and authority of the RPCG at
Kashiwazaki Kariwa nuclear power plant.

- Technical specification enforcement manual of Kashiwazaki-Kariwa NPS. V-K3-(K1-1)-
105

- Rules for reapportioning functional duties. SHO-Z-10
- Operation management manual. (V-H2-O1)
- Water quality control manual. V-K3-(H2-O1)-135

According to staff they are supported well by management. For example during fuel-leakage
periods the plant management was very satisfied to get fast information about the leakage
rate and this has improved the respect and importance of the chemistry department’s work.

Plant policies are well understood and known by the chemistry staff

They have documentation, which clearly describes the job specifications, and how the
responsibilities are divided within the group. The staff is working days only. If a chemistry
needs arise during the nightshift or under other times when the chemistry staff is not present,
the MCR has a telephone list that shows whom to call. The most important documents
showing the procedures are:

- Water quality control manual. V-K3-(H2-O1)-135

- Water chemistry control work procedures. V-K3-(H2-O1)-136
- Chemical control procedures. V-K3-(H2-O1)-140

- Emergency sampling procedures. V-K3-(H2-0O1)-545

Every year a separate document is produced for each reactor, which clarifies the special
objectives, goals and quality perspectives to be taken under consideration for the next fuel-
cycle. Different goals, objectives, targets, etc. are described depending on which reactor and
what issues they put emphasis on.
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This is in addition to the regulatory requirements and the water quality control manual.

Their business plan contains 1-2 year of planning, and every 6 months they conduct an
evaluation of their progress to plan.

The RPCG writes weekly and monthly reports containing the results, deviations and
suggestions of improvement to the operational management.

The contractor has a clear understanding in what task they are anticipated to perform, and
they are aware of their obligations to TEPCO. The contractor from TEE is dedicated to
satisty the customer, it’s their top priority.

Interaction with the shift supervisor in the MCR is well described in documents. Also there is
a good interaction between TEPCO chemistry staff and the contractor TEE. They have
monthly meetings with the TEE personnel to discuss issues within the chemistry area.

Also the interaction between the groups within the operation management department is
defined in the documentation.

To improve all skills at Kashiwazaki-Kariwa NPP there are small “teams” within many
technical departments that have regularly meetings discussing issues to be improved or
clarified, in the process. Some of the discussions end up in a proposal for changes or
improvements.

Issues concerning water chemistry or the area that the water chemists are responsible for are
most of the times brought up and discussed with the chemistry staff. It’s up to the members of
the group, to determine if the issue is of concern for another group or area.

There are no rules/regulations around how there “teams” shall approach each other to inform
about the findings they discovered. Therefore it’s a possibility that a chemistry issue doesn’t
come to chemistry department’s knowledge. The plant is encouraged to improve this aspect.

If there is a large improvement planned in the area that affects the chemistry department, or
may have an impact on the chemistry performance at the plants process systems a report will
be written. This is brought up in the reliability improvement committee meeting. In this
committee, (approximately 25-30 persons attending) the general manager of the chemistry
department is attending.

After the reliability improvement committee meeting there is a report written which is
circulated among those who participated the meeting. After reading the report, is signed for
approval. In this way the different technical groups get information about improvements,
suggestions.

The team consider there should be closer cooperation with the maintenance department
considering improvements affecting chemicals used in the plants.

The chemistry group performs chemistry control at the request of the maintenance groups.

Every six months there is a BWR-chemistry meeting. Participating in the meeting are
chemistry staff from all BWR nuclear power plants in Japan. The intention of the meeting is
to share information, evaluations, good practices etc.
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The meeting ends up in a report that is given to the group manager for the chemistry staff.
The group manager puts this report on circulation within the chemistry groups.

The contractor, TEE does not receive the report for reading. The report is to be considered
TEPCO property. However, during the monthly meeting of TEPCO chemistry staff with the
contractor TEE, certain parts of the report are brought up for discussion.

In addition the engineering department at Kashiwazaki-Kariwa NPP, which has the overall
management responsibility for information, provides information concerning the
improvement of nuclear techniques etc.

From the RP office at TEPCO headquarters comes information concerning issues that could
have impact on radiological protection and on the chemical commitments and performance at
nuclear power plants.

The chemistry staff have a good perception of the role and the impact they can have in the
plant and how chemistry improvements in the chemistry area will influence the radiation
levels and chemistry performance throughout the whole station.

