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PREAMBLE

This report presents the results of the IAEA Openal Safety Review Team (OSART) review

of Ignalina Nuclear Power Plant, Lithuania. It ubés recommendations for improvements
affecting operational safety for consideration hg tresponsible Lithuanian authorities and
identifies good practices for consideration by otigclear power plants. Each recommendation,
suggestion, and good practice is identified by igusnnumber to facilitate communication and

tracking.

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

This Operational Safety Review Team mission waslempnted under the Department of
Technical Co-operation Assistance project LIT/9/0@&upport for Nuclear Safety Review
Missions. The Follow-up OSART Visit was conductedler the Department of Technical Co-
operation Assistance project LIT/9/009, Enhancingpé#bilities in VATESI and Other

Institutions in the Licensing of a New NPP.






FOREWORD
by the
Director General

The IAEA Operational Safety Review Team (OSART)greonme assists Member States to
enhance safe operation of nuclear power planthoafih good design, manufacture and
construction are prerequisites, safety also dependshe ability of operating personnel and
their conscientiousness in discharging their resjtilities. Through the OSART programme,

the IAEA facilitates the exchange of knowledge amgerience between team members who
are drawn from different Member States, and plans@nnel. It is intended that such advice
and assistance should be used to enhance nucfety isaall countries that operate nuclear
power plants

An OSART mission, carried out only at the requdsthe relevant Member State, is directed
towards a review of items essential to operaticadbty. The mission can be tailored to the
particular needs of a plant. A full scope review uldo cover eight operational areas:
management, organization and administration; ftmginiand qualification; operations;
maintenance; technical support; radiation protect@hemistry; and emergency planning and
preparedness. Depending on individual needs, teRDPS3eview can be directed to a few areas
of special interest or cover the full range of eswiopics.

Essential features of the work of the OSART tearmbregs and their plant counterparts are the
comparison of a plant's operational practices &t international practices and the joint search
for ways in which operational safety can be enhdnddée IAEA Safety Series documents,
including the Nuclear Safety Standards (NUSS) @aogne and the Basic Safety Standards for
Radiation Protection, and the expertise of the OBA®m members form the bases for the
evaluation. The OSART methods involve not only themination of documents and the
interviewing of staff but also reviewing the qualitf performance. It is recognized that different
approaches are available to an operating orgamizdtr achieving its safety objectives.
Proposals for further enhancement of operatiorfatysanay reflect good practices observed at
other nuclear power plants.

An important aspect of the OSART review is the tdieation of areas that should be improved
and the formulation of corresponding proposalsdéveloping its view, the OSART team
discusses its findings with the operating orgaromaand considers additional comments made
by plant counterparts. Implementation of any recemdations or suggestions, after
consideration by the operating organization ancgtatian to particular conditions, is entirely
discretionary.

An OSART mission is not a regulatory inspectiordé&ermine compliance with national safety
requirements nor is it a substitute for an exhaastssessment of a plant's overall safety status, a
requirement normally placed on the respective pgulent or utility by the regulatory body.
Each review starts with the expectation that thentpimeets the safety requirements of the
country concerned. An OSART mission attempts neitbesvaluate the overall safety of the
plant nor to rank its safety performance againat tf other plants’ reviewed. The review
represents a ‘snapshot in time’; at any time #fiercompletion of the mission care must be
exercised when considering the conclusions drawcesprogrammes at nuclear power plants
are constantly evolving and being enhanced. To jnflgments that were not intended would be
a misinterpretation of this report.



The report that follows presents the conclusionh®@fOSART review, including good practices
and proposals for enhanced operational safetycdosideration by the Member State and its
competent authorities. It also includes the resilthe follow-up visit that was requested by the
competent authority of Lithuania for a check on #t&us of implementation of the OSART
recommendations and suggestions.
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INTRODUCTION AND MAIN CONCLUSIONS

INTRODUCTION

At the request of the Government of Lithuania, AEA Operational Safety Review Team

(OSART) of international experts visited Ignalinadiear Power Plant from 5 to 21 June 2006.
The purpose of the mission was to review operapragtices in the areas of management
organization and administration; training and digation; operations; maintenance; technical
support; operating experience feedback; radiatiooteption; chemistry; and emergency
planning and preparedness. In addition, an exchahgechnical experience and knowledge
took place between the experts and their plant tegparts on how the common goal of
excellence in operational safety could be furthesped.

The Ignalina NPP OSART mission was the 1 85the programme, which began in 1982. The
team was composed of experts from Belgium; CzeguBlE; Hungary; Russia; Slovakia; the
Netherlands; The United Kingdom and Ukraine, togethith the IAEA staff members and
observers from Belgium, France, Ukraine and Ru3d3ia. collective nuclear power experience
of the team was approximately 365 years.

Before visiting the plant, the team studied infotiora provided by the IAEA and the Ignalina
plant to familiarize themselves with the plant'sinmf@atures and operating performance, staff
organization and responsibilities, and importanbgpgmmes and procedures. During the
mission, the team reviewed many of the plant'snaraghes and procedures in depth, examined
indicators of the plant's performance, observedckvmiprogress, and held in-depth discussions
with plant personnel.

Throughout the review, the exchange of informati@tween the OSART experts and plant
personnel was very open, professional and prodeicBmphasis was placed on assessing the
effectiveness of operational safety rather thanplinthe content of programmes. The
conclusions of the OSART team were based on th&'plperformance compared with good
international practices.

MAIN CONCLUSIONS

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

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

As strengths the team identified:

- A management committed to promote safety cultapproach (good sets of safety
performance indicators, good training programme saries of meetings) who developed
two systems to monitor and analyse commitment anioaglant and contractor staff;

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

- Good usage on safety areas of international sughport and funds to improve the
monitoring equipment, the general material condiaad communication systems.

During the mission the team also focused on areasimhprovement. During opened
discussion between plant counterparts and exparn& £xchanges took place. This teamwork
conducted to identify recommendations and sugges@among which the most significant are
as follow:

- Emergency response organization should devel@gnpatic actions to enhance the
efficiency of assembling points, the gathering,rdong and protection of the workers, and
improving drills and exercises;

- Fire response needs in the same manner claigiicand training to be understood by all
staff;

- Radiation protection monitoring, control, poststgould be improved. Adherence to rules,
coaching and information should be delivering te #taff and rules should be strictly
reinforced and observed;

- Industrial safety should be treated as an arearavltontinuous improvement is as
paramount as continuous improvement in safe operati

- Reporting from staff on deficiencies needs stilbe re-enforced, awarded and promoted
by more involved line management. Management egfieas are set, however it should
be re-enforced and acceptance of weak standardfdgb® minimized.

- Existing self-assessment programme should take account systematic approach to
allow good usage of performance indicators asdirgaool for improvement;

- Finally, several observations conduct the teamertoourage the plant to develop further
the questioning attitude in areas such as: cataggriow level events and near misses,
detecting weaknesses in the foreign material edaiuprogramme, supporting common
owner attitude on systems, structures and compsnemproving modification process.

Ignalina management expressed a determination twressl all areas identified for
improvement and indicated its willingness to apgllynecessary corrective actions. The plant
management is eager to address in the safest malnssues identified by the team and
supported by the plant counterparts and acceptetba-up visit in about eighteen months.

IGNALINA NPP FOLLOW -UP MAIN CONCLUSIONS [PLANT SELF-
ASSESSMENT]

The INPP management and personnel appreciatehi@$ART noticed and documented in
the report our aspiration to safely operate thentpléo maintain safety programmes and
personnel attitudes towards the safety during trepticated transition period. We consider
the recommendations and suggestions given in tpertre¢o be the tools for further
improvement.
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INPP management thinks that the majority of themamendations and suggestions have been
fulfilled. However, fulfilling some improvementsqgeires more time than the period between
the 2 IAEA missions. Specific details will be giventhe following chapters.

Emergency preparedness

The INPP management paid high attention to the memendations and suggestions for
improvement of emergency preparedness. In 2007%fisgm efforts were put to update and
coordinate a new Emergency Preparedness Plan.ufgestions made by the OSART were
taken into account in terms of staffing of the Egegicy Preparedness Organization (EPO).
Some improvements were made or are under implem@mtan terms of personnel
assembling and counting. The effectiveness of téeption of the emergency workers and
plant personnel in case of a radiological emergevay improved.

The guidelines for management of the beyond debagis accidents were developed and
implemented to support the plant personnel and ER®@onnel. At the end of 2007

emergency preparedness exercises were conductegl aisscenario of one of the beyond
design basis accidents. The progress in this ieldlso described in the relevant chapter
Emergency Planning and Preparedness.

Fire protection

The INPP management paid high attention to themeoendations and suggestions in the
field of fire protection. A working group was eslished at the INPP, who advised the
Administration on specific ways to improve thisldienamely, improvement of procedures for
fire detection and personnel evacuation, countmdjtaaining. In 2007 several fire protection
exercises were conducted with personnel evacudtmm production and administrative

buildings. The progress in this field is descriloethe chapter Operations.

Radiation protection

The INPP management paid high attention to the mewendations and suggestions for
improvement of radiation protection. The practioésising the posting, labelling and special
provisions were analysed and updated. Approprigesgnnel were trained. Concerning
prevention of a possibility of individual contamiiwa, special personnel drills were

conducted focusing on the responsibility for adheeeto procedures and rules. Continuous
personnel monitoring is in place.

The INPP procured appropriate equipment to improve effectiveness of personnel
contamination monitoring. The progress in thisdied described in details in the following
chapter: Radiation Protection.

Industrial safety

The INPP management shares completely the conadrise OSART about insufficient
control of personnel compliance with the industeafety regulations and rules. In 2007 the
INPP management published and communicated toeaiopnel the Policy of Personnel
Health and Safety, which should motivate plant pengl to strictly obey by the industrial
safety regulations and rules.

Additionally, the number of industrial safety inspiens and rounds was increased. Corrective
action tracking for the detected deficiencies walsamced. All industrial injuries are subject
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to a comprehensive root cause analysis. Analysssltee are communicated to all plant
personnel.

Due to the actions taken the industrial accidetat waas reduced in 2007. At the same time the
INPP Administration realizes that industrial safetgims as much continuous attention as
operational safety. The progress in this field esatibed in the chapter management,
Organization and Administration.

