


PREAMBLE

This report presents the results of the IAEA Operational Safety Review Team (OSART) review
of Ignalina Nuclear Power Plant, Lithuania. It includes recommendations for improvements
affecting operational safety for consideration by the responsible Lithuanian authorities and
identifies good practices for consideration by other nuclear power plants. Each recommendation,
suggestion, and good practice is identified by a unique number to facilitate communication and
tracking.

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

This Operational Safety Review Team mission was implemented under the Department of
Technical Co-operation Assistance project LIT/9/006, Support for Nuclear Safety Review
Missions.






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 judgments that were not intended would be
a misinterpretation of this report.



The report that follows presents the conclusions of the OSART review, including good practices
and proposals for enhanced operational safety, for consideration by the Member State and its

competent authorities.
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INTRODUCTION AND MAIN CONCLUSIONS

INTRODUCTION

At the request of the Government of Lithuania, an IAEA Operational Safety Review Team
(OSART) of international experts visited Ignalina Nuclear Power Plant from 5 to 21 June 2006.
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 feedback; radiation protection; chemistry; and emergency
planning and preparedness. In addition, an exchange of technical experience and knowledge
took place between the experts and their plant counterparts on how the common goal of
excellence in operational safety could be further pursued.

The Ignalina NPP OSART mission was the 135" in the programme, which began in 1982. The
team was composed of experts from Belgium; Czech Republic; Hungary; Russia; Slovakia; the
Netherlands; The United Kingdom and Ukraine, together with the IAEA staff members and
observers from Belgium, France, Ukraine and Russia. The collective nuclear power experience
of the team was approximately 365 years.

Before visiting the plant, the team studied information provided by the IAEA and the Ignalina
plant to familiarize themselves with the plant's main features and operating performance, staff
organization and responsibilities, and important programmes and procedures. During the
mission, the team reviewed many of the plant's programmes and procedures in depth, examined
indicators of the plant's performance, observed work in progress, and held in-depth discussions
with plant personnel.

Throughout the review, the exchange of information between the OSART experts and plant
personnel was very open, professional and productive. Emphasis was placed on assessing the
effectiveness of operational safety rather than simply the content of programmes. The
conclusions of the OSART team were based on the plant's performance compared with good
international practices.

MAIN CONCLUSIONS

The OSART team concluded that at Ignalina NPP the management and staff are really
motivated to pursuit operation in a safe manner and transfer safe programmes, practices and
behavior to the decommissioning phase.

The team identified a lot of commendable features in the organization, policies, programmes,
procedures and application to the field.

As strengths the team identified:

- A management committed to promote safety culture approach (good sets of safety
performance indicators, good training programme and series of meetings) who developed
two systems to monitor and analyze commitment among the plant and contractor staff;

- A good effort to maintain house keeping and cleanliness in the major part of the plant was
witnessed by the team;
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A notably good programme supported by several training sessions for maintenance
contractors concerning maintenance planning and outage management is in place and
consolidated.

Good usage on safety areas of international aid, support and funds to improve the
monitoring equipment, the general material condition and communication systems.

During the mission the team also focused on areas for improvement. During opened
discussion between plant counterparts and experts frank exchanges took place. This
teamwork conducted to identify recommendations and suggestions among which the most
significant are as follow:

Emergency response organization should develop pragmatic actions to enhance the
efficiency of assembling points, the gathering, counting and protection of the workers,
and improving drills and exercises;

Fire response needs in the same manner clarification and training to be understood by all
staff;

Radiation protection monitoring, control, posting should be improved. Adherence to
rules, coaching and information should be delivering to the staff and rules should be
strictly reinforced and observed;

Industrial safety should be treated as an area where continuous improvement is as
paramount as continuous improvement in safe operation;

Reporting from staff on deficiencies needs still to be re-enforced, awarded and promoted
by more involved line management. Management expectations are set, however it should
be re-enforced and acceptance of weak standards should be minimized.

Existing self-assessment programme should take into account systematic approach to
allow good usage of performance indicators as a leading tool for improvement;

Finally, several observations conduct the team to encourage the plant to develop further
the questioning attitude in areas such as: categorizing low level events and near misses,
detecting weaknesses in the foreign material exclusion programme, supporting common
owner attitude on systems, structures and components, improving modification process.

Ignalina management expressed a determination to address all areas identified for
improvement and indicated its willingness to apply all necessary corrective actions. The plant
management is eager to address in the safest manner all issues identified by the team and
supported by the plant counterparts and accepted a follow-up visit in about eighteen months.
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1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION

1.1 ORGANIZATION AND ADMINISTRATION

The company Ignalinos Atominé Elektriné is a state owned enterprise of the Republic of
Lithuania. The Ignalina Nuclear power plant (INPP) comprises two units.

The reactors are both RMBK 1500 MW channel type of Russian design. Unit 1 started
operation in 1983 and was definitely shutdown at the end of 2004. Unit 2 started commercial
operation in 1987 and will finally be shutdown at the end of 2009.

About 3300 employees work for the Ignalinos Atominé Elektriné Company.

The 2004-version of the Safety Analysis Report for INPP, task 9 (INPP Safety Management),
Chapter 2: “Organizational structure and management of the enterprise, management
responsibilities, technical and engineering support”, describes the applicable requirements
and the organization.

Organizational charts are available for top-structure and all substructures of the organization.
The organization has 7 layers of management, which is related to the large number of staff.

The organization is complex to manage because of the size and the multiple coordination
lines: first the coordination lines between the maintenance directorate and the combined
operations-maintenance departments and secondly the coordination lines with the shift-
organisation.

The Safety and Quality Assurance Service Manager has an independent position and reports
directly to the General Director.

Very detailed job descriptions have been developed and are in use to supplement the plant
organizational charts. So called “distribution sheets” were developed to define the
demarcation of responsibilities between departments.

Senior management meetings and departmental meetings are held on a periodical basis to
monitor and discuss work-progress and quality of work. Several committees are in place
which have periodical meetings to discuss, assess and advice the general director on safety
matters.

The plant has external interfaces with the regulatory body, contractors, suppliers, the original
designer, research institutes and international organisations.

The main regulatory functions for the plant are performed by the State Nuclear Power Safety
Inspectorate (VATESI), the Ministry of Economy, the Radiation Protection Centre (Ministry
of Health) and by the Ministry of Environment. There are 6 resident inspectors on the plant.

There is no evidence of backlogs in several departments. It can be concluded that the staffing
and resources provided, are sufficient to accomplish the assigned safety tasks and
responsibilities.

There is only a small turnover in the organization, 40 employees were recruited last year. The
plant is reducing staff with approximately 200 employees per year.
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The staffing policy however is also directed to retain a backup pool of experienced and
knowledgeable staff. The strategy for staff reduction related to the closure of INPP2 is
under development. Plant management is considering a reorganization after the closure of
unit 2.

An individual performance appraisal system has not been developed and implemented in the
plant. The team has made a suggestion to implement such a system.

The fitness for duty policy is established and well maintained. A number of shift personnel
with important positions is frequently screened on alcohol and drugs. Contractors are
screened if security personnel have doubts with respect to the fitness for duty. The plant is
encouraged to consider expanding random screening to non-shift personnel.

Contractors qualified by the plant perform a number of activities. The plant requires the
contractors to provide an information package (Quality Manual, list of qualifications of
personnel, certificates etc.). This package is assessed by the plant. For new contractors audits
are carried out and if the results meet the requirements these contractors are added to the list
of qualified suppliers. For assignment of special projects the plant provides a special license
to contractors if all requirements are fulfilled. On a periodical basis re-qualification of the
contractor is carried out. Monitoring and evaluation of contractor performance is performed.
It can be concluded that the qualification process for suppliers is in place.

The relationship between the plant and the regulator can be characterised as open and based
on a mutual understanding and respect for each other’s roles and responsibilities.

A daily report on the plant’s safety status and potential events is sent to VATESI. The
regulatory inspectors on site have access to computer-systems of the plant containing safety
related information.

The threshold for reporting events is considered to be consistent with international practices.

Discussions between regulator and plant management are regularly held on plant operating
issues and projects. There is no periodical scheduled meeting on top management level
between the general director and the director of VATESI e.g. on policy issues, organisational
matters, progress, problems, long-term projects etc. The team encourages the plant to
consider arranging such meetings.

The operating organization’s commitment to safety is declared in the plant safety policy
which is also available on the website. Information on plant status and events is provided on
the plant’s web pages and this information is regularly updated.