Every afternoon chemistry staff and contractor staff go through the daily work to ensure there
are no deviations or other questions that have to be cleared.

The GM is responsible to make sure that the chemistry staff get the proper training.

The last year they established a comprehensive training programme for plant chemistry staff
that is divided in three levels of skills, A, B and C. This counts the acquired training as well
as the On-Job Training (OJT). This is described in the training manual V-H2-T1. Every
member of the staff has an individual plan for training, signed by the group manager, which
is reviewed every 6 months.

They have also divided the OJT into three levels of skills, 1, 2, and 3.
TEPCO nuclear training center provides training of the contracted staff, TEE.

For the contractor TEE, the “foremen” has qualification and regular refresher training. The
Kashiwazaki-Kariwa supervisor observes them.

All new personnel at Kashiwazaki-Kariwa NPP get environmental training.

All plant chemistry personnel and TEE personnel get annual and refresher training in
radiological protection every 3 years.

Some of the personnel also receive annual training in first aid and fire protection.

They also have education and refresher training in the Kashiwazaki-Kariwa NPP technical
specifications every three years.

There is no additional chemistry training provided by Kashiwazaki-Kariwa training center
after approximately 8-10 years of experience. The only required retraining is for radiological,
fire and first aid. However on group level there is additional training provided.
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Every new graduate who starts working at Kashiwazaki-Kariwa NPP starts with 6 or 12
months trainee period, depending which education they have, in one of the MCRs. After the
trainee period they are assigned to a technical department.

The GM reviews every persons individual training programme every six months. If there is
some training that is not fulfilled due to workload or work in the plant that demanded
participation from the chemists in the field, they re-emphasize the need for training and
ensure it’s performed.

Among plant chemistry staff half of them have more than five years experience.
The overtime load is high on plant chemistry staff as well as the contractor TEE.

The chemistry-training laboratory in Kashiwazaki-Kariwa training facility is very well
equipped with almost the same equipment used in the field. However there is no personnel
emergency equipment installed in the laboratory. The team recommends Kashiwazaki-
Kariwa NPP install this emergency equipment.

Every morning the plant chemistry staff have a meeting where they speak about issues
relating to the chemistry work. The contractor TEE does not attend this meeting.

8.2.  CHEMISTRY CONTROL IN PLANT SYSTEMS

The plant has a well-established water chemistry control programme. The “Water quality
control manual” V-K3-(H2-O1)-135 shows the chemistry planning, implementation,
assessment and review of work concerning the water quality at Kashiwazaki-Kariwa NPP. In
this document definitions are made for internal requirements as well for the requirements
shown in the technical specifications of Kashiwazaki-Kariwa NPP.

The control of chemicals used in the chemistry laboratory is well described and maintained.

However the control of chemicals used in operation, such as diesel fuels, turbine oils is the
plant operation group responsibility. The plant operation group has well-established
procedures in handling the diesel fuel and turbine oils.

Products used by the maintenance, for instance grease, solvents, fluids used in inspection,
cleaning solvents is the responsibility of the maintenance group. However there is not a fully
established control programme on these products. The team recommends Kashiwazaki-
Kariwa NPP to improve this.

Corrosion and radioactivity build-up has been monitored since the start of every reactor. A
well-established programme of surveillance and actions to minimize radioactive build-up is
in use on a continuing basis. A good practice is the simple colored matrix they use to show
radioactive build-up due to cobalt-60.

Well-documented start-up, shutdown and normal operation procedures are in place.

The “Water quality control manual” V-K3-(H2-O1)-135 describes the procedures under start-
up, operation and shut-down conditions.

Also the condensate polishing system and the make up water systems have an appropriate
surveillance programme, which is in compliance with specifications.
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Improvements in the operation of the condensate polishing systems have been done on
recommendations from the chemistry group.

For the process systems the chemistry control programme is satisfactory. The amounts of
impurities are low and should have low impact on material integrity. However there are
possibilities for improvement on the over all chemical control programmes for substances
used by other groups during outages. The team recommends Kashiwazaki-Kariwa NPP to
improve this programme.

During the development of plant modifications there are milestones, which includes
chemistry control. Chemical contamination controls are performed on specific equipment,
when it enters the plant. However there is no documented procedure that tells what kind of
equipment needs to undergo chemical contamination control but the maintenance group puts
together a specification telling which equipment should undergo chemical contamination
control.

The surveillance programme for surveillance and monitoring the liquid waste treatment
systems is adequate to ensure that the water quality is good enough to maintain the integrity
of the system components.