Other fields

The progress related to the OSART findings in offedds such as improvement of interfaces
between management and personnel, improvement ef s#if-assessment programme,
improvement of the foreign material exclusion pesgme, improvement of low-level event
classification, etc. are described in the respeathapters of this report.

OSART FOLLOW -UP MAIN CONCLUSIONS

The OSART Follow-up team performed an in-deptheevof the corrective actions taken for
each recommendation and suggestion proposed bYOB®RT team and concluded the
following for Ignalina Nuclear Power Plant (INPRBults:

In the area of Management, Organization and Adnmatisn, the INPP management worked

at resolving in a fully manner the management ghoizational changes and the development
of an appraisal system for the benefit of the wagkelowever still some work has to be done
in the direction of formalisation of a sustainaptegramme of self-assessment.

In the area of industrial safety, improved chesksliand walk downs have been introduced,
but the situation in the field indicates that effaneed to be sustained.

The plant has made a significant effort and readoediderable improvements in response to
the results of the OSART review in Operations. Mpament expectations in day-to-day

activities have been reinforced. The improvememtheé field are evident, however still some

deficiencies could be found. It will take some tiared further management effort to ensure
that actual performance of staff is in line witlpegtations of operations management.

Recent changes in the plant policies and procedar@sprove fire response were set in force.
However these changes need time to be communitat@d staff to ensure their appropriate
actions.

In the area of Radiation Protection, the team HE®iwved considerable improvement of the
personnel adherence to established proceduresudesl Reconstruction of changing rooms
and installation of additional personnel contamaratmonitors are in progress.

In the area of Emergency Planning and Preparediesplant has implemented several
actions however some of them are still in planmphgse or in course of implementation.

The OSART FU team obtained information without aifficulties and plant staff were very
cooperative in showing the progresses in procedtrasing, control and staff activities in
the field. In addition, the team recognizes that tanagement and the INPP staff were very
open and frank in their explanations. This behaviwas a major contributor to the success of
the review and to the quality of the report.
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The team tours unit 2 in operations and was impeesdath the progress made during the 21
months between the OSART mission and the followssf. In addition, material conditions,
housekeeping and cleanliness were significantlyawvgd in all visited areas.

No recommendations or suggestions were found hawmsgficient progress. 54 % of all the
iIssues were resolved at the time of the follow-igit\and 46 % were evaluated as reaching
satisfactory progress. Few encouragements, dewklopé¢he text part of the report, were
resolved as well by the Ignalina plant managengms global result is a very good indication
of the plant efforts made to use any opportunitbe®ach good standards.
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1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION

11 ORGANIZATION AND ADMINISTRATION

The company Ignalinos Atominé Elektriné is a statened enterprise of the Republic of
Lithuania. The Ignalina Nuclear power plant (INRBinprises two units.

The reactors are both RMBK 1500 MW channel typeRoksian design. Unit 1 started
operation in 1983 and was definitely shutdown ate¢hd of 2004. Unit 2 started commercial
operation in 1987 and will finally be shutdown la¢ £nd of 2009.

About 3300 employees work for the Ignalinos Atomigiéktriné Company.

The 2004-version of the Safety Analysis ReportlifPP, task 9 (INPP Safety Management),

Chapter 2: “Organizational structure and managenwntthe enterprise, management

responsibilities, technical and engineering sugpddscribes the applicable requirements and
the organization

Organizational charts are available for top-strieetand all substructures of the organization.
The organization has 7 layers of management, whioflated to the large number of staff.

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

The Safety and Quality Assurance Service Managgranaindependent position and reports
directly to the General Director.

Very detailed job descriptions have been developad are in use to supplement the plant
organizational charts. So called *“distribution g<htewere developed to define the
demarcation of responsibilities between departments

Senior management meetings and departmental meetimggheld on a periodical basis to
monitor and discuss work-progress and quality ofkw&everal committees are in place
which have periodical meetings to discuss, assedsadvice the general director on safety
matters.

The plant has external interfaces with the regwab@dy, contractors, suppliers, the original
designer, research institutes and internationarasgtions.

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

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

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

An individual performance appraisal system hashe@n developed and implemented in the
plant. The team has made a suggestion to implesuehta system.

The fitness for duty policy is established and wedintained. A number of shift personnel
with important positions is frequently screenedatoohol and drugs. Contractors are screened
if security personnel have doubts with respech#ofitness for duty. The plant is encouraged
to consider expanding random screening to non-ghiionnel.

Contractors qualified by the plant perform a numbéractivities. The plant requires the
contractors to provide an information package (@uaWlanual, list of qualifications of
personnel, certificates etc.). This package isss&eskby the plant. For new contractors audits
are carried out and if the results meet the remerds these contractors are added to the list
of qualified suppliers. For assignment of speciajgrts the plant provides a special license to
contractors if all requirements are fulfilled. Onpariodical basis re-qualification of the
contractor is carried out. Monitoring and evaluatad contractor performance is performed. It
can be concluded that the qualification processudgpliers is in place.

The relationship between the plant and the regulzda be characterised as open and based
on a mutual understanding and respect for eachr'sttudes and responsibilities.

A daily report on the plant’'s safety status andepbél events is sent to VATESI. The
regulatory inspectors on site have access to camgystems of the plant containing safety
related information.

The threshold for reporting events is considerdoetgonsistent with international practices.

Discussions between regulator and plant managearentegularly held on plant operating
issues and projects. There is no periodical scleedoteeting on top management level
between the general director and the director oTE&I e.g. on policy issues, organisational
matters, progress, problems, long-term projectsTéte team encourages the plant to consider
arranging such meetings.

The operating organization’s commitment to safetgeclared in the plant safety policy which
is also available on the websiteformation on plant status and events is providadthe
plant’'s web pages and this information is regulapgated.

Different committees (e.g. Safety Committee, Headthd Safety Committee, ALARA
Committee for outage-preparation/conduct) holdqukcally meetings to discuss, assess and
advice on safety matters. The committees and tasles have clearly defined charters and
objectives Agenda, minutes of meetings are prepared andractie followed-up.

The Safety Committee is an advisory committee, twhmeeets monthly. An external expert
chairs the committee. Besides the internal mentberg are also 3 external members. This is
estimated as good in order to have a more indepéndav.

No formal process for management of organizati@manges is defined and implemented.
Recently reorganization was prepared, related éoethgineering department without prior
analysis of potential adverse consequences toysafet multidisciplinary and independent
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review. Only a first draft version of a proceduseavailable. Therefore the team made a
suggestion to develop requirements and implemeptoaess for managing organizational
changes.

1.2 MANAGEMENT ACTIVITIES

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

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

Communication is very important, especially in saatomplex and large organization.

A recent internal audit questioned the effectivergsinternal communication. However only
instrumental corrective actions (improving intrgneere provided in the follow-up. The plant
is encouraged to improve the communication by\ailable and applicable means.

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

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

The managers make field rounds to assess safeifynegpt status, to observe and discuss the
conduct of work and to examine compliance with nggmaent expectations and objectives

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

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

Conventional codes, standards and industrial pestire used in the plant.

National requirements relating to the conditionswadrk in industrial establishments are
defined in laws and support the safe operatioh®fower plant.

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

Monitoring and follow-up work-progress is performeddepartments. However a condensed
plant-overall picture for top-level management angoess of work, potential backlogs and
some status-trends is not available. Examples sbimg information are: completeness of
training, indicators for status of industrial sgfeébllow-up of management field-inspections,
number of overdue corrective actions, maintenancetdlance backlogs, trends on audit and
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inspection findings etc. The plant is encourageddéwelop more high-level management
reporting in order to provide a better overall viemm progress and performance to
management.

The plant uses the WANO safety performance indisatmd has defined in addition two

plant-specific aggregated safety indicators. Thas#icators are quarterly reported to

management and results are discussed in managemestings. Detailed performance

indicators for both quality and progress of work, clled quality screens, are used in the
Maintenance department.

The plant has also defined and applies a numbeafety culture indicators. Besides safety
culture assessments are carried out to monitoriraptbve safety culture in the plant. These
activities are recognised by the team as goodipeact

Engineering support has developed a good systevaduation of reliability of safety related
components: failure rates of safety componentsaaedysed and compared with acceptance
criteria, practical corrective actions are defiaed followed up.

The management has a clear understanding of theimpsrtant strengths and weaknesses of
the plant's organisation. The managers and sumgsvigre held accountable for the
achievement of assigned objectives

Elements of the programme for Human Factors Managémare in place but no systematic
approach is implemented up to now. In the operaéingerience feedback section of this
report, the team made a suggestion on this isshe. Health and Safety Surveillance

department carries out investigations on workingdtons such as lighting, noise, working

hours, vibrations, etc. The management carriesagsgsessments of subordinate activities,
including off-hour plant toutsThe working environment is generally suitable st thiork can

be carried out satisfactorily.

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

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

1.3 MANAGEMENT OF SAFETY

The safety policy is disseminated in the plant byesal means, e.g. oral communication,
leaflets, brochures, intranet.

References to the safety standards are providéiquality manual.

The technical director holds twice a week meetwgh all managers. The general director
has monthly (informative) meetings with all managén which safety matters are discussed.

A number of examples were seen that senior corparanagers reinforce their expectations
to staff Senior managers are knowledgeable and generafyhi#ee many years of nuclear
experience.
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Several useful posters and booklets to promotetysaidture and “STARK” concept are
displayed around the site to maintain focus ontgatitude;

A good system to spread internal and external m&dion and training programme via
intranet site and communication centers has bezamtly implemented,;

Safety related activities are plann&tecautionary measures for routine jobs are irdud
work instructionsRisk assessment for special safety related joba@rperformed explicitly.
The team encourages the plant to implement expigiitassessment for such cases. Workers
are allowed (by law) to refuse and stop unsafe work

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

An adequate audit and review system is establigbechonitor and evaluate the safety
performance. A number of peer reviews (ASSET, OSARIANO, IPSART) have been
conducted in the past, to provide an independaigment on the effectiveness of the safety
management system.