Different committees (e.g. Safety Committee, Health and Safety Committee, ALARA
Committee for outage-preparation/conduct) hold periodically meetings to discuss, assess and
advice on safety matters. The committees and task forces have clearly defined charters and
objectives. Agenda, minutes of meetings are prepared and actions are followed-up.

The Safety Committee is an advisory committee, which meets monthly. An external expert
chairs the committee. Besides the internal members there are also 3 external members. This is
estimated as good in order to have a more independent view.

No formal process for management of organizational changes is defined and implemented.
Recently reorganization was prepared, related to the engineering department without prior
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analysis of potential adverse consequences to safety and multidisciplinary and independent
review. Only a first draft version of a procedure is available. Therefore the team made a
suggestion to develop requirements and implement a process for managing organizational
changes.

1.2  MANAGEMENT ACTIVITIES

The management objectives are defined in the annual business plan. Departmental plans are
defined on this basis.

The progress toward accomplishment of goals and objectives is reviewed on a detailed level
in the separate departments.

Communication is very important, especially in such a complex and large organization.

A recent internal audit questioned the effectiveness of internal communication. However only
instrumental corrective actions (improving intranet) were provided in the follow-up. The
plant is encouraged to improve the communication by all available and applicable means.

Examples of managers reinforcing the safety policy to the staff were seen, however practices
observed in the field showed that reinforcing management expectations on a number of areas
could be improved.

Staff can report (safety) concerns to plant management. They can propose improvements in
department-logbooks: mostly these proposals are procedural improvements. Staff can also
report via so called ‘yellow forms’ which are led to the general director: mostly these forms
are related to work conditions. However no evidence was obtained that these systems are used
for reporting of low-level events and near misses. The team has issued a recommendation for
this subject in the OE-section of this report.

The managers make field rounds to assess safety equipment status, to observe and discuss the
conduct of work and to examine compliance with management expectations and objectives.

It can be concluded that all aspects of the plant programme for safe operation are covered by
the 26 administrative procedures.

There is an adequate system in place for tracking corrective actions to their completion,
however not all type of corrective actions are already fed into the system. Plant is encouraged
to do so in order to have a complete overview.

Conventional codes, standards and industrial practices are used in the plant.

National requirements relating to the conditions of work in industrial establishments are
defined in laws and support the safe operation of the power plant.

Industrial use, storage and transportation of hazardous materials are included in the
environmental system of the plant, which is part of the power plant management system.

Monitoring and follow-up work-progress is performed in departments. However a condensed
plant-overall picture for top-level management on progress of work, potential backlogs and
some status-trends is not available. Examples of missing information are: completeness of
training, indicators for status of industrial safety, follow-up of management field-inspections,
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number of overdue corrective actions, maintenance/surveillance backlogs, trends on audit and
inspection findings etc. The plant is encouraged to develop more high-level management
reporting in order to provide a better overall view on progress and performance to
management.

The plant uses the WANO safety performance indicators and has defined in addition two
plant-specific aggregated safety indicators. These indicators are quarterly reported to
management and results are discussed in management meetings. Detailed performance
indicators for both quality and progress of work, so called quality screens, are used in the
Maintenance department.

The plant has also defined and applies a number of safety culture indicators. Besides safety
culture assessments are carried out to monitor and improve safety culture in the plant. These
activities are recognised by the team as good practices.

Engineering support has developed a good system for evaluation of reliability of safety related
components: failure rates of safety components are analyzed and compared with acceptance
criteria, practical corrective actions are defined and followed up.

The management has a clear understanding of the most important strengths and weaknesses
of the plant’s organisation. The managers and supervisors are held accountable for the
achievement of assigned objectives.

Elements of the programme for Human Factors Management are in place but no systematic
approach is implemented up to now. In the operating experience feedback section of this
report, the team made a suggestion on this issue. The Health and Safety Surveillance
department carries out investigations on working conditions such as lighting, noise, working
hours, vibrations, etc. The management carries out assessments of subordinate activities,
including off-hour plant tours. The working environment is generally suitable so that work
can be carried out satisfactorily.

The Probabilistic Safety Analysis (PSA) was developed for level 1 and 2, for full power state.
Shutdown states were not included. For initiating events, the external events were not
included in the model. Swedish and Russian contractors supported the development of the
PSA model. Nowadays the Lithuanian Energy Institute offers support on PSA-issues.

The PSA is mainly used for finding weaknesses in design modifications and for assessing the
effects of potential improvements in design. PSA is applied for periodic safety reviews (SIP 1
-3 programmes).

1.3 MANAGEMENT OF SAFETY

The safety policy is disseminated in the plant by several means, €.g. oral communication,
leaflets, brochures, intranet.

References to the safety standards are provided in the quality manual.

The technical director holds twice a week meetings with all managers. The general director
has monthly (informative) meetings with all managers, in which safety matters are discussed.
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A number of examples were seen that senior corporate managers reinforce their expectations
to staff. Senior managers are knowledgeable and generally they have many years of nuclear
experience.

Several useful posters and booklets to promote safety culture and “STARK™ concept are
displayed around the site to maintain focus on safety attitude;

A good system to spread internal and external information and training programme via
intranet site and communication centers has been recently implemented;

Safety related activities are planned. Precautionary measures for routine jobs are included in
work instructions. Risk assessment for special safety related jobs are not performed explicitly.
The team encourages the plant to implement explicit risk assessment for such cases. Workers
are allowed (by law) to refuse and stop unsafe work.

In order to apply conservative decision making, the plant is encouraged to formalize and
implement the concept for operational decision making by an ad-hoc task force for upcoming
safety related problems.

An adequate audit and review system is established to monitor and evaluate the safety
performance. A number of peer reviews (ASSET, OSART, WANO, IPSART) have been
conducted in the past, to provide an independent judgment on the effectiveness of the safety
management system.

The managers contribute to the annual safety report and some of them are also involved in
safety improvement programmes. These activities are examples of self-assessment and they
show that elements of this programme exist, however no systematic approach for self-
assessment is implemented. The team has made a suggestion to further develop and
implement the concept of self-assessment in the plant.

Several mechanisms are in place to report deviations (FOBOS-, ARKI-system, logbooks,
yellow forms, event reporting, etc). Root Cause Analysis is performed for the events reported.
Event evaluation reports have to be completed one month after the event.

Corrective actions are reviewed to assess whether they have adequately addressed the issues
identified in the audits and reviews.

The plant has several international contacts, e.g. visits, exchanges, projects, contractors, peer
reviews etc. Experience is transferred within the operating organization by means of
meetings, training, intranet etc.

The configuration management programme is established and implemented at the plant.

The programme controls plant modifications, including those of a temporary nature. The
actual number of outstanding temporary modifications is small.

A system is established and implemented to ensure that changes to the plant are properly
identified, screened, designed, evaluated and documented.

A programme for ageing management is in place. The physical degradation phenomena,
including degradation caused by the various activities of operation, surveillance and
maintenance, are analyzed.
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Team conclusion related to safety culture features at Ignalina NPP:

During the OSART review the team has identified several features of the plant as being
characteristic of its safety culture. These positive features are described below:

e The plant has developed and applies a safety performance indicator system and performs
periodically a quantitative safety culture evaluation derived from staff opinion survey.
The team has recognized this approach as a good practice.

e “Logbooks for personnel’s proposals on improvements” are introduced at plant
departments. The staff of the plant may advise their direct managers about safety issues.
Everybody can make a suggestion to perform improvements in the area of documentation,
equipment or personnel behavior.

e Good house keeping and cleanliness are maintained in many areas (pump house, most of
the buildings etc.). Unfortunately this effort is not always consistent (e.g. fire water
system and components).

e Management commitment to promote safety culture approach is obvious. They support
the introduction of new concepts and ideas related to safety culture. It is good to see that
management promote a focus on practical means to enhance safety culture.

e Plant maintenance contractors have several training sessions during a year concerning
safety culture, maintenance planning and outage management. It is important because at
many plants it is a challenge to achieve the same level of commitment to safety culture
principles among contractors as compared to plant staff.

e Prior to assignment to a new job position each candidate has to attend a training lesson on
safety culture principles. Well-prepared safety culture training manual is available for this
purpose. The topics of this training include introduction to INSAG-4, plant safety policy,
self-control “STARK?” principles, plant safety indicators, INES scale, managerial and
individual role in safety culture, blame free atmosphere etc. The plant has made
significant improvement in introducing the blame free work culture, when errors are seen
as an opportunity for improvement; the team therefore encourages the plant to continue
this effort.