There is good performance on the primary chemistry. Low levels of impurities, and well-
monitored radiation build-up is the situation at Kashiwazaki-Kariwa NPP.

The chemistry department has improved the operation of the residual heat removal system to
decrease the build-up of activity during shutdown and outages periods.

Also the chemistry control on the turbine side and condensate polishing system are at a good
level. During the years improvement in the condensate polishing system has been performed,
with good results in, decreasing the decomposition/release of impurities from the condensate
polishing resin.

Improvements have been made on the operation of the condensate system during long
outages periods. By evaluation of the chemistry in the condensate they have improved the
startup sequence for the condensate system, which has resulted in a decrease in the impact of
impurities in the reactor water system.

The performance of emergency cooling and auxiliary system are good. Also the surveillance
of the raw water system is adequate. There is analysis report on the quality of the incoming
raw-water sent frequently to Kashiwazaki-Kariwa NPP.

However this analyze report is not distributed to the chemistry group, it stays in the
administration group manager department. The plant is encouraged to distribute this report to
chemistry department.

The housekeeping in the raw water treatment plant should be improved.
8.3.  CHEMICAL SURVEILLANCE PROGRAMME

A written programme exists that contain the way to perform the different analyzes and how
the procedures, schedules should be performed. Daily check verifies that the schedules has
been properly followed.
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Calibration of the instrumentation in the laboratory is adequate to laboratory standards.
However to enhance the quality and the performance of the laboratory results, after analyzing
the blank and standard, there should be two further samples that should be analyzed.

Also to further enhance quality “inter-calibration” can be used. The same sample is analyzed
at different laboratories and the results compared. This involves a broader so called “round
robin” test, to compare the laboratories performances to others.

The standards that are used in laboratory work are bought certified standards. The standard is
normally stored in a refrigerator in the laboratory, which is good common laboratory
practice.

ALARA-principles are well known among the TEPCO chemistry staff, but the education and
experience of good ALARA-behavior, as well as the implementation and long-term
prediction could be improved. See RP part of this report.

Every day the GM reviews the results from the analyses and confirms that the results are
within stipulated limits and there are no significant increasing in the results.

Handling of non-conformity events is improved compared to some years ago. The “passport”
system is now used for reporting non-confirmative events. Important issues are brought up in
the non-conformance management committee.

All chemistry analyze results are stored in a computer-based system. It is possible to track
results and who did the analyzes on the sample in the computer-based system.

All data is collected in a chemistry database and input to the database is done every day after
the daily results is checked and approved. Every month report is prepared containing the
results and comments of the past monthly chemistry.

8.4. CHEMISTRY OPERATIONAL HISTORY

Weekly reports are given to the MCR. Other reporting routine are very well described in the
“Water quality control manual” V-K3-(H2-O1)-135. This manual defines the roles between
RPCG and other groups under operation management.

There is an extended programme to follow up chemistry deviations during operation and
outage periods. Along with this they performs evaluation of the improvements that had been
done during the last fuel-cycle or during the outage period. There is also an evaluation done
on previous improvements.

8.5. LABORATORIES, EQUIPMENT AND INSTRUMENTS

The equipment used is in proper condition. Some of the equipment is several years old, but
some equipment is very new and in very good shape. Responsibility for the equipment used
in the hot laboratories is Kashiwazaki-Kariwa responsibility.

There could be some improvement in the “basic” equipment used, for instance the use of
pipettes in glass and some plastic pipettes with a rubber ball to suck up the sample or
chemicals. If there is a malfunction with the rubber ball, it is possible to contaminate the
bench, floor and hands.

It is recommended that micropipettes are used as a better alternative.
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There are 4 hot-labs in Kashiwazaki-Kariwa NPP. One hot-lab for unit 1-2, one for unit 3-4,
one for K5 and one for unit 6-7.

They have redundancy in the hot-lab for most important and significant equipment. It’s also
possible to take samples in unit number 3 for example and transport it to the hot-lab in unit
number 5-7 to analyze it, and vice versa.

Hazardous chemicals are stored in a locked cabin. The group manages has the authority to
give admittance to the cabin. There is a record showing the date, who and the purpose of
opening the cabin.

There is room for improvement in the housekeeping in the laboratories. Sample bottles
should not been stored at the floor. Waste bottles from analyze equipment not secured on the
floor, could easily spiell accidentally. Equipment was found stored on the floors under plastic
sheets.