The managers contribute to the annual safety repuaitsome of them are also involved in
safety improvement programmes. These activitieseaemples of self-assessment and they
show that elements of this programme exist, howewersystematic approach for self-
assessment is implemented. The team has made a&ssoggto further develop and
implement the concept of self-assessment in th&.pla

Several mechanisms are in place to report devat{®i©BOS-, ARKI-system, logbooks,
yellow forms, event reporting, etc). Root Cause Igsia is performed for the events reported.
Event evaluation reports have to be completed am&mafter the event.

Corrective actions are reviewed to assess whellagr Have adequately addressed the issues
identified in the audits and reviews.

The plant has several international contacts,\wesgs, exchanges, projects, contractors, peer
reviews etc. Experience is transferred within therating organization by means of meetings,
training, intranet etc.

The configuration management programme is estaalisind implemented at the plant.

The programme controls plant modifications, inchgdithose of a temporary naturéhe
actual number of outstanding temporary modificaignsmall.

A system is established and implemented to endwate dhanges to the plant are properly
identified, screened, designed, evaluated and dewcted

A programme for ageing management is in place. phgsical degradation phenomena,
including degradation caused by the various a&witof operation, surveillance and
maintenance, are analysed.

Team conclusion related to safety culture featatdgnalina NPP:
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During the OSART review the team has identifiedesal features of the plant as being
characteristic of its safety culture. These positeatures are described below:

The plant has developed and applies a safety peafoze indicator system and performs
periodically a quantitative safety culture evalaatderived from staff opinion survey. The
team has recognized this approach as a good @actic

“Logbooks for personnel's proposals on improveniendgse introduced at plant
departments. The staff of the plant may adviser titieect managers about safety issues.
Everybody can make a suggestion to perform impr@rgmin the area of documentation,
equipment or personnel behavior.

Good house keeping and cleanliness are maintamethny areas (pump house, most of
the buildings etc.). Unfortunately this effort istralways consistent (e.g. fire water system
and components).

Management commitment to promote safety culturecaggh is obvious. They support the
introduction of new concepts and ideas relatedaffietg culture. It is good to see that
management promote a focus on practical meandi@ner safety culture.

Plant maintenance contractors have several traisgggions during a year concerning
safety culture, maintenance planning and outageageanent. It is important because at
many plants it is a challenge to achieve the sawel lof commitment to safety culture
principles among contractors as compared to ptafit s

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

However several areas still could be improved:

Emergency response organization needs to focusragmatic actions and needs to
provide more training for all staff.

The team evaluated the fire response proceduremaplicated. Full-scale exercise (which
has been never tested) could be planned to tesntire organization. The team noted that
more fire drills and exercises could easily imprdwe situation.

The large size of the plant site and large stafkemaot easy developing team work and
ownership for systems and components. “It is nat eguipment or problem”, is the
answer when staff are interested only in their depent business. Paperwork sometimes
seems more important than performance/good reJiilesteam noted several examples of
low level of questioning attitude:

» Compliance oriented attitude: “we do what the laguires”;
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« Complacency: “There has been no problem for 20sy&éh the current way”;

+ Some elements of personnel radiation monitoring @ntrol system may become more
significant when actual decommissioning works inuay handling radioactive structures,
equipments or parts will start. Efforts should legoed to cope with good internationally
accepted standards.

« The team is aware of the difficulty in maintainingptivation of staff created by decision
about early shutdown of the plant. Uncertainty alibe future of the plant leads to a
situation when they are concerned about maintainmegupation for the future.
Unnecessarily large and prolonged uncertaintiesitatodure responsibilities and even job
security among key technical staff may result isslmf concentration on present job
responsibilities or even to loss of qualified waride.

1.4  QUALITY ASSURANCE PROGRAMME

Quality assurance is realized by the independeafiety and quality assurance” service by
means of audits and inspections. The inspectiodsaadits are done in compliance with the
quality manual on the basis of an annual schediiere are no long-term plans however the
plant covered all areas. The areas are selected tgraded approach”: “Safety related

processes” and processes with known problems alieedwor inspected more frequently.

The “QA department” conducts internal and extemalits under the supervision of certified
lead auditors. Staff members who were trained talaot audits assist the lead auditors. On
average 12 internal audits are performed each yeatits include the follow up of former
audit actions, checks of compliance to rules agglegions and assessment of the quality of
process activities. Audit reports contain obseorati (minor deviations) and “non
conformities” (major deviation). External audit® aonducted for certification of contractors.
The plant mentioned difficulties to comply withghéchedule.

The “Safety Surveillance section” conducts inspet| in order to report on compliance with
regulations and regulatory requirements. Every peaaverage 20 inspections are performed.
Reports from audits and inspections are sent toagems in charge of implementing
corrective actions. The audit reports are sentafetg committee on request only. The team
encourages sending these audit reports systeniaticdahe safety committee in order to get a
broader management awareness and discussion orauttiieé results. Plant’'s regulator,
VATESI, receives the internal audit reports aftempletion of the audit findings.

In the annual safety report, no specific conclusi@me drawn nor are recommendations
provided related to trends on findings of auditsl amspections. The team encourages the
plant to trend findings of audits and inspectiomsl &0 evaluate these trends on potential
safety improvements.

15 INDUSTRIAL SAFETY

The “Health and Safety department” in the techndiegctorate is responsible for industrial
safety, radiation and environmental protection.

Plant’s industrial safety policy is establishedading to the Lithuanian law.
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Required procedures are well established definimgarozation, responsibilities and
authorities for each staff member.

The industrial safety section of the Health ance§adepartment’s main activities concern the
conduct of industrial safety monitoring, measuretradrisk factors and the participation in
inspections of maintenance (systems, componenisfgtes and working conditions).

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

Management of all departments performs schedukdd fnspections. The industrial safety
section checks the completeness of the schedulgaridrms the follow up of the actions
identified by the departments.

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

The industrial safety performance indicator of thiet quarter of 2006 does not meet the
plant's performance objectives. However no evideot@ corrective action plan could be
obtained.

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

Findings of inspections of the industrial safetgtsm and the management inspections are
not trended or further analysed in order to deteemioot causes and identify overall
Improvement actions.

For special jobs precautionary measures with refganddustrial safety are defined. However
these measures are defined without evidence ofyusia industrial safety risk inventory,
formerly done for positions, jobs and workplaces.

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

During the mission several deviations were obserwestructions were not always fully

comprehensive, hazards in the installations weteatways recognized, employees do not
always following applicable requirements, defectsteon signalization, training instructors

did not always reinforce or correct industrial $aferactices and inappropriate working
practices. For this reason the team proposed anreemdation.

1.6 DOCUMENTS AND RECORDS MANAGEMENT

Documents are very important for the INPP orgarpatpolicies, organization and all related
activities have been thoroughly documented andtpfanagement is relying much on
procedures and detailed documentation of activities
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The plant uses a document management system CAlRIdI". This system includes plant
policies, guidelines, management procedures, waskructions and records (in total about
100.000 documents).

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

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

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

The “Document Control department” of the Techni€atectorate, is responsible for the
documentation process and system. In all deparsndeticated employees are assigned for
tasks related to documentation and they work ino@ance with instructions from the
Document Control department.

For temporary changes of documents a so-callechfiteal order” has to be processed,
including endorsement and approved of all involeexhagement.

Documents have a defined validity time and arestodviewed within that period.

Request for prolongation of expired documents araltdwith by a so called “document
committee”.

Documents are stored within the departments for yeee, before being transferred to the
central archive. Measures to prevent deterioratibdocuments and media are said to be in
place. The archive is a new and up to date, eqdipith all required facilities. It has been put
recently in operation and in the future all docutseattually stored locally will be included in
the central archive.

STATUS AT OSART FOLLOW -UP VISIT

The IAEA OSART follow-up team reviewed carefullyetiplant improvements. Plant status
and task observations, review of the newly produsextedures, ways to inform the plant
staff on the recent changes and evaluation of ffieeteveness of the communication to make
the changes known and applied were the main tdgke dollow-up team in the MOA area.

- The process to manage organizational change waoved in such a way that procedures
and actions are in progress and fully in accordavittethe IAEA documents.

- The respect of the industrial safety rules isvisible progress but this effort needs to be
sustained.

- Individual performance appraisal system is dgveth known and now needs to be fully
applied to gain opportunities to improve staff periance and finally the whole safety of the
plant.

- The formalisation of a systematic approach to phent self-assessment programmes is
explained in a procedure. This document has noh Isgned yet however discussions,
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approval, communication to the whole management,aations newly recommended, are in
progress.

In conclusion, out of 4 issues, 1 recommendatiahZsuggestions have reached the status of
satisfactory progress to date and the other suggests evaluated as resolved.
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DETAILED MANAGEMENT, ORGANIZATION AND ADMINISTRATIO N
FINDINGS

1.1. ORGANIZATION AND ADMINISTRATION

1.1(1) Issue:The process for individual performance appraisahas well developed and
implemented.

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

* No requirement and procedures for individual penfance appraisal are available

« Plant staff is sometimes rewarded for good safgpted performance based on an
implicit evaluation only.

By not providing on a periodical basis managemeqmeetations and feedback on
performance to all staff, the plant could miss th@portunities to improve staff
performance.

Suggestion: Plant should consider developing and implemenangomprehensive
process for individual performance appraisal.

Basis: IAEA Safety Standard NS-R-2:

2.8. The operating organization shall be staffedhwsompetent managers and
sufficient qualified personnel having a proper amass of the technical and
administrative requirements for safety and motigéte be safety conscious. Attitude
towards safety shall be a criterion for the hiriog promoting of managers. Staff
performance appraisals shall include a sectiorherattitude towards safety.

Plant response/action:

The INPP management considered the matter of dewegloand implementing a
process of individual performance appraisal. Thenagament made the decision to
implement it at the INPP. A procedure for condugtihis appraisal has been issued,
discussed in details with the plant department marsaand approved. The process of
implementation has been already started. The puree@quires two annual meetings
with the personnel to discuss performances ancMi@hstandards.

IAEA Comments:
To make progress on this suggestion the plant:

- Issued a procedure for conducting an appraisaésyfor plant personnel,

- Exchanged the details of this topic with the pld@partment managers and agreed
on the actions to be performed,;
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Started on discussions with plant managers taiobieedback to improve the
process development and the support documentsdd@adliine for completion of
this task is 20/04/2008;

Downloaded already various documents to intrarfet facilitating the
communication;

Widely spread in the plant the procedure for canithg the appraisal, which will
serve as basic document for usage to decommisgioraperating and for
maintenance personnel,

Will assess, accordingly to the issued documestisff performance regarding
attitude and behaviour towards safety. This is i phthe key elements of the
process for assuring the promotion of managers.