However several areas still could be improved:

« Emergency response organization needs to focus on pragmatic actions and needs to
provide more training for all staff.

e The team evaluated the fire response procedure as complicated. Full-scale exercise (which
has been never tested) could be planned to test the entire organization. The team noted
that more fire drills and exercises could easily improve the situation.

« The large size of the plant site and large staff make not easy developing team work and
ownership for systems and components. “It is not our equipment or problem”, is the
answer when staff are interested only in their department business. Paperwork sometimes
seems more important than performance/good results. The team noted several examples
of low level of questioning attitude:
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e Compliance oriented attitude: “we do what the law requires”;

e Complacency: “There has been no problem for 20 years with the current way”;

e Some elements of personnel radiation monitoring and control system may become more
significant when actual decommissioning works involving handling radioactive
structures, equipments or parts will start. Efforts should be pursued to cope with good
internationally accepted standards.

o The team is aware of the difficulty in maintaining motivation of staff created by decision
about early shutdown of the plant. Uncertainty about the future of the plant leads to a
situation when they are concerned about maintaining occupation for the future.
Unnecessarily large and prolonged uncertainties about future responsibilities and even job
security among key technical staff may result in loss of concentration on present job
responsibilities or even to loss of qualified workforce.

14  QUALITY ASSURANCE PROGRAMME

Quality assurance is realized by the independent “safety and quality assurance” service by
means of audits and inspections. The inspections and audits are done in compliance with the
quality manual on the basis of an annual schedule. There are no long-term plans however the
plant covered all areas. The areas are selected by a “graded approach”: “Safety related
processes” and processes with known problems are audited or inspected more frequently.

The “QA department” conducts internal and external audits under the supervision of certified
lead auditors. Staff members who were trained to conduct audits assist the lead auditors. On
average 12 internal audits are performed each year. Audits include the follow up of former
audit actions, checks of compliance to rules and regulations and assessment of the quality of
process activities. Audit reports contain observations (minor deviations) and “non
conformities” (major deviation). External audits are conducted for certification of contractors.
The plant mentioned difficulties to comply with this schedule.

The “Safety Surveillance section” conducts inspections, in order to report on compliance with
regulations and regulatory requirements. Every year on average 20 inspections are performed.

Reports from audits and inspections are sent to managers in charge of implementing
corrective actions. The audit reports are sent to safety committee on request only. The team
encourages sending these audit reports systematically to the safety committee in order to get a
broader management awareness and discussion on the audit results. Plant’s regulator,
VATESI, receives the internal audit reports after completion of the audit findings.

In the annual safety report, no specific conclusions are drawn nor are recommendations
provided related to trends on findings of audits and inspections. The team encourages the
plant to trend findings of audits and inspections and to evaluate these trends on potential
safety improvements.

1.5 INDUSTRIAL SAFETY

The “Health and Safety department” in the technical directorate is responsible for industrial
safety, radiation and environmental protection.
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Plant’s industrial safety policy is established according to the Lithuanian law.

Required procedures are well established defining organization, responsibilities and
authorities for each staff member.

The industrial safety section of the Health and Safety department’s main activities concern
the conduct of industrial safety monitoring, measurement of risk factors and the participation
in inspections of maintenance (systems, components, structures and working conditions).

Findings of the industrial safety inspections are recorded and reported to management for
corrective actions. Industrial safety actions are discussed and followed up in the department
meetings and in the industrial safety committee.

Management of all departments performs scheduled field inspections. The industrial safety
section checks the completeness of the schedule and performs the follow up of the actions
identified by the departments.

A few number of industrial safety related accidents is registered: 3 in 2004, 8 in 2005 and 2 in
the first quarter of 2006. The difference between numbers of accidents in the last 2 years is
attributed to changes of reporting criteria. New criteria include also accidents that happen on
the way to and from the NPP.

The industrial safety performance indicator of the first quarter of 2006 does not meet the
plant’s performance objectives. However no evidence of a corrective action plan could be
obtained.

Recording of near misses or minor events is not performed on plant level. This information to
improve more proactively industrial safety is consequently not available.

Findings of inspections of the industrial safety section and the management inspections are
not trended or further analyzed in order to determine root causes and identify overall
improvement actions.

For special jobs precautionary measures with regard to industrial safety are defined. However
these measures are defined without evidence of using the industrial safety risk inventory,
formerly done for positions, jobs and workplaces.

No evidence of pre job briefings to emphasize industrial safety has been found expect in the
maintenance departments.

During the mission several deviations were observed: instructions were not always fully
comprehensive, hazards in the installations were not always recognized, employees do not
always following applicable requirements, defects exist on signalization, training instructors
did not always reinforce or correct industrial safety practices and inappropriate working
practices. For this reason the team proposed a recommendation.

1.6 DOCUMENTS AND RECORDS MANAGEMENT

Documents are very important for the INPP organization: policies, organization and all
related activities have been thoroughly documented and plant management is relying much on
procedures and detailed documentation of activities.
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The plant uses a document management system called “ARKI”. This system includes plant
policies, guidelines, management procedures, work instructions and records (in total about
100.000 documents).

The ARKI system ensures unique document identification. The system allows for the
management of the document life cycle: production, review, approval, distribution, temporary
changes, periodical review, archiving and termination of documents.

Both hard copies and computer files of the documents are used in the organization.

The team observed as good performance, that in case of change of procedures and
instructions, the employees are instructed.

The “Document Control department” of the Technical Directorate, is responsible for the
documentation process and system. In all departments, dedicated employees are assigned for
tasks related to documentation and they work in accordance with instructions from the
Document Control department.

For temporary changes of documents a so-called “technical order” has to be processed,
including endorsement and approved of all involved management.

Documents have a defined validity time and are to be reviewed within that period.

Request for prolongation of expired documents are dealt with by a so called “document
committee”.

Documents are stored within the departments for one year, before being transferred to the
central archive. Measures to prevent deterioration of documents and media are said to be in
place. The archive is a new and up to date, equipped with all required facilities. It has been
put recently in operation and in the future all documents actually stored locally will be
included in the central archive.
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DETAILED MANAGEMENT, ORGANIZATION AND ADMINISTRATION

1.1,

1.1(1)

1.3.

1.3(1)

FINDINGS

ORGANIZATION AND ADMINISTRATION

Issue: The process for individual performance appraisal is not well developed and
implemented.

e At the beginning of the year no objectives on individual (safety) performance are
agreed upon with the personnel. No criteria for (safety) behavior are set. This has
for consequence that at the end of the year no evaluation could be performed on
the basis of those objectives and criteria.

e No requirement and procedures for individual performance appraisal are available

e Plant staff is sometimes rewarded for good safety related performance based on an
implicit evaluation only.

By not providing on a periodical basis management expectations and feedback on
performance to all staff, the plant could miss the opportunities to improve staff
performance.

Suggestion: Plant should consider developing and implementing a comprehensive
process for individual performance appraisal.

Basis: IAEA Safety Standard NS-R-2:

2.8. The operating organization shall be staffed with competent managers and
sufficient qualified personnel having a proper awareness of the technical and
administrative requirements for safety and motivated to be safety conscious. Attitude
towards safety shall be a criterion for the hiring or promoting of managers. Staff
performance appraisals shall include a section on the attitude towards safety.

MANAGEMENT OF SAFETY

Issue: Elements of the self-assessment programme are available however no
systematic approach is formalized and implemented.

e Only general requirements for self-assessment are defined.

e No procedures for self-assessment are available.

e In practice some elements of the programme exist (e.g. periodic safety reviews,
annual safety report, reliability of safety related equipments) however in other
areas self assessment is not performed (industrial safety, emergency planning and

preparedness, operational experience feedback trending)

e No systematic approach is implemented.
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1.3(2)

Without established and implemented self-assessment programme, management will
miss opportunities to learn from operational experience in order to improve safety
performance.

Suggestion: Plant should consider formalizing and implementing a systematic
approach for self-assessment in the organization.

Basis: IAEA Safety Series No. 50-C/SG-Q

401 Management Self Assessment:

Management at all levels shall regularly assess the processes for which it is
responsible. Management shall determine its effectiveness in establishing, promoting
and achieving nuclear safety objectives. Management process weaknesses and barriers
that hinder the achievement of the nuclear safety objectives shall be identified and
corrected.