In the hot-labs 1/2, 5 and 6/7 the placement of the emergency shower is not appropriate. To
access the shower you have to pass the contamination boundary zone. At hot-lab 3/4 the
shower is placed within the laboratory area. However there are eye rinsing bottles in the
laboratories.

A Post Accident Sampling System is in place. However the system is not equipped with
facilities to dilute the samples.

The procedures for post accident sampling are described in the following document.
Emergency sampling procedures. V-K3-(H2-O1)-545.

At Kashiwazaki-Kariwa NPP unit 4 the pipes enter the sampling room at the right side above
the panel. They enter the panel from the top and are divided in to liquid sampling and
gaseous sampling. The post accident sampling system panel is not shielded in any way.
Possibilities to flush the panel after sampling exist. There is no radiation surveillance
equipment in the room. The chemistry staff that will enter the room after sampling has been
conducted have no idea of what dose rates they can expect when entering the room.

The operation of the Post Accident Sampling System is done by personnel from the main
control room, MCR. In unit 1, 2 and 5 the operation of the panel takes place in the hallway.
In unit 3 and 4 they operate the system from a control room next to the post accident
sampling room. In unit 6 and 7 the operation is performed in the same room as the sampling
is conducted.

8.6. QUALITY CONTROL OF OPERATIONAL CHEMICALS AND OTHER
SUBSTANCES

Maintenance and chemistry personnel indicated that no “material handbook” exists to
describe the importance of how materials should be combined or which chemicals should be
avoided to use in a nuclear power plant. The team made recommendation to develop and
implement such policy.

Also, in Kashiwazaki-Kariwa NPP there is no comprehensive common chemical control
programme properly control which chemicals and the amount of chemicals that can be used
at the plant by maintenance, contractors and other participating groups during operation as
well during outages.
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The chemistry group has a well-described procedure to maintain control over the amounts,
consumed and storage volumes of the chemicals used for the analyses conducted in the
laboratories. There is appropriate control established describing the purity of the chemicals,
the identity and the opening time as well expire date for the chemicals.

The operational management group, which has the responsibility of ordering and purchasing
diesel fuel and sodium pentaborate deca hydrate for the plants, has a satisfactory control
programme over the quality of diesel fuel, showing the quality as well as the quantity of
diesel fuel.
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8.1.

DETAILED CHEMISTRY FINDINGS

QUALIFICATION OF PERSONNEL.

8.1(1) Issue: Some personnel safety equipment in the chemistry training laboratory at the

8.2.

8.2(a)

8.6.

8.6(1)

skill training center and in water treatment station are not installed.

The team observed that there is no emergency shower or equipment to rinse the eyes
in the chemistry-training laboratory. There is also no emergency shower in the water
treatment station. Chemistry personnel performing training in the training laboratory
with chemicals such as acid, soda and other hazardous chemicals are without the
possibility to use emergency equipment in case of accident.

Without personnel safety equipment there can be severe injuries to personnel in case
of an accident.

Recommendation: Kashiwazaki-Kariwa NPP should install proper emergency
equipment at the chemistry-training laboratory and in water treatment station.

Basis: IAEA Safety Standards NS-R-2, chapter 2.31

CHEMISTRY CONTROL IN PLANT SYSTEMS

Good practice : In the water quality control manual there is a short description of
the ground for setting the values. It also describes the reason why the parameter is
analyzed. This is a good idea, newcomers will get a good understanding in why the
parameter is analyzed, and what impact the parameter can have an the process
systems. Also, on the daily sampling schedules there are pictures of the sampling
places. This helps the technicians to identify that he/she is at the right sampling place.

QUALITY CONTROL OF OPERATIONAL CHEMICALS AND OTHER
SUBSTANCES

Issue: The use of chemical and other substances in the controlled area is not
comprehensively controlled. In addition there is no proper labeling of chemical
materials

- There is no comprehensive list available of chemicals approved for use in
controlled area.

- There is room for improvement concerning labeling of chemical products.
- There is no systematic training on the impact of the chemicals to process system.

- Impact of chloride impurities in primary circuit is not clearly understood among
maintenance people.

- There is no fully implemented programme for qualifying chemicals, the
responsibility is divided between several groups.
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8.6(2)

Without systematical controlling the use of chemicals and other substances in the
controlled area it is possible that there can be a serious damage to the structures of
materials which can have a significant safety impact on safety related process
systems.