However,

Check list questionnaires are still to be devetbfo fit the task description of the
personnel to be interviewed. First feedback shthas it should be simpler than
the project document proposed for discussion;

The process is still not in the phase of appleatFirst interviews are planned to
be conducted at the end of the year 2008.

The OSART FU team considers that the process tbrésolution for this suggestion
is well advanced. Actions have been taken, inclyidoot cause analysis, convincing
the team to a high level of confidence that thegsstgon will be resolved in a
reasonable time frame.

Conclusion: Satisfactory progress to date.
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1.3. MANAGEMENT OF SAFETY

1.3(1) Issue: Elements of the self-assessment programme are ablailhowever no
systematic approach is formalized and implemented.

e Only general requirements for self-assessmentefreati.
* No procedures for self-assessment are available.

* In practice some elements of the programme exigt (®riodic safety reviews,
annual safety report, reliability of safety relatequipments) however in other
areas self assessment is not performed (indusafaty, emergency planning and
preparedness, operational experience feedbackngnd

* No systematic approach is implemented.

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

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

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

401 Management Self Assessment:

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

Introduction - Basic Requirement 9 — Management Assessment — page 22 “The
thrust of management self-assessment is to idewifyect and prevent management
problems that hinder the achievement of the orgdioz's objectives. This self-
assessment methodology is in addition to the icawit audit/appraisal that determines
the adequacy and extent of the QA programme denedofy documentation and
implementation in accordance with specified requeats”.

NS-G-2.4: 5.17

The safety performance of the operating organinattwould be routinely monitored in
order to ensure that safety standards are maiuitaine improved

Plant response/action:

The INPP management considered the matter of farimgl and implementing a
systematic approach for self-assessment and detdets future implementation at
the INPP. A draft procedure for management of asfessment programmes has been
developed already.

IAEA Comments:
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The plant considered the suggestion raised by BART team and prepared a draft
document on how to formalize the conduct of a syatec approach to the self-

assessment at the plant. Improvements in the grdadeloped process have been
added. However this document describing the writkescription of the practice is not

approved yet.

The team considers that the self-assessment proggans in progress. The

formalization and the necessary communication atotlms topic is performed. A

comprehensive document (PTO-OT-0345-451 “INPP tepor nuclear safety for

2007”) shows analysis of performance, its prograssl the assessment of the
effectiveness of the actions taken.

The general management procedure exists but eglis1approval. Due to the fact that
the implementation of this project is in place, tegsatic approach of the self-
assessment programme within the organization exasts covers various topics
(including industrial safety, emergency planningd aoreparedness and operating
experience feedback), the team considers this ssgatisfactory progress to date.

Conclusion: Satisfactory progress to date
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1.3(2) Issue:There is no formal process for formalizing and iempénting safety related
changes in the organization.

* No requirements and procedures for preparing armlemmenting safety related
organizational changes are available.

* A reorganization of engineering support departmieas been prepared. Prior
formal analysis and multidisciplinary and indepantdeview was not done.

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

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

IAEA Basis: IAEA Safety Standard NS-G-2.3

5.3 Organizational changes should be carefullyuatat in order to avoid frequent
modifications to the operational structure whichynp@se a threat to the stability of
the organization.

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

5.5 Special attention should be paid to the reveea revision of plans for training
personnel to ensure in advance that managemerstafidhave a broad understanding
the new tasks and functions that will follow thgamizational changes.

NS-G-2.4

5.15. All the proposed plant modifications, inclugliorganizational changes, should
be thoroughly planned. The operating organizatiooukl establish a procedure to

ensure that the safety significance of any charggassessed in advance, with the level
of assessment based on the safety significand¢eafitanges.

INSAG-18 Managing Change in the Nuclear Industtye Effects on Safety.

Chapter 21: INSAG recommends that companies hdeenzal, systematic approach
to review proposed changes, as they do for engingeehanges.

Plant response/action:

The INPP management considered the matter of farimgl and implementing a
process for managing changes to the organizatistinatture. The entire process of
plant modifications was analysed to fulfill this ggestion. The maodification
procedures deemed to be more suitable for engneerhanges rather than for
organizational ones.

INPP reviewed the change management process tmsdeoable extent, and after
approval of the new management procedure the keppeel were trained.
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Within the framework of the new management procediPP developed working
procedures for project management and developnigmopect quality plans.

INPP completed the development of the procedurdotmalize the process of
initiating, planning, implementing, reporting androwding feedback for
organizational changes.

The INPP has established a Project of changeset@rtpanizational structure of the
plant due to its closure in 2010.
IAEA Comments:

The plant made great improvement on formalizing mmplementing the process for
managing safety related changes in the organizéasran example: PTO PRT-1611-
1V1: “Development of justification and implementatiof organizational structure in
the Company in 2010”).

- An independent internal review to demonstrate tia safety is not compromised by

the organizational change is a pre-requisite fes@ntation of organizational change

to the regulator (selection of safety criteria,egssnent of these criteria and report that
new change does not jeopardize the safety).

- Requirements are set.

- Procedures are written.

- Planning of changes are published and followed.

- Training of personnel on the new organizatiognges is done.

Any future change will be developed as a projeatt@nge under project management
procedures.

Conclusion Issue resolved
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1.3(a) Good practice:At INPP 2 systems for monitoring and analysisafesy culture have
been developed and implemented.

Both systems are effective tools for managementanitoring safety performance and
safety culture.

The first system concerns an assessment amongusaff) a survey on safety culture
that was developed with the aid of the aid of IABAd experts from UK and Sweden.
On average the survey is done every three yearse liestionnaire consists of 33
guestions. Answers are grouped towards 11 saféityreicharacteristics, i.e.:

* Leadership and commitment of top management taysafe

» Safety role of line management;

e Strategic business importance of safety;

e Supportive organizational culture;

« Involvement of employees in the process of safehaacement;
e Study of operating experience;

« Measurement of safety performance;

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

* Absence of safety vs. production conflict;

* Demonstration of care for personnel by administrati

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

* Analysis by determining relationships between thebjem areas and the safety
culture characteristics;

« Detection of low safety culture characteristics;

* Development and prioritization of corrective acsBorfor safety culture
development.

In this way trends on safety culture charactesstice available for management to
make an assessment and define, if required, cive@emttions.

This monitoring and analysis started in 1998 assatfial among few numbers of staff
(30 employees). In 2000 and 2004 the survey wag @mong 300 employees. The
overall results were generally positive.

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

The use of the indicators started in 2004. Inforomabn changes of the safety culture
indicators is regularly provided to the Directorr@eal; it is subject of discussion with

22

MANAGEMENT, ORGANIZATION AND ADMINISTRATION



the heads of the departments of the plant and artrep also forwarded to the
regulatory body.

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

This safety culture monitoring system allows topnagement and line managers to
determine trends in nuclear safety performancecaitdre and corrective actions can
be defined if needed.
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1.5. INDUSTRIAL SAFETY PROGRAMME

1.5(1) Issue: Plant staff does not always respect rules and atignk on industrial safety

The team has made the following observation:

In room 130/2 axis 28, building maintenance sh@pgyrotective chain was not
fastened (exit from stairs to a free space of ahBun above the floor)

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

Pump house door entry unit 2, clearly states hebnet hearing protection to be
worn. Although the guide was prepared to take thting team in without any of
these personal protection items. In fact he didhaste them himself. The guide
got some protection items for the team but he bagbtinside the building to get
them.

On leaving the pump house a staff member passete#im (all wearing safety
helms) but she proceeded to her workplace not wgdrer hearing protection or
helmet.

People walking through doors labelled with safégys, without taking any notice.

Trip hazard in MCR: behind the panels, there isidway with a 30-40 cm height
without any barrier to prevent falling.

The escape stairs outside the turbine buildingaenhd of unit 2, to be used in the
event of fire, is closed and locked.

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

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

Near the valve 2VF01 SO01, a step of the ladderadogthe platform, is very
damaged.

3 maintenance workers, unscrewed a part of firéepton piping in room 103D2
on 8/6, on a height of approximately 1 meter, withase of scaffolding, and
without any barrier protecting worker from falligigwn.

A protective screen is not foreseen at the puntpearsulphuric acid storage.

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

No emergency lighting along the entry corridor ontrolled area and in the TLD
storage area.
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* In diesel generator building, the lamps of the gmaecy lighting, marked with a
red dot, were switched off with no possibility te thecked.

* In the remote control room, the emergency lampsiatenarked as required by the
plant standard, with a red dot.

* The instruction not to use the lift in the evenfigf is on the inside of the lift.

e Inroom 117/2 room 301, 401: the room of the EC@ffage tank is under oxygen
concentration surveillance because of presencdrofjen 90 bars inside the tanks.
An alarm is at the door outside the room. The orygeter is inside the room so it
cannot be checked in the event of an alarm. Tremoitriangle danger sign to
warn people for danger. This applies to all dodrhese rooms.

* No site fire alarms are used

* A lot of examples of absence of industrial safetgtprs on working place in all
maintenance departments.

* The loudspeaker between storage 7 and 8, is defect.

Not respecting rules and regulations regardingndustrial safety may lead to increase
of personal injuries and industrial safety releaedidents.

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

Basis: IAEA Safety Standard NS G 2-4 6.56

An industrial safety programme should be estabtisred implemented to ensure that
all risks to personal involved in plant activities, particular those activities that are
safety related, are kept ALARA.

Plant response/action:

The INPP management considered the matter of reinfpthe industrial safety rules
and regulations among the plant and contractorsoomel.

The Policy for personnel health and safety wasadedl and communicated to all
personnel. Industrial safety rounds and inspectawvasonducted regularly. Check lists
are used during industrial safety rounds. Correcaistion tracking is performed for all
findings. Additional posters with the main induatrsafety requirements are installed
on the plant site. There is a page about occupatsaiety on the plant Intranet.