Introduction - Basic Requirement 9 — Management Self Assessment — page 22

“The thrust of management self-assessment is to identify, correct and prevent
management problems that hinder the achievement of the organization's objectives.
This self-assessment methodology is in addition to the traditional audit/appraisal that
determines the adequacy and extent of the QA programme development,
documentation and implementation in accordance with specified requirements”.

NS-G-2.4:5.17

The safety performance of the operating organization should be routinely monitored in
order to ensure that safety standards are maintained and improved

Issue: There is no formal process for formalizing and implementing safety related
changes in the organization.

e No requirements and procedures for preparing and implementing safety related
organizational changes are available.

e A reorganization of engineering support department has been prepared. Prior
formal analysis and multidisciplinary and independent review was not done.

Without prior analysis and multidisciplinary review of impact on safety of the
reorganization, the identification of potential adverse effect will be missed.

Suggestion: The plant should consider formalizing and implementing a process for
managing safety related changes in the organization.

Basis: IAEA Safety Standard NS-G-2.3

5.3 Organizational changes should be carefully evaluated in order to avoid frequent
modifications to the operational structure which may pose a threat to the stability of
the organization.

5.4. An independent internal review to demonstrate that the provision for management
of safety, including the provision for adequate control and supervision, will not be
compromised should also be considered.

13
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1.3(a)

5.5 Special attention should be paid to the review and revision of plans for training
personnel to ensure in advance that management and staff have a broad understanding
the new tasks and functions that will follow the organizational changes.

NS-G-2.4

5.15. All the proposed plant modifications, including organizational changes, should
be thoroughly planned. The operating organization should establish a procedure to
ensure that the safety significance of any changes is assessed in advance, with the
level of assessment based on the safety significance of the changes.

INSAG-18 Managing Change in the Nuclear Industry: The Effects on Safety.

Chapter 21: INSAG recommends that companies have a formal, systematic approach
to review proposed changes, as they do for engineering changes.

Good practice: At INPP 2 systems for monitoring and analysis of safety culture have
been developed and implemented.

Both systems are effective tools for management in monitoring safety performance
and safety culture.

The first system concerns an assessment among staff, using a survey on safety culture
that was developed with the aid of the aid of IAEA and experts from UK and Sweden.
On average the survey is done every three years. The questionnaire consists of 33
questions. Answers are grouped towards 11 safety culture characteristics, i.e.:

e Leadership and commitment of top management to safety;

e Safety role of line management;

e Strategic business importance of safety;

e Supportive organizational culture;

e Involvement of employees in the process of safety enhancement;
e Study of operating experience;

e Measurement of safety performance;

e Mutual trust and responsibility of management and employees;
e Openness of communication;

e Absence of safety vs. production conflict;

e Demonstration of care for personnel by administration.

Safety culture monitoring consists of 5 stages:
e Detection of problem areas (causes of safety level degradation);
e Prioritization of each problem area;

e Analysis by determining relationships between the problem areas and the safety
culture characteristics;

e Detection of low safety culture characteristics;
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L.5.

1.5(1)

e Development and prioritization of corrective actions for safety culture
development.

In this way trends on safety culture characteristics are available for management to
make an assessment and define, if required, corrective actions.

This monitoring and analysis started in 1998 as a first trial among few numbers of
staff (30 employees). In 2000 and 2004 the survey was done among 300 employees.
The overall results were generally positive.

The second system comprises a set of 6 safety culture indicators. Some indicators are
connected with follow-up of safety related corrective actions, others are characteristics
to human performance.

The use of the indicators started in 2004. Information on changes of the safety culture
indicators is regularly provided to the Director General; it is subject of discussion with
the heads of the departments of the plant and a report is also forwarded to the
regulatory body.

At the end of each year completed actions are analyzed and a progress report is made,
which is also submitted to the regulatory authority. This information can be found on
the intranet and is available to the staff.

This safety culture monitoring system allows top management and line managers to
determine trends in nuclear safety performance and culture and corrective actions can
be defined if needed.

INDUSTRIAL SAFETY PROGRAMME
Issue: Plant staff does not always respect rules and regulations on industrial safety.
The team has made the following observation:

e In room 130/2 axis 28, building maintenance shops, a protective chain was not
fastened (exit from stairs to a free space of about 10 m above the floor)

e In the turbine hall, several industrial safety problems were observed: trip hazards
and missing covers on electrical boxes,

e Pump house door entry unit 2, clearly states helmet and hearing protection to be
worn. Although the guide was prepared to take the visiting team in without any of
these personal protection items. In fact he did not have them himself. The guide
got some protection items for the team but he had to go inside the building to get
them.

e On leaving the pump house a staff member passed the team (all wearing safety
helms) but she proceeded to her workplace not wearing her hearing protection or
helmet.

e People walking through doors labelled with safety signs, without taking any
notice.

e Trip hazard in MCR: behind the panels, there is a pathway with a 30-40 cm height
without any barrier to prevent falling.
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The escape stairs outside the turbine building at the end of unit 2, to be used in the
event of fire, is closed and locked.

In the reactor building, ALC tower: in electrical operations room 124/1, the
telephone was not working.

One step of the ladder to the platform of the tank with nitric acid is not fixed.

Near the valve 2VF01 S01, a step of the ladder to go to the platform, is very
damaged.

3 maintenance workers, unscrewed a part of fire protection piping in room 103D2
on 8/6, on a height of approximately 1 meter, without use of scaffolding, and
without any barrier protecting worker from falling down.

A protective screen is not foreseen at the pump in the sulphuric acid storage.

In the room 109/166, a barrier is absent on the platform for servicing the tank
LIH25BC11 — valves.

No emergency lighting along the entry corridor in controlled area and in the TLD
storage area.

In diesel generator building, the lamps of the emergency lighting, marked with a
red dot, were switched off with no possibility to be checked.

In the remote control room, the emergency lamps are not marked as required by
the plant standard, with a red dot.

The instruction not to use the lift in the event of fire is on the inside of the lift.

In room 117/2 room 301, 401: the room of the ECCS storage tank is under oxygen
concentration surveillance because of presence of nitrogen 90 bars inside the
tanks. An alarm is at the door outside the room. The oxygen meter is inside the
room so it cannot be checked in the event of an alarm. There is no triangle danger
sign to warn people for danger. This applies to all doors of these rooms.

No site fire alarms are used

A lot of examples of absence of industrial safety posters on working place in all
maintenance departments.

The loudspeaker between storage 7 and 8, is defect.

Not respecting rules and regulations regarding to industrial safety may lead to increase
of personal injuries and industrial safety related accidents.

Recommendation: The plant should reinforce the respect of industrial safety rules
and regulations among plant staff.

Basis: IAEA Safety Standard NS G 2-4 6.56
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An industrial safety programme should be established and implemented to ensure that
all risks to personal involved in plant activities, in particular those activities that are
safety related, are kept ALARA.

17
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2. TRAINING AND QUALIFICATIONS

21 TRAINING POLICY AND ORGANIZATION

The requirements of the Lithuanian nuclear regulatory authority (VATESI) specified in the
document “General requirements on personnel management of the organizations operating
nuclear facilities and their subcontractors™) are well implemented in the Ignalina nuclear
power plant (INPP) management level documents. Training policy is defined as a part of
common Ignalina nuclear power plant policy. Due to the INPP policy the objective of training
is to ensure that “all personnel acquire sufficient qualification to carry out their tasks in
accordance with the objectives of the plant.” Approach and requirements to the organization
of personnel training, sharing of functions and responsibilities between the training center and
line management are well determined in the documents of the 1% and 2" Jevel of the quality
assurance for personnel management and training documents.

The INPP has established methods and training procedures basically complying with the
systematic approach to training (SAT) requirements. This methods and procedures are
implemented for initial training programmes and continuous training provided by the training
center.

As a part of the Ignalina NPP preparation for decommissioning, the systematic analysis of
decommissioning personnel training needs has been done, including feasibility study of
planning, design and development of a decommissioning training center. The team has
identified it as a good practice.

The team has found that nuclear safety and safety culture is well emphasized during initial
training. Prior to assignment to a new job position each candidate attends short courses about
safety culture principles (introduction to INSAG-4, plant safety policy, self-control (STARK)
principles, plant safety indicators, INES scale, managerial and individual role in safety
culture, non-blaming atmosphere etc.) and human factor in NPP operation (factors
influencing human behavior, human error categories, barriers in defense-in-depth for human
errors, plant events and statistics regarding human factor, ...). Plant psychologist was present
at observed courses. Well-prepared safety culture training manual is available. The team
identified it as a good performance.