Recommendation: Kashiwazaki-Kariwa NPP should establish comprehensive
common chemical control programme over the chemicals and other substances in use
to enhance the control over what chemicals products is used in the controlled area.
The programme should include system for qualifying chemicals, for labeling and
training.

Basis: TAEA-TECDOC-489 chapter 1.4

Issue: No comprehensive material handbook is available at the plant, which
describes the proper materials to use at the right place and under the correct
circumstances. The team observed the following facts:

- Copper hammer used together with stainless steel for maintenance work in the
turbine hall unit number 4.

- Chemistry and maintenance staff confirms the fact there is no material handbook
available.

Without a proper material handbook there is a possibility that wrong materials is
mixed under maintenance work and other work carried out in the station can have a
corrosion impact on plant systems and components.

Recommendation: Kashiwazaki-Kariwa NPP should develop and implement a
comprehensive material handbook to ensure that proper materials are used at the right
place and under the correct circumstances.

Basis: TAEA-TECDOC-489 chapter 1.4.
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9. EMERGENCY PLANNING AND PREPAREDNESS

9.1. EMERGENCY ORGANIZATION AND FUNCTIONS

Emergency planning and preparedness for nuclear accidents is stipulated in the Japanese
Government Basic Plan according to Disaster Countermeasures Basic Law. Well-structured
emergency plans include the countermeasures to prevent the occurrence, the nuclear disaster
plans are prescribed in the national Government Basic Plan, community disaster prevention
program, the corporate organization Tokyo Electric Power Company (TEPCO) emergency
plan, as well as Kashiwazaki-Kariwa Nuclear Power Plant operators emergency plan.

Emergency planning and preparedness at the site is delegated to the Engineering
Management Department for nuclear emergencies and Administration Department for natural
disaster emergencies. They report directly to the deputy superintendents responsible for
administration, and for safety and quality. The development of the Emergency Plan (E-Plan)
and procedures was adequately supported by a staff of six in the nuclear emergency
preparedness group and three in charge of natural disaster-preventing work in the
administration group. Co-ordination of E-Plan training with off-site organizations was done.
The Emergency Review Committee of the Kashiwazaki-Kariwa Nuclear Power Plants
periodically reviewed the E-Plan to ensure the compliance in implementation of disaster
prevention activities at nuclear power plants.

The Ministry of Economy, Trade and Industry (METI) is responsible for preparing the
national emergency plan and policies. Nuclear and Industrial Safety Agency (NISA) under
METI is responsible for compiling its’ emergency preparedness and response plan, and
reviewing on-site emergency plans approved by the site superintendent. The Off-site
Emergency Response Centre at Kashiwazaki city is responsible for developing and
implementing off-site emergency plan, in cooperation with the local government and
municipal emergency plans. The Off-site Emergency Response Centre maintains a good
working relationship interfacing with the on-site emergency preparedness organization. A
joint general exercise involving local government, prefecture, power plant personnel was
scheduled on November 1% and 2", but cancelled due to the October 23 earthquake. This
type of exercise would be very beneficial to all parties to ensure maintaining a good
condition of emergency response capability and coordination among these parties.

9.2.  EMERGENCY PLANS

The on-site emergency plans contain the category of emergency condition; establishing of an
effective on-site emergency organization; implementing the unified command and delegation
of responsibilities during emergencies; notifications to NISA, TEPCO and municipal
government, and local government in Niigata prefecture. Sufficient resources and emergency
personnel are available to perform all required tasks. During emergencies, competent plant
personnel appropriately take over emergency operations.

On-site emergency arrangements are described in two plans, the natural disaster emergency
plan and the nuclear emergency plan. According to Special Law on Nuclear Disaster
Countermeasures the nuclear emergency situations are categorized into two classes defined in
paragraph 1, article 10 (designated events) and paragraph 1, article 15 (nuclear emergency).
Additionally, according to Disaster Countermeasure Basic Law the natural disaster situations
were categorized into four classes, (emergency standby and level 1, 2, 3, emergencies).
However, the plant should consider reviewing both emergency plans to ensure that
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inconsistencies will not arise when more than one emergency situations were faced at the
same time.

An effective concept for nuclear emergency operations was implemented in the Emergency
Operation Procedure. It is based on FSAR (Final Safety Assessment Report), which include
core melt and release of core inventory based on BWR Reactor Safety Study Documentation.
These provide support for plant status and environmental assessment of radiological
consequences. Although the Emergency Action Levels were shown in the nuclear Emergency
Plan, the detailed measurable emergency action levels to activate the emergency or standby
do not appear in the natural disaster emergency plan.