The best plant department in terms of occupatisatdty is determined in the end of
each year. Due to the measures implemented in 28662007 the industrial safety
lost-time accident rate at the INPP is currentiywdo than the WANO Worldwide
indicator.

IAEA Comments:

The plant responses have been verified on randsedcted examples. Checklists are
extensively used to capture deficiencies during tmgnindustrial safety rounds.
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However on some check lists the name of the reviésveot entered and some items
are marked at the same time as “yes’ and as “ng. @afety walk down of the I&C
department on 28 February 2008). If there is a “n@rk in the checklist, but no
specific comment is added, there will be no coivectaction initiated (e.g. personal
protective equipment in room 324 on 28 February8200

Plant tour of reactor hall, spent fuel pool ared anbine hall revealed generally good
industrial safety situation with a few commentg(@mergency light is not lit on level
+10 m of staircase at beam number 23 of the turbun&ling and on the wall of
hermetic space (box) PU4 on level 0 m at beam 4Beofurbine building).

Conclusion: Satisfactory progress to date
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2.  TRAINING AND QUALIFICATIONS

2.1  TRAINING POLICY AND ORGANIZATION

The requirements of the Lithuanian nuclear regwasuthority (VATESI) specified in the
document “General requirements on personnel manageof the organizations operating
nuclear facilities and their subcontractors”) arellwmplemented in the Ignalina nuclear
power plant (INPP) management level documents.nifrgipolicy is defined as a part of
common Ignalina nuclear power plant policy. Dué¢h® INPP policy the objective of training
Is to ensure that “all personnel acquire sufficigoglification to carry out their tasks in
accordance with the objectives of the plant.” Agmio and requirements to the organization
of personnel training, sharing of functions angaesibilities between the training center and
line management are well determined in the docusnehthe £ and 2° level of the quality
assurance for personnel management and trainingvoads.

The INPP has established methods and training guses basically complying with the

systematic approach to training (SAT) requirementBhis methods and procedures are
implemented for initial training programmes and towmous training provided by the training

center.

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

The team has found that nuclear safety and satédtyre is well emphasized during initial
training. Prior to assignment to a new job posigach candidate attends short courses about
safety culture principles (introduction to INSAGglant safety policy, self-control (STARK)
principles, plant safety indicators, INES scalenagerial and individual role in safety culture,
non-blaming atmosphere etc.) and human factor iR Nperation (factors influencing human
behavior, human error categories, barriers in defen-depth for human errors, plant events
and statistics regarding human factor, ...). Plagtipslogist was present at observed courses.
Well-prepared safety culture training manual isilabde. The team identified it as a good
performance.

In compliance with the plant training policy, thend managers are responsible for
identification of training needs for their subordied personnel and specific training

programmes are prepared by the training departoemtritten request of the line managers
(e.g. training programme on use of a new tube rayttievice prepared on written request of
central maintenance department.).Process of rengethie adequacy and effectiveness of the
training with respect to the actual performanceepnfployees in their jobs was found not

effective enough in some areas of continuous tginPerformance under industry standard
and plant requirements was observed in some areig$ whould have been identified by the

line managers in phase of training needs identiinaand consequently fixed by means of
continuous training.

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

There are differences between annual training plased on requirements of department
managers and real extent of conducted trainingdoaseavailability of trainees and current
needs. Better planning of training needs by the tiranagers will enable better preparation of
training center capacities and increase qualitheftraining.

2.2  TRAINING FACILITIES, EQUIPMENT AND MATERIAL

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

The simulator used to support operation shift isnoddern technology. The team was
impressed with the equipment. Training is carrietl @ace a year. The simulator exercises ,
are realistic and conducted in a reasonable tiledde. Simulator training is conducted
close to a recreation area located some 10 km fthansite. The staff could exercise during
half day and maintain his health, close with himifees during a three week period par a year.

Classroom and laboratories are well equipped witickaps and stands. Special purpose
training stands are available in the maintenanopsh

The last version of operational documentation eilable to the instructors in electronic form
through the plant intranet. An effective systenmessablished to distribute new revisions of
operational documentation to classrooms.

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

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

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

Simulator instructor console provides standard tions for recording operator and system
actions and behaviors (parameter curves, snapsipsrtor actions record), however “Out of
simulation limit” warning, identifying unrealistievolution of some parameters was not
included. The team has written a suggestion indfes.

In case of the reference unit design modificatenrgluation of its impact on training simulator
is well included in the plant design modificatioropedure.

28

TRAINING AND QUALIFICATION



2.3 QUALITY OF THE TRAINING PROGRAMMES

Training center has an accreditation (license) afidtry of Education. In total 22 training
programmes has been accredited and the traineegetiirey a “state license”. Inspections of
the national accreditation authority is conductpfdrax. 1x3 years, the last one took place in
2006. The team identified the licensing of the INB&ning center by the educational
authority as a good practice, as it provides aoki#i independent periodical evaluation of the
training process quality.

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

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

2.4 TRAINING PROGRAMMES FOR CONTROL ROOM OPERATOR®D SHIFT
SUPERVISORS

Control room crew continuous training programmestt{btheoretical and practical on
simulator) well cover recent industry and plantcsfi@ operating experience. The training
centre keeps current database of Ignalina NPP opeshevents as well as of the events in
the nuclear industry. The events are analysed thenpoint of view of potential INPP control
room crew training needs. Well-prepared power ppheisentations on the subject are used
within the control room crew annual continuousrtitag programme. The team considers this
as a good performance.

However no training needs analysis has been dorfardor supplement training of the CR
crews of the Unit 1 in long-term cold shut-down rapdocused on emergency scenarios
specific for such plant status, (e.g. lost of natairculation cooling).

Operational management regularly takes part inrobmbom crew simulator emergency
exercises, takes an active role in the CR crewuaWan and expresses management
expectations on identified CR crew performance |emols.

However, debriefing after simulator session is stotictured to cover basis areas of control
room crew performance (response to alarms, diaghasintrol board operation, use of
procedures and technical specification, commurmoatcommand and control). As a result,
deficiencies in use of procedure, verbal commumoatand shift supervisor/ deputy shift

supervisor performance were not addressed in theroed debriefings.

Observed debriefing started by the simulator itstnuand operational manager comments, in
this way an opportunity was missed by the planevaluate turbine operator and reactor
operator interpretation and understanding of tle@ao transients and the control room crew
self-assessment.

Detailed quantitative trainee performance evalmaitodone by the simulator instructors for
the CR crew initial simulator training, however Buevaluation is not being done for
continuous training.
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At the end of each simulator training course, eatdun questionnaires are filled in by the
trainees (control room crews) with set of gradeshaers on quality and content of the course
and simulator instructor performance. However, dhailable data are not use as simulator
training performance indicators. The plant is emagad to use the data of existing simulator
feedback questionnaires for establishing and trepsimulator performance indicators.

The plant has not established systematic practoakrol room crew training on plant
operation from remote shutdown panels. The teameldped a recommendation and
suggestion in this area.

2.5 TRAINING PROGRAMMES FOR FIELD OPERATORS

Set of standard training programmes is availablalitberent job positions, based on the job
duties and task analysis. The standard programmeiigdually modified taking into account
trainee’s actual qualification and experience. &ystof regular attestations for the job
position (2 to 5 year cycle) is established. Thasconsidered by the team as a good
performance.

2.6 TRAINING PROGRAMMES FOR MAINTENANCE PERSONNEL

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

2.7 TRAINING PROGRAMMES FOR TECHNICAL PLANT SUPPORPERSONNEL

Some performance under industry standard has beserved by the team which indicates
weak feedback to continuous training. These weaaseare reflected in chemistry, technical
support and radiation protection areas. The pkmincouraged to introduce for the technical
plant support personnel a practical evaluationraftampletion of initial training course
developed currently for maintenance personnel &led “evaluating work” with pre-defined
performance criteria).

2.8 TRAINING PROGRAMMES FOR MANAGEMENT AND SUPERVERY
PERSONNEL

Training programmes for managers are focused dmieal issues only. There are no regular
training (initial, continuous) focused on managdeskills. (Coaching and mentoring, self-

assessment techniques, root cause analysis, tearmdgr and communication, presentation
skills). Insufficient coaching skills and trainimgeds identification (by rounds and regular on-
the-job observation of subordinates) were iderdiffer some line managers. The team
encourages the plant to introduce systematic trgiprogrammes on identified managerial
skills deficiencies or on field observation.
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Some times, occasional instructors (part time utstrs or managers) were not providing
sufficient instructional skills. The team encouragige plant to train plant experts involved as
occasional instructors to improve their instrucibrskills to cope with the systematic

approach to training (SAT) programme (NS-G-2.8).

2.9 TRAINING PROGRAMMES FOR TRAINING GROUP PERSONNE

All training center full time instructors have “tngctional skills” training including
certificates from external training and educatiomatitutions. As a basic qualification,
pedagogical qualification, personal accreditatinod &ork experience in a given training area
are required for the training center full time mstors.

Simulator instructors’ plant qualification is maamed current by annual 12 day internship at
the operated unit control room and regular attestgexamination) using control room crew
guestion database.

However, the plant has developed no “instructi@kdls” training programme for occasional
(part-time) instructors and the team developedggestion in that area.

2.10 GENERAL EMPLOYEE TRAINING

All personnel working in the plant receive initiaining on industrial safety, radiation
protection, fire protection and emergency prepagsdnFor radiation protection and the works
with increased risk of fire, specific computer-bdh$eaining and examination tools have been
developed by the plant training center. The plarspnnel has to pass periodical attestation
(in 2 to 5 year cycle, depending on the job cat@g@omprising radiation protection,
industrial safety and job specific areas. The depamts have developed specific programmes
of continuous training for their staff, however radt personnel is included in continuous
training provided by the instructors of the tramidepartment. Low level of knowledge was
identified by the team in some groups of the pfasonnel regarding alerting and acting in
case of fire or radiological emergency, which shawsleficiencies in continuous training on
these subjects. These weaknesses are reflectpeénation and emergency planning areas.

IGNALINA NPP FOLLOW -UP SELF-ASSESSMENT

OSART mission allowed evaluating the INPP activity the sphere of training and
qualification independently and objectively.

Suggestions and recommendations submitted by th®ROSeam were analysed carefully
and the measures were developed in accordancehgitlesults of the analysis.