In compliance with the plant training policy, the line managers are responsible for
identification of training needs for their subordinated personnel and specific training
programmes are prepared by the training department on written request of the line managers
(e.g. training programme on use of a new tube cutting device prepared on written request of
central maintenance department.).Process of reviewing the adequacy and effectiveness of the
training with respect to the actual performance of employees in their jobs was found not
effective enough in some areas of continuous training. Performance under industry standard
and plant requirements was observed in some areas which should have been identified by the
line managers in phase of training needs identification and consequently fixed by means of
continuous training.

Staffing of the training department is about 50 people, including 18 full time instructors. The
team found it to be sufficient to cover current INPP training needs including subcontractors.
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Extent of control room continuous simulator and theoretical training (15 days a year) in the
plant training center facility which is well equipped for theoretical and simulator training
including relaxation and welfare services was identified by the team as a good performance.

There are differences between annual training plan based on requirements of department
managers and real extent of conducted training based on availability of trainees and current
needs. Better planning of training needs by the line managers will enable better preparation of
training center capacities and increase quality of the training.

2.2 TRAINING FACILITIES, EQUIPMENT AND MATERIAL

Training center, located both in the industrial area of the INPP and in the off site location
includes the full-scope simulator. There is sufficient number of classrooms for theoretical
training in both locations. Practical training is performed on working places, at referring
shops and/or laboratories.

The simulator used to support operation shift is of modern technology. The team was
impressed with the equipment. Training is carried out once a year. The simulator exercises ,
are realistic and conducted in a reasonable time schedule. Simulator training is conducted
close to a recreation area located some 10 km from the site. The staff could exercise during
half day and maintain his health, close with his families during a three week period par a year.

Classroom and laboratories are well equipped with mockups and stands. Special purpose
training stands are available in the maintenance shops.

The last version of operational documentation is available to the instructors in electronic form
through the plant intranet. An effective system is established to distribute new revisions of
operational documentation to classrooms.

The full-scope INPP simulator facility duplicate well the main control room of the INPP Unit
2 and the team found it to be the state-of-the art training tool for control room operational
personnel.

The database of differences between the simulator and the reference unit control room is kept
update and the control room crews are informed about them at the beginning of each
simulator training course. However, potential impact of the differences on CR crew training is
not systematically evaluated and the differences are not prioritized by their importance. The
team has proposed a suggestion in this area.

After initial acceptance tests no regular annual simulator operability tests are performed to
confirm overall simulator model completeness and integration. The team has developed a
suggestion in this area.

Simulator instructor console provides standard functions for recording operator and system
actions and behaviors (parameter curves, snapshots, operator actions record), however “Out
of simulation limit” warning, identifying unrealistic evolution of some parameters was not
included. The team has written a suggestion in this area.

In case of the reference unit design modification, evaluation of its impact on training
simulator is well included in the plant design modification procedure.

23 QUALITY OF THE TRAINING PROGRAMMES
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Training center has an accreditation (license) of Ministry of Education. In total 22 training
programmes has been accredited and the trainees are getting a “state license”. Inspections of
the national accreditation authority is conducted approx. 1x3 years, the last one took place in
2006. The team identified the licensing of the INPP training center by the educational
authority as a good practice, as it provides additional independent periodical evaluation of the
training process quality.

For initial theoretical and practical training, stands, mockups, special training process
diagrams are well prepared. Power point presentations including photos are effectively used
by the training center instructors.

In the on site training center, some of process diagrams has been dated 2002, with mark “for
training purposes only”. It is implicitly understood as the responsibility of the instructor has
to keep the training aids current with the actual status of the plant. However, this process is
not explicitly formalized.

24 TRAINING PROGRAMMES FOR CONTROL ROOM OPERATORS AND SHIFT
SUPERVISORS

Control room crew continuous training programmes (both theoretical and practical on
simulator) well cover recent industry and plant specific operating experience. The training
centre keeps current database of Ignalina NPP operational events as well as of the events in
the nuclear industry. The events are analyzed from the point of view of potential INPP control
room crew training needs. Well-prepared power point presentations on the subject are used
within the control room crew annual continuous training programme. The team considers this
as a good performance.

However no training needs analysis has been done so far for supplement training of the CR
crews of the Unit 1 in long-term cold shut-down mode, focused on emergency scenarios
specific for such plant status, (e.g. lost of natural circulation cooling).

Operational management regularly takes part in control room crew simulator emergency
exercises, takes an active role in the CR crew evaluation and expresses management
expectations on identified CR crew performance problems.

However, debriefing after simulator session is not structured to cover basis areas of control
room crew performance (response to alarms, diagnosis, control board operation, use of
procedures and technical specification, communication, command and control). As a result,
deficiencies in use of procedure, verbal communication and shift supervisor/ deputy shift
supervisor performance were not addressed in the observed debriefings.

Observed debriefing started by the simulator instructor and operational manager comments, in
this way an opportunity was missed by the plant to evaluate turbine operator and reactor
operator interpretation and understanding of the scenario transients and the control room crew
self-assessment.

Detailed quantitative trainee performance evaluation is done by the simulator instructors for
the CR crew initial simulator training, however such evaluation is not being done for
continuous training.

At the end of each simulator training course, evaluation questionnaires are filled in by the
trainees (control room crews) with set of graded answers on quality and content of the course
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and simulator instructor performance. However, the available data are not use as simulator
training performance indicators. The plant is encouraged to use the data of existing simulator
feedback questionnaires for establishing and trending simulator performance indicators.

The plant has not established systematic practical control room crew training on plant
operation from remote shutdown panels. The team developed a recommendation and
suggestion in this area.

2.5 TRAINING PROGRAMMES FOR FIELD OPERATORS

Set of standard training programmes is available for different job positions, based on the job
duties and task analysis. The standard programme is individually modified taking into
account trainee’s actual qualification and experience. System of regular attestations for the
job position (2 to 5 year cycle) is established. This is considered by the team as a good
performance.

2.6 TRAINING PROGRAMMES FOR MAINTENANCE PERSONNEL

Training stands and mockups are used for practical training and examination of some
categories of maintenance personnel. Priority of training mockup and stands procurement is
given to tasks with difficult access and high dose rates. For specific new activities, special
training programmes are developed on request of maintenance department management by
the training center, which includes both theoretical and practical training (e.g. training
programme on use of a new tube cutting device). Final evaluation after completing initial
training for maintenance workers includes so called “evaluating work”, i.e. practical
performance of a specific work with pre-defined performance criteria (e.g. a pump
disassembling and assembling within a time limit). Such evaluating work are planned also for
field operators and other categories of personnel. The team identified this as a good
performance.

2.7  TRAINING PROGRAMMES FOR TECHNICAL PLANT SUPPORT PERSONNEL

Some performance under industry standard has been observed by the team which indicates
weak feedback to continuous training. These weaknesses are reflected in chemistry, technical
support and radiation protection areas. The plant is encouraged to introduce for the technical
plant support personnel a practical evaluation after completion of initial training course
developed currently for maintenance personnel (so called “evaluating work™ with pre-defined
performance criteria).

2.8 TRAINING PROGRAMMES FOR MANAGEMENT AND SUPERVISORY
PERSONNEL

Training programmes for managers are focused on technical issues only. There are no regular
training (initial, continuous) focused on managerial skills. (Coaching and mentoring, self-
assessment techniques, root cause analysis, team training and communication, presentation
skills). Insufficient coaching skills and training needs identification (by rounds and regular
on-the-job observation of subordinates) were identified for some line managers. The team
encourages the plant to introduce systematic training programmes on identified managerial
skills deficiencies or on field observation.

Some times, occasional instructors (part time instructors or managers) were not providing
sufficient instructional skills. The team encourages the plant to train plant experts involved as
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occasional instructors to improve their instructional skills to cope with the systematic
approach to training (SAT) programme (NS-G-2.8).

TRAINING PROGRAMMES FOR TRAINING GROUP PERSONNEL

All training center full time instructors have “instructional skills” training including
certificates from external training and educational institutions. As a basic qualification,
pedagogical qualification, personal accreditation and work experience in a given training area
are required for the training center full time instructors.

Simulator instructors’ plant qualification is maintained current by annual 12 day internship at
the operated unit control room and regular attestation (examination) using control room crew
question database.

However, the plant has developed no “instructional skills” training programme for occasional
(part-time) instructors and the team developed a suggestion in that area.