Off-site emergency planning is based on currently national regulations; the plan describes
arrangements for all kinds of nuclear or radiological accidents, resources available and
responsibilities of each response organizations. Municipal level emergency arrangements,
covering off-site activities for Kashiwazaki-Kariwa NPP, are described in the Off-site
Emergency Response Plan of NISA.

Emergency planning zones are classified within 10 km radius from the power plants. The
team noted adequate measures for notifying organizations and advising the public. Protective
measures for evacuation, sheltering and logistical support, based on established intervention
levels, appeared to be well planned.

9.3. EMERGENCY PROCEDURES

On-site implementation procedures were developed to execute the on-site emergency plan.
Arrangement for notification and mobilization of emergency response appear to be effective.
The station has demonstrated in a notification exercise of the emergency response persons in
about 30 minutes. However, some of the emergency procedures located at the emergency
facilities were not appropriately controlled and reviewed. The team suggested that
management implement controls to ensure that the current revision of implementation
procedures are in place at all response facilities.

Off-site implementing procedures are well defined and understood. The early warning
notifications, timely implementation of protective measures as well as guidance on
decontamination procedures is provided. Recovery and re-entry instructions and methods for
providing clear guidance to the public were included.

9.4. EMERGENCY RESPONSE FACILITIES

On-site response centres are located in the Technical Support Centre (TSC); it is the
command post for management of the emergencies. It provides excellent video, audio and
data communications with the external emergency organizations. During the OSART
mission, there was an earthquake on 2004-11-04, more than 80 people gathered at TSC,
making the TSC too crowded and noisy.

The habitability of MCR and TSC was provided by a closed ventilation system with charcoal.
The emergency organization was adequately staffed with 197 personnel on call. Each of these
individuals had a back-up person if needed. However, the automatic phone calling drill called
the 257 emergency response persons in accordance to the name listed, 61 percent responded
in 54 minutes. Although the responsible liaison person could request to call certain
responsible managers and teams in an emergency according to emergency plan, this could be
further improved.
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Off-site emergency control centre is suitably located and equipped for taking over command
of off-site emergency plan duties. The team determined that this centre has adequate
hardware to control an emergency. Additionally, with the exception of sufficient food and
water, adequately staffed with trained personnel and well-maintained emergency equipment.

9.5. EMERGENCY EQUIPMENT AND RESOURCES

The team noted that there is suitable emergency equipment and resources available on plant
Radiation Controlled Area, entrance gates, MCR, TSC, Medical Care Centre. Protective, fire
fighting, first aid, ambulances, and vehicles for fire fighting, monitoring, sampling and
analysis and adequate to response to an emergency. The post accident sampling and
assessment system, environmental on-site and near-site monitoring equipment is in good
condition to reliably provide the needed information in the event of an emergency. However,
the equipment and resources for radiological assessment and personnel protection needed
during emergency do not completely fulfil the requirements. The team recommended that
plant should ensure that equipment and resources for radiological assessment and personnel
protection needed during emergency completely fulfil the requirements to initiate and support
off-site emergency protective measurements.

9.6. TRAINING, DRILLS AND EXERCISES

Personnel with emergency plan responsibilities have received appropriate training. Periodic
drills are conducted on site to maintain and develop skills in communication and emergency
response capabilities. Plant uses the site simulator to mock-up training. A comprehensive
exercise, which involves both on-site and off-site organizations to test the entire emergency
planning and preparedness has been performed. A summary meeting was soon conducted to
give the opportunity for all on-site and off-site persons involved to make comments and
improvement suggestions. A colour digital picture was recorded with the summary report
allowing sufficient follow up the drills that has been conducted.

However, the ability to evacuate personnel under emergency conditions has not been
adequately demonstrated, the corrective actions of small scope emergency drills are not
systematically reviewed and tracked to ensure timely implementation and effectiveness of the
issues. The Assistant Shift Supervisors that have the responsibility for guiding the external
firemen to the site of fire were not all involved in the yearly joint fire-fighting drills. This
could be further improved.

9.7.  LIAISON WITH PUBLIC AND MEDIA

Sufficient personnel are available on-site to ensure that effective public information activities
are carried out. The site holds 650 meetings and met with 46,000 local citizens and
government personnel to enhance public relations. The environmental monitoring real-time
data could be access on the Internet by local citizens. The team considered this to be a good
practice.