Development of the measures was not limited by fthenes of particular suggestion or
recommendation. An effort was made to perform ameamensive analysis of the stated task
and propose a maximum possible spectrum of meaduoesxample, suggestion of experts
on improving the quality of briefings resulted issuing a new training programme for
developing elementary psychology and training skill allowed for improving the training
guality in general.

In broad terms, recommendations and suggestionheofOSART team in the sphere of
training and qualification can be assessed as mmaied, but it is not the reason to stop.
INPP will continue improving the activity in the lsgre of training and qualification both for
the operation of INPP and for the decommissioningse. We are positive that experience of
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the INPP personnel training as well as experienckassistance of international organizations
will help us to solve new tasks in the sphere @hing and qualification.

STATUS AT OSART FOLLOW -UP VISIT

The INPP has spent much effort in analysing analveyy the recommendation and
suggestions offered by the OSART team.

The INPP has fully adopted a systematic approadhdaevaluation of continuous simulator
training and simulator emergency drill of the maiantrol room crew. The principles,
responsibilities, expectations and methodology Heeen incorporated in relevant documents.
They are supported by detailed guidance and a fsevaluative forms and criteria. This
approach provides an effective tool to instructorsevaluation of individual members, crews
and the whole educational process.

Information collected during training and emergedayl is used as an effective feedback for
further improvement of the educational process.rtmgment of the training process was
illustrated on real examples.

A new specialized programme has been developedotode adequate training in activities
connected with the reactor shutdown and cool dawm fthe remote control room panel to
the main control room crew.

The measures taken, for improvement of the fulpscsimulator (FSS) operability, support
reliability and fidelity of the simulator trainingxercises and minimize the scope of deviations
that cannot be incorporated into the FSS trainnog@ammes.
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DETAILED TRAINING AND QUALIFICATION FINDINGS

2.1. TRAINING POLICY AND ORGANIZATION

2.1(a) Good practice As a part of the Ignalina NPP preparation foraemissioning, the
systematic analysis of decommissioning personrahitry needs has been done,
including feasibility study of planning, design atelvelopment of a decommissioning
training center.

The overall aim of the project was identificationti@ining requirements to meet pre-
decommissioning and decommissioning training naetise short and medium term.

The project covered the following stages:

* Analysis of the Unit 1 expected decommissioningvécts that require the
training of the personnel. For each of identifiedd of activities the tasks were
determined demanding the training of the personnel.

» Based on the tasks identified in the first stages@nnel training needs analysis
was done as well as analysis of requirements fanging the existing training
system with respect to the Ignalina NPP decommmsgsip As a result, a
training matrix was developed identifying number pople to be trained,
number of trainers, the scope of training prograsiraad the projects for
which they are to be trained.

« In the 3° stage, needs of training center facilities, irftastures, equipment
and technical means including funding were analysed

International support and expertise was used sgtoject.

Such systematic approach to training for decommnsisg phase of the plant life cycle

done before real start of specific decommissiorantvities can be considered as a
good practice as it gives the plant an opportutatprepare personnel with required
qualification in proper timing and a cost-effectivay.
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2.2.

TRAINING FACILITIES, EQUIPMENT AND MATERIAL

2.2(1) Issue:The plant has not yet developed simulator confiion management procedure

including periodical simulator operability test$elplant has not implemented evaluation
of differences between the simulator and the refe¥dNPP unit.

* Procedure for regular simulator operability testss mot been developed to
confirm overall simulator model completeness anégration,

* The database of differences between the simulatbtlee reference unit control room
is kept up-to-date, however evaluation of a po&mnpact of the differences on CR
crew training is not documented and the differenees not ranked by their
importance.

* Simulator instructor console does not provide “oisimulation limits” warning
on unrealistic evolution of pre-defined key paranet(e.g. simulated pressure
exceeding pipe strength limit).

Without developing a test procedure to check theukition performance, simulation
limits, appropriateness and completeness of theulator design data base, the
simulator fidelity may be challenged.

Suggestion:The plant should consider developing a procedurpeoiodic simulator
operability tests to verify simulator compliancethwipre-defined performance and
fidelity criteria.

The plant should consider the implementation of njfiad evaluation of the
differences between the simulator and the referangecontrol room.

IAEA Basis: NS-G-2.8: 6.3: Training facilities and materials
“Representative simulator facilities should be ufsedraining 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 periodide® and timely modification and
updating of training facilities...”

NS-G-2.8: 4.18 Training setting and methods

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

Plant response/action:

The management of the plant carefully considered 8uggestion and took
appropriate actions:

. Special procedure of annual full-scope simulato8S) operability test has
been developed and implemented,;

. The comparative analysis of the full-scope simulagwell as MCR of Unit 2
prototype panels, boards, command and control devgregularly conducted;
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. The analysis of technological equipment modificagioof the reactor unit
prototype is performed in order to determine thiguence on the simulated
processes;

. Carrying-out the requirements on reliability angdetity of simulating operation
of the reactor unit for the simulator training tatenarios, that were selected
for the upcoming training session, is being condéidn

. The stability of simulating stationary conditiors verified; the analysis of
compliance of FSS documentation with the docummemategarding current
condition of the MCR of Unit 2 is performed, ane tthetected deviations of the
FSS are analysed in order to determine the infleil@ialeviations on the FSS
training process.

IAEA Comments:

The measures taken for improvement of the full-secsimulator (FSS) operability;
reliability and fidelity of the reactor Unit 2 sirfation used for the simulator training
were incorporated into documents UTCvn-1012-1Viruwdion on (FSS) Periodical
Operability Test Performance and UTCtr -1416-1Vd dnst of Deviations between
FSS and MCR of Unit 2 and Compensation Measures .for

Training exercises are concentrated in blocks @pp6 months a year), the
remaining time serves for maintenance, modificatidriraining programmes and
incorporation of deviations recorded in “List of \Dations...”

Adequate explanation of deviations that cannotigerporated into the FSS training
programme is provided to operators.

Incorporation of deviation, modification of traignprogrammes and (FSS)
operability tests are performed annually on thesbasapproved documents. Special
procedure for annual operability test has beenldped and implemented.

Conclusion: Issue resolved
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2.3. QUALITY OF THE TRAINING PROGRAMMES

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

Within the accreditation process following docunsenad to be submitted to the state
accreditation authority (Territorial educationatlazonsulting service) for reviewing:

» Specification of work training programmes (requirithe Lithuanian state license)
to be provided by the training center (e.g. workhwapen fire, operators of steam
and hot water pipe systems, operators of pressuigystems, crane operators,
compressor operators, etc.)

» Specification of the classes for theoretical tragnincluding description of location
and room area.

» Specification of training tools, training methodgyodocuments and technical
equipment for each type of training course.

» Training instructors qualification data (educatiovgrk experience, pedagogical
experience, certificates available),

» Sanitary certificate (including inspection of wa&fety conditions)

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

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

Licensing of the NPP training center by the edwreti authority can be considered as
a good practice, as it provides additional independeriodical evaluation of the
training process quality.
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2.4. TRAINING PROGRAMMES FOR CONTROL ROOM OPERATORSID SHIFT
SUPERVISORS

2.4(1) Issue: The plant has not established systematic practicdrol room crew training
on plant operation from remote shutdown panels.

In compliance with the plant operational procedimeremote shutdown panels, the
control room crews perform standard plant shutd@amd cool down from remote

shutdown panels as minimum once a year. Theralaoeregular annual emergency
exercises on transferring operation from the maintrol room to remote shutdown

panels. However, the team observed that:

— No standard training programme has been develapelliding job-task analysis,
training objectives, performance criteria, etc.)tlod subject.

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

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

Without having a systematic training programme omt®l room crew refreshing
practical training on the operation of the remdtatdown panels, the control room
crew skills needed to cope with such design basisrgency event could not be
ensured and periodically evaluated.

Recommendation The plant should establish a systematic trairpnggramme on
control room crew refreshing practical trainingremote shut down panels operation.

IAEA basis: NS-G-2.8, 4.19, Training setting and methods

“Training at a plant reference, full scope simutatacility should be provided for
control room operators...Trainees should also be rootéd with infrequent and
abnormal situations which have a low probabilityoeturrence and therefore cannot
be enacted in real plant practice...”

Plant response/action:

The management of the plant sharing experts’ cosoan this issue has performed the
following measures:

 Developed the programme of systematic conductionpefiodical practical
training at the Remote Control Room (RCR) for th€ERcrew. The programme
contains qualifications and technical requiremelgspf training aids, and course
schedule for theoretical and in-plant training. Tfaning programme defines the
scope of skills and knowledge, training succesdi@ming stages and duration;

* Developed the list of documents and technical ditee for conducting the
training;

» Started the process of personnel training accordonghe above-mentioned
programme.
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IAEA Comments:

The FSS does not comprise the RCR panels for pealodractical training of the
MCR crew. There is only limited possibility to ptee during the reactor shutdown at
the RCR.

The INPP has developed a new specialized prograamterovide adequate training
in activities connected with the reactor shutdowd aool down from RCR panel to
the crew once a year.

The training has already been started in the fraonewf the periodical the MCR crew
training. The programme consists of a theoreticait §16 hours) and practical
exercises (method of imitation on the RCR paneleduration 7.5 hours).

Conclusion: Issue resolved
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2.4(2) IssueThe plant has not yet fully implemented structuggdluation of control room
operator continuous simulator training and hasyrbestablished sets of simulator training
performance indicators.

» Debriefings after simulator emergency exerciseisesae not structured to cover
basic areas of control room crew performance (respdo alarms, diagnosis,
control board operation, use of procedures andémhrtical specification,
communication, command and control). As a resudficéencies in use of
procedure, verbal communication and shift superViseputy shift supervisor
performance were not addressed in the observedetiags.

» Debriefing starts by the simulator instructor comitse Opportunity is missed to
evaluate the turbine operator and the reactor tpermterpretation and
understanding of the scenario transients and thecl@R self-assessment. This
process could improve a bottom-up communicatiog. lin

» Detailed quantitative trainee performance evalmi® done by the simulator
instructors for the control room crew initial simtdr training, however such
evaluation is not being done for continuous tragnin

» Atthe end of each simulator training course, eatadun questionnaires are filled in
by the trainees (control room crews) with a segmaided answers on quality and
content of the course and simulator instructor qrerhnce. However, the
available data are not use as simulator trainimfppeance indicators.