2.10 GENERAL EMPLOYEE TRAINING

All personnel working in the plant receive initial training on industrial safety, radiation
protection, fire protection and emergency preparedness. For radiation protection and the
works with increased risk of fire, specific computer-based training and examination tools
have been developed by the plant training center. The plant personnel has to pass periodical
attestation (in 2 to 5 year cycle, depending on the job category) comprising radiation
protection, industrial safety and job specific areas. The departments have developed specific
programmes of continuous training for their staff, however not all personnel is included in
continuous training provided by the instructors of the training department. Low level of
knowledge was identified by the team in some groups of the plant personnel regarding
alerting and acting in case of fire or radiological emergency, which shows on deficiencies in
continuous training on these subjects. These weaknesses are reflected in operation and
emergency planning areas.
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2.1.

2.1(a)

22

2.2(1)

DETAILED TRAINING AND QUALIFICATION FINDINGS

TRAINING POLICY AND ORGANIZATION

Good practice: As a part of the Ignalina NPP preparation for decommissioning, the
systematic analysis of decommissioning personnel training needs has been done,
including feasibility study of planning, design and development of a decommissioning
training center.

The overall aim of the project was identification of training requirements to meet pre-
decommissioning and decommissioning training needs in the short and medium term.

The project covered the following stages:

* Analysis of the Unit 1 expected decommissioning activities that require the
training of the personnel. For each of identified field of activities the tasks
were determined demanding the training of the personnel.

o Based on the tasks identified in the first stage, personnel training needs
analysis was done as well as analysis of requirements for changing the existing
training system with respect to the Ignalina NPP decommissioning. As a result,
a training matrix was developed identifying number of people to be trained,
number of trainers, the scope of training programmes and the projects for
which they are to be trained.

e In the 3" stage, needs of training center facilities, infrastructures, equipment
and technical means including funding were analyzed.

International support and expertise was used in this project.

Such systematic approach to training for decommissioning phase of the plant life
cycle done before real start of specific decommissioning activities can be considered
as a good practice as it gives the plant an opportunity to prepare personnel with
required qualification in proper timing and a cost-effective way.

TRAINING FACILITIES, EQUIPMENT AND MATERIAL

Issue: The plant has not yet developed simulator configuration management procedure
including periodical simulator operability tests. The plant has not implemented

evaluation of differences between the simulator and the reference NPP unit.

e Procedure for regular simulator operability tests has not been developed to
confirm overall simulator model completeness and integration,

e The database of differences between the simulator and the reference unit control
room is kept update, however evaluation of a potential impact of the differences on
CR crew training is not documented and the differences are not ranked by their

importance.

*  Simulator instructor console does not provide “out of simulation limits” warning
on unrealistic evolution of pre-defined key parameters (e.g. simulated pressure
exceeding pipe strength limit).
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Without developing a test procedure to check the simulation performance, simulation
limits, appropriateness and completeness of the simulator design data base, the
simulator fidelity may be challenged.

Suggestion: The plant should consider developing a procedure of periodic simulator
operability tests to verify simulator compliance with pre-defined performance and
fidelity criteria.

The plant should consider the implementation of quantified evaluation of the
differences between the simulator and the reference unit control room.

TAEA Basis: NS-G-2.8: 6.3: Training facilities and materials

“Representative simulator facilities should be used for training of control room
operators and shift supervisors...

NS-G-2.8: 6.7 Training facilities and materials
“A procedure should be in place for the periodic review and timely modification and
updating of training facilities...”

NS-G-2.8: 4.18 Training setting and methods

“Simulator sessions should be structured and planned...to avoid possible negative
training due to the limits of simulation”

2.3. QUALITY OF THE TRAINING PROGRAMMES

2.3(a) Good practice: Training center has an accreditation (license) of the Ministry of
Education. In total 22 training programmes has been accredited (trainees are getting a
“state license™). Inspections of Ministry of Education are performed approx. once in 3
years, last in 2006.

Within the accreditation process following documents had to be submitted to the state
accreditation authority (Territorial educational and consulting service) for reviewing;:

Specification of work training programmes (requiring the Lithuanian state license)
to be provided by the training center (e.g. work with open fire, operators of steam
and hot water pipe systems, operators of pressurized systems, crane operators,
compressor operators, etc.)

Specification of the classes for theoretical training including description of
location and room area.

Specification of training tools, training methodology documents and technical
equipment for each type of training course.

Training instructors qualification data (education, work experience, pedagogical
experience, certificates available),

Sanitary certificate (including inspection of work safety conditions)
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2.4.

The license for training center has been issued by the Ministry of Education based on
recommendation of the accreditation authority.

The Ignalina NPP training center is periodically inspected by the state accreditation
authority. In case of incompliance with the training center license conditions, the
license can be taken back.

Licensing of the NPP training center by the educational authority can be considered as
a good practice, as it provides additional independent periodical evaluation of the
training process quality.

TRAINING PROGRAMMES FOR CONTROL ROOM OPERATORS AND SHIFT

SUPERVISORS

2.4(1)

2.4(2)

Issue: The plant has not established systematic practical control room crew training
on plant operation from remote shutdown panels.

In compliance with the plant operational procedure for remote shutdown panels, the
control room crews perform standard plant shutdown and cool down from remote
shutdown panels as minimum once a year. There are also regular annual emergency
exercises on transferring operation from the main control room to remote shutdown
panels. However, the team observed that:

— No standard training programme has been developed (including job-task analysis,
training objectives, performance criteria, etc.) on the subject.

— Only a few out of seven shifts a year have real practical hands-on experience on
performing annual manipulation on the real remote shutdown panels.

— No practical training on potential component or system failure transients when
operating from remote shutdown panels is provided.

Without having a systematic training programme on control room crew refreshing
practical training on remote shut down panels operation, the control room crew skills
needed to cope with such design basis emergency event could not be ensured and
periodically evaluated.

Recommendation: The plant should establish a systematic training programme on
control room crew refreshing practical training on remote shut down panels operation.

Basis: JAEA NS-G-2.8, 4.19, Training setting and methods

“Training at a plant reference, full scope simulator facility should be provided for
control room operators...Trainees should also be confronted with infrequent and
abnormal situations which have a low probability of occurrence and therefore cannot
be enacted in real plant practice...”

Issue: The plant has not yet fully implemented structured evaluation of control room
operator continuous simulator training and has not yet established sets of simulator
training performance indicators.
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e Debriefings after simulator emergency exercise session are not structured to cover
basic areas of control room crew performance (response to alarms, diagnosis,
control board operation, use of procedures and/or technical specification,
communication, command and control). As a result, deficiencies in use of
procedure, verbal communication and shift supervisor/ deputy shift supervisor
performance were not addressed in the observed debriefings.

e Debriefing starts by the simulator instructor comments. Opportunity is missed to
evaluate the turbine operator and the reactor operator interpretation and
understanding of the scenario transients and the CR crew self-assessment. This
process could improve a bottom-up communication line.

e Detailed quantitative trainee performance evaluation is done by the simulator
instructors for the control room crew initial simulator training, however such
evaluation is not being done for continuous training.

e At the end of each simulator training course, evaluation questionnaires are filled
in by the trainees (control room crews) with a set of graded answers on quality
and content of the course and simulator instructor performance. However, the
available data are not use as simulator training performance indicators.

Without having a systematic evaluation of CR crew continuous simulator training and
trending of simulator performance indicators the plant could miss an opportunity for
further improvements in the CR crew training programmes and CR crew performance.

Suggestion: The plant should consider systematical implementation of structured
evaluation (critique) of continuous simulator training and simulator emergency
exercises focused on management expectations in basic control room crew
competences.

Basis: IAEA Safety Standard NS-G-2.8, 4.21, Training setting and methods

“All assessments of simulator training sessions should include an evaluation of the
trainees, the feedback given and further measures considered as a result of
evaluation.”
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3. OPERATIONS

3.1 ORGANIZATION AND FUNCTIONS

The operational structure is well defined and documented, roles and responsibilities are also
clear and procedural evidence is available in abundance although a little complicated.

The organization of the shift staff is arranged in two sections, operational and administrative.

Management commitment to safety is not always clearly communicated on a regular basis; it
tends to be more reactive than proactive. The team has made a recommendation in this area.

Departmental goals are set and printed out, then laminated for distribution to all the
departmental heads, however these laminated goals were not on display but held in a folder
and kept on a shelf or in a draw. The team did not get clear evidence that key performance
indicators are used to indicate an improvement in performance and that management
expectations have been understood by plant staff.