On-site emergency plans and public information procedures are well co-ordinated. Lines of
authority and communication were clearly established. Public information co-ordinator in
TSC had responsibility for preparing information for the public.
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DETAILED EMERGENCY PLANNING AND PREPAREDNESS FINDINGS

9.2.

9.2(1)

9.3.

9.3(1)

EMERGENCY PLANS

Issue: Two on-site emergency plans (nuclear emergency plan and natural disaster
emergency plan) exists in compliance with national legal requirements. These two
emergency plans have not undergone an integrated review to ensure that
inconsistencies will not arise when more than one emergency situation occurs at the
same time.

- The separated emergency plans call for different actions which could conflict to
achieve the effectiveness

- The detailed emergency action levels to activated the emergency or standby do
not appear in the natural disaster emergency plan

The inconsistencies among the plans and supporting procedures could lead to
confusion; therefore the emergency response could be impaired.

A common practice in other countries is to have an integral emergency plan that is
used for all combinations of emergency situations. Such plans include detail
emergency action levels and actions.

Suggestion: The plant should consider reviewing both emergency plans to ensure that
inconsistencies will not arise.

Basis: IAEA Safety Series No. GS-R-2, article 3.15, 3.16, 4.9, 5.17(d)

EMERGENCY PROCEDURES

Issue: The emergency procedures located at the emergency facilities are not strictly
controlled and reviewed to ensure that the latest revisions will be used in an
emergency and the current requirements will be complied.

- Some of the documentations including principal charts required by emergency
plan in the TSC have not had a periodical quality review since 1988.

- The key person response time limit to a plant emergency call is not included in
notification procedure.

- There is no written requirement for security persons to get the APD (Alarm
Pocket Dosimeter) in a radiological emergency.

The lack of control of procedures could severely impact the ability to respond to an
emergency.

Suggestion: The plant should strictly control and review the emergency procedures
located at the emergency facilities.

Basis: IAEA Safety Series No. GS-R-2, article 4.12, 4.20

84

EMERGENCY PLANNING AND PREPAREDNESS



9.5.

9.5(1)

9.7.
9.7(a)

EMERGENCY EQUIPMENT AND RESOURCES

Issue: The equipment and resources for radiological assessment and personnel
protection needed during emergency do not completely fulfil the requirements to
properly support off-site emergency protective measurements.

- 30 TLDs (CaSO4-Tm, type UD-200ST11) were stored in the medical center for
supporting the off-site emergency response center are not included in the list, and
not marked “emergency use only” like other emergency equipment. The periodical
annealing of the TLDs to restore the background has not been conducted for 11
years

- The environmental impact assessment computer system is using 1995 population
density data. Data produced by the government during the year 2000 year has not
been incorporated or the difference assessed.

- Food, water, Potassium lodine items not stored in the on-site shelters located at the
plant entrance gate. The food, water storage in the warehouse, which is required by
the natural disaster emergency plan, was not periodically checked.

Emergency required equipment and resources not properly qualified could impact
dose predictions during an emergency and the timely support of off-site authorities.

Recommendation: The plant should ensure that equipment and resources for
radiological assessment and personnel protection during emergency completely fulfil
the requirements to support off-site emergency protective measurements.

Basis: IAEA Safety Series No. GS-R-2, article 5.25

LIAISON WITH PUBLIC AND MEDIA

Good practice: The plant has established comprehensive Emergency Information
Procedures for public information to inform the public during an emergency. The
significant changing occurred.

The site held 650 meetings and met with 46,000 local citizens and government
personnel to enhance the public relation. Environmental monitoring real-time data
could be access on the Internet by local citizens.

The plant has sufficient, qualified and trained personnel assigned for public
information activities. Several positive actions were evident, since the Mihama NPP
steam leakage incident the plant performed the inspection and the report to the public.
After the earthquake on 2004 October 23 and November 4, station personnel promptly
prepared information inform the media and the public on associated emergency
aspects. The public information facilities in the TSC were well equipped and properly
maintained for allowing quickly response to the public.
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DEFINITIONS

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 IAEA Safety Standards or 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. Absence of recommendations can be interpreted as performance
corresponding with proven international practices.

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 and 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.

Note: If an item is not well based enough to meet the criteria of a ‘suggestion’ but the expert or the team
feels that mentioning it is still desirable, the given topic may be described in the text of the report using the
phrase ‘encouragement’.