Without having a systematic evaluation of CR cremtmuous simulator training and
trending of simulator performance indicators thanplcould miss an opportunity for
further improvements in the CR crew training prognaes and CR crew performance.

Suggestion: The plant should consider systematical implemematf structured
evaluation (critique) of continuous simulator tiagn and simulator emergency
exercises focused on management expectations imc bamtrol room crew
competences.

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

“All assessments of simulator training sessionsukhinclude an evaluation of the
trainees, the feedback given and further measuresidered as a result of evaluation.”

Plant response/action:

The systematic evaluation of continuous simulataining and simulator emergency
drill focused on satisfying the expectations of thanagement in the issues of the
basic CR crew competences has been implementetheaplant. An individual
assessment sheet of operator actions has beereadj8sme alterations were made to
the methodological recommendations on evaluatiaigitrg efficiency. Furthermore a
workshop explaining the principles of systematiaspanel evaluation during the
emergency drill has been conducted for the shigestsors, deputy shift supervisors
and shift foremen.

IAEA Comments:

The INPP has fully adopted a systematic approacthd¢oevaluation of continuous
simulator training and simulator emergency driltloé control room crew.
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The main principles, responsibilities, expectatiansl methodology are incorporated
in a document UTCvn-1479-3v1 “Methodological Recoamaiations on Evaluation of
Education Effectiveness at the INPP”. The docunsemntes as a detailed guidance on
education effectiveness evaluation, comprises fs&irms, questionnaires, evaluative
sheets and a list of criteria. This approach presidn effective tool to instructors for
evaluation of individual members, crews and the levleolucational process.

Information collected during training and emergedcyl serves also as an effective
feedback used for further improvement educationatgss. The INPP representatives
have illustrated the use of evaluation processahaxamples.

Conclusion: Issue resolved
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3. OPERATIONS

3.1 ORGANIZATION AND FUNCTIONS

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

The organization of the shift staff is arrangedwo sections, operational and administrative.

Management commitment to safety is not always ljlesmmmmunicated on a regular basis; it
tends to be more reactive than proactive. The te@srmade a recommendation in this area.

Departmental goals are set and printed out, themnkted for distribution to all the
departmental heads, however these laminated gaals mot on display but held in a folder
and kept on a shelf or in a draw. The team didgadtclear evidence that key performance
indicators are used to indicate an improvement @émfgpmance and that management
expectations have been understood by plant staff.

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

A dedicated day team for the operations departiades care of the shift team’s welfare, so
relieving them of any un-necessary administrativiees.

There is no individual self-assessment or behalveatety observations carried out that can
be used to improve management expectations ory safetdards.

Unit 1 is shut down and in the process of beingodenissioned; operating limits are clearly
defined with regard to the unaffected reactor iengv

The interface and responsibly between other grampsdepartments is well documented and
understood by departmental heads. This is reinfordering the daily morning meeting
chaired by the Deputy Director General, which iaducted in a very professional manner in
an open and honest environment, where the inters@onsibilities are clearly defined and
understood.

The shift supervisor has adequate support withersthft structure for normal operations.

The cooperation with maintenance organization idl wstablished, especially during an
outage.

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

There is a check sheet in the main control room RY@hich incorporates the reactor,
auxiliary equipment and turbine current electrstaltus main parameter which is signed by all
three operators and then counter signed by thetylspiit supervisor, although the parameter
limits are not specified on this check sheet. Egoérator also hand writes his log with more
details entering operations with event times aattpbtate conditions.
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During the observation of simulator training tharte established, that the personnel very
strictly followed the requirements to log entriekwever during the field observations in the
MCR it was noted that there were several deficenan log entries and documentation of
different operational activities. On this issue ttam has made a suggestion to improve log-
keeping standards.

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

Seven shifts are used in a five-shift rotation eystso there is always staff availability for the
duty shift to cover the emergency scheme staftevgls, because of the seven-shift policy and
the extra reserve positions on shift there is a v@nall amount of overtime required,
consequently it does not become an issue.

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

There is no formal management observations pohicglace although good conduct can be
rewarded in a few cases, although this is occakatasubjective.

There is also no personal appraisal system in glacpersonal development of individuals
which could motivate staff to perform at a higherdl.

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

3.2 OPERATIONS FACILITIES AND OPERATOR AIDS

Operators have available to them the telephone aamddiophone plus the load speaker
system, although the team did not hear the loadkgwen use for the duration of the mission.
Generally the telephones are used on site, thene &undance of personnel on site, so at any
one time contacting field operators is not a proble

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

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

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

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

There is a full set of “Response to Alarm” manualghe main control room, however the
team did not observed that they are extensivelg.use
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The shift personnel utilize a comprehensive proceied TITAN, which is able to carrying
out quick complicated calculations on systems staline team recognized this as a good
practice.

The site uses a computerized database system lsd t&OBOS” which is able to record
plant defects and routine work. This system is alsle to produce reports on plant status. The
team has recognized this as good performance.

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

The operation shift crews are supported by radigtimtection and fire protection personnel
and a number of qualified medical personnel on aitall times.

3.3 OPERATING RULES AND PROCEDURES

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

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

There is in place a procedure to address the wituathen equipment or documentation is
found to be outside of the operating limits anddittans (OLCs). This process is a log book
kept in the MCR, actions emerging from log entre® then cleared by the relevant
departments.

The computer data base programme ‘ FOBOS’ is capaftiracking plant status, this system
is used as a double check for plant log entries.

Operators do have the ability to print off opemafibprocedures from the ARKI system as
reference when carrying out operations out on thatpbut the team did not see a version
control system to ensure that these print outs wereorrect version.

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

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

All the emergency procedures are clearly writted amailable in the MCR filling cabinet,
although the team would encourage the MCR to gledeimarcate those files used in an
emergency from the normal running procedures hange in color and security of the file
binding.

There is a very good Symptom Based Emergency OpgrBrocedure (SBEOP) flow chart
readily available to the deputy plant shift supgovi(DPSS), these were developed following
INPO experience, they positioned just behind tle séthe DPSS, these flow diagrams are
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clear, big and easy to follow they can be annotatedThe team recognized this as a good
performance.

Additional support is given in the form of a Saf&grameter Display System (SPDS) which
can display the state of plant to control critisafety functions. The team recognized this as a
good practice.

The team observed during a simulator exercise th@tMCR operator did not refer to the

emergency procedures for 27 minutes; the team deres this practice to be an excessive
amount of time to not refer to the procedures fumpliance and would encourage the MCR
staff to refer to the procedure much quicker fadguace in an event situation.

There is in place a temporary modifications systeat is well communicated to operational
staffing in a timely manner and confirmation of @gtance is gained by signature. The
temporary modifications system is measured as pérthe Operational Performance
Indicators. However there is a system in placesdallechnical Orders which can temporarily
change instructions or a set point but the sameedegf diligence is not adhered to in this
process as in the temporary modification procebs.t€am has made a suggestion in this area
to incorporate the Technical Orders into the TerapoModification process.

3.4 CONDUCT OF OPERATIONS

Procedures are followed for normal operations, h@wself-verification in an event situation
was not evident during the simulator exercise veiteel. There was some evidence
improvement of communication ways although it wasgonsistent. The team encourages the
operational staff during normal and emergency 8duna to re-enforce good communication
policy and to introduce command and control techesjas used in other nuclear plants.

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

The team witnessed a pre-job briefs for diesel geaetest runs and noted that not all the

personnel involved in the test run were presethepre-job brief, the team would encourage
the operational staff to have full participation af the personnel involved in the tests on

safety related plant to ensure understanding ekrahd responsibilities and actions in case of
any deviation.

System ownership is not always employed; one systech as the fire fighting/protection
system can be controlled by a number of differapagdtments, i.e. electrical department look
after emergency lighting, the turbine departmergkl@fter water tanks, the mechanical
department look after fire valves etc. but haviagishat the 08:00 a.m. meeting in the PSS’s
office establish a communication forum to ensurat thll the relevant departmental
understand roles and responsibilities for the stnaatning of the plant.

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

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

The control room access is restricted to non-awtbdmpersonnel by the use of a card swipe
system. The MCR supervisor does not fully contomless to the control room; any person
with the correct authorization could enter at amet The team witnessed a number of
occasions when a lot of people were present iMG&, not including OSART team.

The plant has more than 800 surveillance testsclwlare managed using the ‘FOBOS’
system. This system is used on a daily basis ttifggolant configuration.

Generally the MCR is informed of plant changes iiraely manner although the team
witnessed one event when a fire system plant chasagenot communicated to the MCR for
3.5 hours.

Scheduled operator walk downs are well preparechated by a checklist. The field
operator’s team leader or a member of the opemtimanagement periodically escort a field
operator during his rounds for coaching purposestarciarify management expectations. The
team encourages the plant to clearly write thegs®dn place.

The team found many examples of good house kedpmipstance some reactor corridors
and unit 2 pump house. Unfortunately the team &emd area’s where housekeeping is
below the expected standard on a nuclear power gach as the fire water tank and
associated fire pumps.

The team observed several tests where independgification was proved by signature
which is coherent with the QA procedure. Howevee, team found some records of a reactor
start up (05/10/2005) which had missing signat@&werification hold points and missing
time entry records.

The team observed the operators acceptance totigef@tant and material condition is too
high. During their plant walk down, the field optma did not recognized long-term
degradation and deficiencies of certain componeitise systems.

The first step of investigation after a scram artstown is a full description of the event and
reason for trip. Then a root cause analysis is wcted and corrective actions are identified.
Information is tracked into a database called ‘A&KIwhich traces the progress of the
corrective actions to be taken before the staghgse.

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

Prior to reactor start up, the reason for the glowin has to be clearly defined; investigations
carried out if necessary; safety related systernosildhbe fully available, start up has to be
authorized by the Director General; and by the lsmg authority VATESI.

3.5. WORK AUTHORIZATIONS

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

Work control and permit control present a numbeveffication hold points. All radiological
aspects of the work control process are monitorgdthe Radiation Protection (RP)
department and verification of the RP approvakistared by signature on the work permit.