There are very many policies and procedures but unfortunately they are not all adhered to, for
example the de-contamination process for leaving the controlled area and the fire procedures
which will be discussed later in this document.

A dedicated day team for the operations department takes care of the shift team’s welfare, so
relieving them of any un-necessary administrative duties.

There is no individual self-assessment or behavioral safety observations carried out that can
be used to improve management expectations on safety standards.

Unit 1 is shut down and in the process of being decommissioned; operating limits are clearly
defined with regard to the unaffected reactor in event.

The interface and responsibly between other groups and departments is well documented and
understood by departmental heads. This is reinforced during the daily morning meeting
chaired by the Deputy Director General, which is conducted in a very professional manner in
an open and honest environment, where the interface responsibilities are clearly defined and
understood.

The shift supervisor has adequate support within the shift structure for normal operations.

The cooperation with maintenance organization is well established, especially during an
outage.

The operations department and the maintenance department have daily morning meetings to
discuss the release of plant for maintenance and the return to service after maintenance.

There is a check sheet in the main control room (MCR) which incorporates the reactor,
auxiliary equipment and turbine current electrical status main parameter which is signed by
all three operators and then counter signed by the deputy shift supervisor, although the
parameter limits are not specified on this check sheet. Each operator also hand writes his log
with more details entering operations with event times and plant state conditions.
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During the observation of simulator training the team established, that the personnel very
strictly followed the requirements to log entries. However during the field observations in the
MCR it was noted that there were several deficiencies in log entries and documentation of
different operational activities. On this issue the team has made a suggestion to improve log-
keeping standards.

After an absence of more than six months staff goes through a re-qualifying process to ensure
compliance and knowledge assessment.

Seven shifts are used in a five-shift rotation system, so there is always staff availability for the
duty shift to cover the emergency scheme staffing levels, because of the seven-shift policy
and the extra reserve positions on shift there is a very small amount of overtime required,
consequently it does not become an issue.

There is in place drug and alcohol test procedure carried out every shift for operational staff
prior to the start of the shift.

There is no formal management observations policy in place although good conduct can be
rewarded in a few cases, although this is occasional and subjective.

There is also no personal appraisal system in place for personal development of individuals
which could motivate staff to perform at a higher level.

The plant shift supervisor (PSS) does have a call up system if he needs expert help out of
normal working hours, but there is no standby system in place to ensure that the expert is
available if needed.

3.2  OPERATIONS FACILITIES AND OPERATOR AIDS

Operators have available to them the telephone and a radiophone plus the load speaker
system, although the team did not hear the load speaker in use for the duration of the mission.
Generally the telephones are used on site, there is an abundance of personnel on site, so at any
one time contacting field operators is not a problem.

In the main control room, the numbers of annunciators on alarm position are generally kept to
a minimum.

During the plant walk down tours the team observed several items of plant some of them
safety related that did not have any labels attached. The team has made a recommendation in
this area.

The team also noticed some operator aids containing useful information for operators
unfortunately some of them were not authorized for use. The team developed a
recommendation on that area.

The team noted that generally the lighting in the control rooms and the turbine hall was good.
However, sometimes bulbs are out of service and the team encourages the site to address
these inadequacies.

There is a full set of “Response to Alarm” manuals in the main control room, however the
team did not observed that they are extensively used.

28 OPERATIONS



The shift personnel utilize a comprehensive process called TITAN, which is able to carrying
out quick complicated calculations on systems status. The team recognized this as a good
practice.

The site uses a computerized database system so called “FOBOS” which is able to record
plant defects and routine work. This system is also able to produce reports on plant status.
The team has recognized this as good performance.

Plant areas are very clean and house keeping is generally good. However, tripping hazards
could be avoided in the many plant areas such as the Turbine Hall/Pump House by using
simple demarcation of a walkway. (Painting a walkway on the floor)

The operation shift crews are supported by radiation protection and fire protection personnel
and a number of qualified medical personnel on site, at all times.

3.3 OPERATING RULES AND PROCEDURES

Plant parameters are clearly indicated in the procedures, but they are not readily available to
the operators in the form of a checklist for quick reference, although their training ensures
that these parameters are known.

There is an abundance of procedures to ensure compliance but the structure of these
procedures does appear to be a little complicated.

There is in place a procedure to address the situation when equipment or documentation is
found to be outside of the operating limits and conditions (OLCs). This process is a log book
kept in the MCR, actions emerging from log entries are then cleared by the relevant
departments.

The computer data base programme ¢ FOBOS?’ is capable of tracking plant status, this system
is used as a double check for plant log entries.

Operators do have the ability to print off operational procedures from the ARKI system as
reference when carrying out operations out on the plant, but the team did not see a version
control system to ensure that these print outs were the correct version.

The procedures are kept up to date, well structured and after any modification they are
promptly updated and replaced. The qualities of procedures appeared to be good and are
stored in a filing cabinet in the MCR.

There is a shift support department that regularly ensure that technical documentation are
updated and are technically correct

All the emergency procedures are clearly written and available in the MCR filling cabinet,
although the team would encourage the MCR to clearly demarcate those files used in an
emergency from the normal running procedures i.e. change in colour and security of the file
binding.

There is a very good Symptom Based Emergency Operating Procedure (SBEOP) flow chart
readily available to the deputy plant shift supervisor (DPSS), these were developed following
INPO experience, they positioned just behind the seat of the DPSS, these flow diagrams are
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clear, big and easy to follow they can be annotated on. The team recognized this as a good
performance.

Additional support is given in the form of a Safety Parameter Display System (SPDS) which
can display the state of plant to control critical safety functions. The team recognized this as a
good practice.

The team observed during a simulator exercise that the MCR operator did not refer to the
emergency procedures for 27 minutes; the team considered this practice to be an excessive
amount of time to not refer to the procedures for compliance and would encourage the MCR
staff to refer to the procedure much quicker for guidance in an event situation.

There is in place a temporary modifications system that is well communicated to operational
staffing in a timely manner and confirmation of acceptance is gained by signature. The
temporary modifications system is measured as part of the Operational Performance
Indicators. However there is a system in place called Technical Orders which can temporarily
change instructions or a set point but the same degree of diligence is not adhered to in this
process as in the temporary modification process. The team has made a suggestion in this area
to incorporate the Technical Orders into the Temporary Modification process.

3.4  CONDUCT OF OPERATIONS

Procedures are followed for normal operations, however self-verification in an event situation
was not evident during the simulator exercise witnessed. There was some evidence
improvement of communication ways although it was not consistent. The team encourages
the operational staff during normal and emergency situations to re-enforce good
communication policy and to introduce command and control techniques as used in other
nuclear plants.

Shift turnover are carried out in a detailed and professional manner, good use of data logging
historical information, a very definite announcement is made when the shift has been turned
over to the next shift.

The team witnessed a pre-job briefs for diesel generator test runs and noted that not all the
personnel involved in the test run were present at the pre-job brief, the team would encourage
the operational staff to have full participation of all the personnel involved in the tests on
safety related plant to ensure understanding of roles and responsibilities and actions in case of
any deviation.

System ownership is not always employed; one system such as the fire fighting/protection
system can be controlled by a number of different departments, i.e. electrical department look
after emergency lighting, the Turbine department look after water tanks, the Mechanical
department look after fire valves etc. but having said that the 08:00hrs morning meeting in the
PSS’s office establish a communication forum to ensure that all the relevant departmental
understand roles and responsibilities for the smooth running of the plant.

During reactor load changes prior to testing the team witnessed a good approach to reactivity
management programme with pre-job brief of significant individuals involved in the test and
the presence of specialist engineers.

The team did not notice any issues linked to the control of keys. However the team observed
that instructions are missing on how or were the keys could be obtained from, and some keys
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were not labeled. The team encourages the plant to improve the comprehensiveness of current
system and implement a key log system where key move could be recorded.

The control room access is restricted to non-authorized personnel by the use of a card swipe
system. The MCR supervisor do not fully control access to the control room; any person with
the correct authorization could enter at any time. The team witnessed a number of occasions
when a lot of people were present in the MCR, not including OSART team.

The plant has more than 800 surveillance tests, which are managed using the ‘FOBOS’
system. This system is used on a daily basis to identify plant configuration.

Generally the MCR is informed of plant changes in a timely manner although the team
witnessed one event when a fire system plant change was not communicated to the MCR for
3.5 hours.

Scheduled operator walk downs are well prepared supported by a checklists. The field
operator’s team leader or a members of the operational management periodically escort a field
operator during his rounds for coaching purposes and to clarify management expectations.
The team encourages the plant to clearly write the process in place.