Good Practice

A good practice is an indication of an outstanding and proven performance, programme, activity
or used equipment markedly superior to the observed elsewhere, not just the fulfillment of
current requirements or expectations. It should be superior enough and have broad application to
be brought to the attention of other nuclear power plants and be worthy of their consideration in
the general drive for excellence. The attributes of a given ‘good practice’ (e.g. whether it is well
implemented, or cost effective, or creative, or it has good results) should be explicitly stated in
the description of the ‘good practice’.

Note: An item may not meet all the criteria of a ‘good practice’, but still be worthy to take note of. In this
case it may be referred as a ‘good performance’, and may be documented in the text of the report. A good
performance is a superior objective that has been achieved or a good technique or programme, that works
well at the plant. However, it might not be necessary to recommend its adoption by other nuclear power
plants, because of financial considerations, difference in design or other reasons.
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LIST OF IAEA REFERENCES (BASIS)

Safety Standards

Safety Series N0.110; The Safety of Nuclear Installations (Safety Fundamentals)
NS-R-1; Safety of Nuclear Power Plants: Design Requirements

NS-R-2; Safety of Nuclear Power Plants: Operation (Safety Requirements)
NS-G-1.1; Software for Computer Based Systems Important to Safety in NPPs
NS-G-2.1; Fire Safety in the Operation of Nuclear Power Plans (Safety Guide)

NS-G-2.2; Operational Limits and Conditions and Operating Procedures for
Nuclear Power Plants (Safety Guide)

NS-G-2.3; Modifications to Nuclear Power Plants (Safety Guide)
NS-G-2.4; The Operating Organization for Nuclear Power Plants (Safety Guide)

NS-G-2.5; Core Management and Fuel Handling for Nuclear Power Plants
(Safety Guide)

NS-G-2.6; Maintenance, Surveillance and In-service Inspection in Nuclear Power
Plants (Safety Guide)

NS-G-2.7; Radiation Protection and Radioactive Waste Management in the
Operation of Nuclear Power Plants (Safety Guide)

NS-G-2.8; Recruitment, Qualification and Training of Personnel for Nuclear
Power Plants (Safety Guide)

NS-G-2.9; Commissioning for Nuclear Power Plants (Safety Guide)
NS-G-2-10; Periodic Safety Review of Nuclear Power Plants (Safety Guide)

50-C/SG-Q; Quality Assurance for Safety in Nuclear Power Plants and other
Nuclear Installations (Code and Safety Guides Q1-Q14)

RS-G-1.1; Occupational Radiation Protection (Safety Guide)

RS-G-1.2; Assessment of Occupational Exposure Due to Intakes of Radionuclides
(Safety Guide)

RS-G-1.3; Assessment of Occupational Exposure Due to External Sources of
Radiation (Safety Guide)

RS-G-1.4; Building Competence in Radiation Protection and the Safe Use of
Radiation Sources (Safety Guide)

GS-R-2; Preparedness and Response for a Nuclear or Radiological Emergency
(Safety Requirements)
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INSAG, Safety Report Series

INSAG-4; Safety Culture

INSAG-10; Defence in Depth in Nuclear Safety

INSAG-12; Basic Safety Principles for Nuclear Power Plants, 75-INSAG-3 Rev.1
INSAG-13; Management of Operational Safety in Nuclear Power Plants
INSAG-14; Safe Management of the Operating Lifetimes of Nuclear Power Plants
INSAG-15; Key Practical Issues in Strengthening Safety Culture

INSAG-16; Maintaining Knowledge, Training and Infrastructure for Research
and Development in Nuclear Safety

INSAG-17; Independence in Regulatory Decision Making
INSAG-18; Managing Change in the Nuclear Industry: the Effects on Safety

INSAG-19; Maintaining the Design Integrity of Nuclear Installations throughout
their Operating Life

Safety Report Series No.11; Developing Safety Culture in Nuclear Activities
Practical Suggestions to Assist Progress

Safety Report Series No.21; Optimization of Radiation Protection in the Control
of Occupational Exposure

TECDOC, IAEA Services Series

TECDOC-489; Safety Aspects of Water Chemistry in Light Water Reactors
TECDOC-744; OSART Guidelines 1994 Edition

TECDOC-1321; Self Assessment of Safety Culture in Nuclear Installations,
highlights and good practices

TECDOC-1329; Safety Culture in Nuclear Installations - Guidance for use in the
enhancement of safety culture
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WU, Meijing

Qinshan Nuclear Power Company, China
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