The team found many examples of good house keeping for instance some reactor corridors
and unit 2 pump house. Unfortunately the team also found area’s where housekeeping is
below the expected standard on a nuclear power plant such as the fire water tank and
associated fire pumps.

The team observed several tests where independent verification was proved by signature
which is coherent with the QA procedure. However, the team found some records of a reactor
start up (05/10/2005) which had missing signatures as verification hold points and missing
time entry records.

The team observed the operators acceptance to defective plant and material condition is too
high. During their plant walk down, the field operator did not recognized long-term
degradation and deficiencies of certain components of the systems.

The first step of investigation after a scram or shut down is a full description of the event and
reason for trip. Then a root cause analysis is conducted and corrective actions are identified.
Information is tracked into a database called ‘ASKIM’, which traces the progress of the
corrective actions to be taken before the start up phase.

The reactor start up procedures uses a step-by-step process and verification is recorded by
signature.

Prior to reactor start up, the reason for the shut down has to be clearly defined; investigations
carried out if necessary; safety related systems should be fully available, start up has to be
authorized by the Director General; and by the regulating authority VATESL.

3.5,  WORK AUTHORIZATIONS

A good computer data logging system is used to trace the different steps of the work process:
from initialization of the work (either routine or emergent work) until de-isolation and return
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to service. The isolation system used is a tag-out system, which appears to be well supported
by documentation and safety rules.

Work control and permit control present a number of verification hold points. All radiological
aspects of the work control process are monitored by the Radiation Protection (RP)
department and verification of the RP approval is captured by signature on the work permit.

Routine and none routine test procedures are independently verified by the specialist
engineers or departments.

3.6. FIRE PREVENTION AND PROTECTION PROGRAMME

The team noticed that fire response process and procedures are in place however they appear
complicated to implement and understand. Plant staff and contractors interviewed did not
have clear notion on what to do in the event of a fire. The team noticed that no full scale site
fire drills have been completed and by consequence no lessons learnt were carried out. The
team has made a recommendation in this area.

The fire protection system in place is adequate, however the general house keeping for the
main firewater tank and the associated fire pumps need more attention.

Portable fire fighting equipment is adequately maintained on site although the team found a
couple of locations were redundant fire extinguishers were missing.

Maintenance of fire barriers are adequate; bundles of more than 12 electrical cables are coated
in a fire retardant coating; on one hand this is good however the coating makes it impossible
to check for cable degradation and ageing. The team also found some inconsistency in
emergency lighting: some are marked as emergency lighting and are on (in cable race) and
some are off (e.g. on the reactor link corridor); all emergency lighting should be, by
procedure, permanently on. The team encourages the site to address these non compliance
with rules.

Different departments carry out surveillance and testing of fire fighting protection/detection
systems. There is a central data base called ‘FOBOS ’which shows the fire valve and
equipment configuration, which is printed off by the fire brigade every day and placarded in
the fire engine vehicles in the event of a fire.

The team witnessed a reactor operator smoking at the panel in the MCR. This is allowed
under the site procedures. However the team judged that this is a demonstration of lack of
ignition source control and an unnecessary increase in fire risk. The team encourages the plant
to re-evaluate this policy.

When promoted, staff has to pass a technical examination relative to the new position.. In
addition all staff has to pass an industrial safety and radiological safety examination prior to
final authorization to perform task for the new position.

In complement to the internal fire organization, the site has a fully equipped fire brigade
station situated just outside the site boundary, which is manned 24 hours a day by crew of 18
people per shift. The fire station and engines are well maintained.

The Civil Fire Fighting Brigade is less than seven minutes away, and its priority is directed to
INPP
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The team noted that the civil Fire Brigade do not have a access control procedure to record
the time that a fire fighters puts on Breathing Apparatus (BA) and enter the fire zone, or
records the ‘expected time out’ (a calculation of time, based on the amount of air that he had
going into the fire zone). Apparently this is not a national regulatory requirement. The team
encourages the fire brigade to develop a BA board to be used at the fire access control point.
As example of improvement, the board could indicate at minimum the name of team member
entering the fire zone, the bottle pressure at the time of entry, the expected time out, the
description/purpose for entry, and the backup team members

3.7.  MANAGEMENT OF ACCIDENT CONDITIONS

The conduct of operations procedures are of a great importance. Operational staff needs to be
continuously trained to re-enforced staff knowledge to become second nature. Explanations
are available in the procedures of Conduct of Operations but not widely practiced. The
practice on the simulator is not practiced enough. The team encourages the site to develop
command and control techniques to further controlling of event situations.

Emergency procedures require a large staff to be carried out. At INPP this is not a problem
because the regulator imposes a 7 shift policy minimum.
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3.1.

3.1(1)

DETAILED OPERATIONS FINDINGS

ORGANIZATIONS AND FUNCTIONS

Issue: Operations management expectations with regard to safety is neither
systematically clearly communicated on a regular basis nor verified.

During the review the team noticed that management tend to be more reactive than
proactive with regards to management expectations on good safety practice.

e Unauthorized operator aids are used at the plant

o There were number of hand written signs (unauthorized) on equipment
some of which was safety related.

o In the MCR a PC is used for seismic monitoring, which has instructions
for use attached to it. These instructions are not authorized.
e Field operators do not identify and report deficiencies after their walk downs
e Valve hand wheels missing (2TU34S14, 2VG15S52)
e Fixing bolts missing (2SS11D21)

e Management expectations on standards of operations

e Operations Guide prepared to take a team into an area did not mention the
required protective equipment although the requirements are clearly stated
on the door.

e Managers and staff do not follow the de-contamination process when
leaving the controlled area.
e Management accepts long existing defects.

e TLD’s are sometimes worn incorrectly in the controlled area but it is not
corrected by members of management and/or heads of sections.

If low standards are accepted, it could lead to degradation of plant or personnel
accidents.

Recommendation: Operations management should implement a clear
communications policy with all staff on a regular basis with regard to safety
expectations and understanding by personnel needs to be verified.

TAEA Basis: NS-G-2.4

3.16. This is part of manager’s role in setting the standards and expectations for all
staff in all aspects of safe management of a plant. In addition, managers themselves
should visibly meet these standards and should help staff to understand why they are
appropriate.

IAEA basis SG — Q1-2/352

Line management should periodically check that operator’s aids conform to the
approved configuration. Immediately action should be taken to remove those whose
need has passed.
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3.1(2)

3.2.
3.2(1)

Issue: The operational logs and surveillance sheets do not always contain the
necessary information or the information is not captured in the required format.

The team observed the following deficiencies:

e PSS logbook did not contain at 11:45 the safety test of 2RL02D31 performed at
10:10 on unit No2. The last information in the PSS logbook there was dated to
7:30. PSS said, that all he has entered important information into the logbook, but
following the rules he should have entered information when he received (that
means in real time).

e The team observed several log and check lists (PSS, DPSS), where the parameters
are correctly recorded but no signature as verification, that is not in accordance
with the required procedures.

e Fire valves 73,74 and 75 were not recorded as being shut in the MCR log for
3.5hours after they had been shut on 8/06/06

e In the refueling machine operator logs there was evidence that corrections had been
made in the log with white liquid corrector, which is forbidden by rules.

e The DPSS failed to enter in his log the start time a routine start test of the Diesel
Generator.

Not appropriately or timely logged and communicated to operational personnel the
state of plant changes and entries, could lead to improper communication between
operators and managers, and finally to incorrect action taken on safety related
equipment.

Suggestion: The plant should consider controlling data and their format filled-in in
proper performance logbook and surveillance sheets

TAEA Basis: SG-Q-13 /344.

344. The control room staff shall be informed of, and approve, work in the plant
affecting the status of systems and components. Operators should be kept informed of
the plant status by: ...Checklists; Logkeeping, Records of alarms; Reports of
abnormal system conditions; Reports on defective equipment; etc.

OPERATIONS FACILITIES AND OPERATOR AIDS

Issue: The labeling practice is not systematically comprehensive and not
periodically reviewed regarding the identification of all equipment.

Several type of equipment, a couple of which is safety related was found not to
have identification labels attached.

The list of unmarked equipments is below:

e 2YD24S04 check valve,

e 2RD21S02 interim turbine extraction check valve in turbine hall 10m ,

e 2TH29S04 valve in A2 202/2 room,

e The de-aeration valve beside of 2SU16S107 valve on the tank 2SU16B05,
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