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

3.6. FIRE PREVENTION AND PROTECTION PROGRAMME

The team noticed that fire response process armeguoes are in place however they appear
complicated to implement and understand. Planf stafi contractors interviewed did not
have clear notion on what to do in the event dfe fThe team noticed that no full scale site
fire drills have been completed and by consequ&ackessons learnt were carried out. The
team has made a recommendation in this area.

The fire protection system in place is adequateyever the general house keeping for the
main firewater tank and the associated fire pungesirmore attention.

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

Maintenance of fire barriers are adequate; burmfi@sore than 12 electrical cables are coated
in a fire retardant coating; on one hand this isdgbowever the coating makes it impossible
to check for cable degradation and ageing. The talo found some inconsistency in
emergency lighting: some are marked as emergeghtirig and are on (in cable race) and
some are off (e.g. on the reactor link corridorl); emergency lighting should be, by
procedure, permanently on. The team encouragesitde¢o address these non compliances
with rules.

Different departments carry out surveillance arsting of fire fighting protection/detection
systems. There is a central data base called ‘FOB@f&h shows the fire valve and
equipment configuration, which is printed off byethre brigade every day and placarded in
the fire engine vehicles in the event of a fire.

The team witnessed a reactor operator smokingeapé#mel in the MCR. This is allowed

under the site procedures. However the team judgedthis is a demonstration of lack of

ignition source control and an unnecessary incrgaBee risk. The team encourages the plant
to re-evaluate this policy.

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

In complement to the internal fire organizatione thite has a fully equipped fire brigade
station situated just outside the site boundarychvls manned 24 hours a day by crew of 18
people per shift. The fire station and enginesasa maintained.

The Civil Fire Fighting Brigade is less than seweinutes away, and its priority is directed to
INPP
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The team noted that the civil Fire Brigade do reteha access control procedure to record the
time that a fire fighters puts on Breathing Appasa(BA) and enter the fire zone, or records
the ‘expected time out’ (a calculation of time, &@®n the amount of air that he had going
into the fire zone). Apparently this is not a natb regulatory requirement. The team
encourages the fire brigade to develop a BA boargetused at the fire access control point.
As example of improvement, the board could indieteinimum the name of team member
entering the fire zone, the bottle pressure attitime of entry, the expected time out, the
description/purpose for entry, and the backup tesmbers

3.7.  MANAGEMENT OF ACCIDENT CONDITIONS

The conduct of operations procedures are of a grgadrtance. Operational staff needs to be
continuously trained to re-enforced staff knowledgebecome second nature. Explanations
are available in the procedures of Conduct of Gmers but not widely practiced. The
practice on the simulator is not practiced enoudie team encourages the site to develop
command and control techniques to further contrglbf event situations.

Emergency procedures require a large staff to b@edaout. At INPP this is not a problem
because the regulator imposes a 7 shift policymmim.

IGNALINA NPP FOLLOW -UP SELF-ASSESSMENT

The OSART Mission enabled to receive the independed objective evaluation of the INPP

activity in the field of operations. Recommendasi@md suggestions provided by the OSART
Team have been thoroughly analysed and consequeothgctive measures have been
developed.

The development of corrective measures encompasseanly consideration of specific
suggestions or recommendations provided by the OSARam, but it also included the
comprehensive analysis of both the revealed issueb the courses conditioning their
origination. The results of the corrective meas@m®sble a conclusion to be drawn regarding
the maximum possible scope of revealed issueslanohation of their courses.

For instance, in order to implement the recommeadaprovided by the experts of the
OSART Team regarding implementation of a clear caimigations policy of the Operations
management with all staff with regard to safetyemtptions, additionally to other corrective
measures resources of the internal INPP WEB-sitectwis accessible for all users of the
INPP computer network, were used to the maximunergxtBesides, a three-layered
organizational chart (INPP information committedie t Council of INPP WEB-site,
coordinators for staff notification) has been ekshled, required regulating documentation
has been developed and a new additional mechawisnedeiving feedback from INPP staff
has been developed.

In order to implement the recommendation providgdiie experts of the OSART Team
regarding re-evaluation of the fire response prooednd leading out of personnel, besides
other organizational corrective measures, two negitianal dedicated emergency telephone
communication channels (for reception and trangomssf information related to fire and
personnel evacuation) have been activated. Changtee action plan of the Fire Rescue
Service regarding evacuation measures in caseeoéfitinguishing have been developed and
introduced as well. Checklists for all INPP perselnand contractors regarding actions to
conduct in case of a fire and accident have begaloiged which included entry of personal
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data of each worker.

Recommendations and suggestions provided by theRISPeam in the field of operations
are on the whole considered to be implemented. ilesless, INPP will continue improving
activities in the field of operations by applyingamt, company and industrial operational
experience as well as assistance of internatiagainizations.

STATUS AT OSART FOLLOW -UP VISIT

The plant has made a significant effort and readoediderable improvements in response to
the results of the OSART review in the area of @pens.

Concerning meeting management expectations in alagy activities, these expectations
have been reinforced. The necessary procedure ebargl supporting functions have been
implemented and established. The improvementserfighd are evident, however still some
deficiencies could be found at the time of thedwalup visit. It will take some time and
further management effort to ensure that actuafopeance of staff is in line with
expectations of operations management.

The requirements related to log keeping were upld#te operator aid was made available on
this subject at the workplace of operations sféiffe review of logbooks confirmed that the
new requirements are followed.

The requirements for equipment labelling were mdisand updated. The deadlines for
eliminating deficiencies in the field were set ¢olling a graded approach. During walk down
of the turbine hall good status of equipment labglivas observed.

In order to ensure proper control of temporary rhicalions, procedure changes and training
have been implemented. The trend of the numberewipbrary modifications in effect

indicates that these actions have supported a ehafhgplant practice into the desired
direction.

The working group set up by the plant to analyse shuation of fire response made 18
recommendations for improvement, several of thermgydeyond the original OSART
recommendation. All relevant changes in the plaicies and procedures were set in force
on 31 March 2008 by the order of Director Genefahe plant. However these very recent
changes need more efforts and time to be commuxidatall staff to ensure their appropriate
actions.
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DETAILED OPERATIONS FINDINGS
3.1. ORGANIZATIONS AND FUNCTIONS

3.1(1) Issue: Operations management expectations with regard df@tys is neither
systematically clearly communicated on a regulaidaor verified.

During the review the team noticed that managernwmd to be more reactive than
proactive with regards to management expectatiargood safety practice
* Unauthorized operator aids are used at the plant

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

o Inthe MCR a PC is used for seismic monitoring,chhnas instructions for
use attached to it. These instructions are notaiztd.

» Field operators do not identify and report deficies after their walk downs
o Valve hand wheels missing (2TU34S14, 2VG15S52)
0 Fixing bolts missing (2SS11D21)

* Management expectations on standards of operations

o Operations Guide prepared to take a team into @a @d not mention the
required protective equipment although the requemts are clearly stated
on the door.

0 Managers and staff do not follow the de-contamamatprocess when
leaving the controlled area.

0 Management accepts long existing defects.

o0 TLD’s are sometimes worn incorrectly in the coriedlarea but it is not
corrected by members of management and/or heascbbns.

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

Recommendation: Operations management should implement a clear
communications policy with all staff on a regulaasis with regard to safety
expectations and understanding by personnel neduts erified.

IAEA Basis: NS-G-2.4

3.16. This is part of manager’s role in setting sti@ndards and expectations for all
staff in all aspects of safe management of a planaddition, managers themselves
should visibly meet these standards and should $tafp to understand why they are
appropriate.

SG - Q1-2/ 352

Line management should periodically check that ajoeis aids conform to the
approved configuration. Immediately action shouédtbken to remove those whose
need has passed.
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Plant response/action:

The analysis of the currently existing practice arélgng the communication of
expectations of the Plant management to personasl lbeen performed and
improvement techniques have been identified. THeWing measures are being
implemented currently:

In order to support goals and tasks set for thatRi@anagement, corresponding
goals and tasks are set for all services and sigooing of the plant on an annual
basis which encompass all key aspects of the pdaetration and which are
communicated to the staff of all services and stibidins.

During the walk downs of the staff working placeg lHeads of Management,
Services and subdivisions the implementation ofieduby the plant staff is
monitored; common walk downs of subdivision manageith operations staff are
performed.

The policy in the field of operations, examplesgobd operating standards, goals
and tasks of subdivisions have been developed amahcinicated to the operations
staff, as well as posted on the internal INPP WE&-section “Operations”, which
is accessible for all users of the INPP computénoek.

The documentation establishing requirements fokwawns and inspections has
been reviewed; walk down and inspection procedwasdules and check-lists, as
well as the Plant Shift Supervisor Operating Retquiahave been correspondingly
updated.

The documentation related to operational supporasmes has been analysed,
manuals defining requirements for official registva, approval of acceptability,
storage and support of these measures at workanglof the operations staff have
been correspondingly updated.

On the basis of new requirements established bypt®imentation Management
Procedures, emergency and fire safety procedurediatinctively labelled and
stored separately from the rest of the documemaiall subdivisions of the plant.

The Procedure for Individual Assessment of the INR&ff has been developed
which envisages assessment of work of the opesatsbaff on the basis of the
individual specific indicators and behaviour stauida

IAEA Comments:

The actions described in the plant response hagge berified by checking updated
procedures. A new option of feedback from staftlifferent levels of management is
available on the plant intranet since March 20@8yédver due to the short time so far
no actual feedback has been entered.

When checking the situation in the plant, still godeficiencies could be found at the
time of the follow-up visit:

Two emergency lights in the turbine building weae hit;

The door of an electrical cabinet was not fullysed;
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e The hand wheel of a manual valve was missing;
e There are pipe supports with nuts and bolts totallgartly missing;
« Alamp of valve position indication in the reseoantrol room was burnt out;

e The logbook of operator rounds in the reactor depamt has extensive periods of
time without a single deviation identified;

e Two operator aids in the chemistry express laboyattad an authorization
signature but no date.

In summary, all necessary procedure changes angosging functions have been
implemented and established, but it will take same and management effort to
ensure that actual performance of staff is in Mi¢h expectations of operations
management.

Conclusion: Satisfactory progress to date
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3.1(2) Issue:The operational logs and surveillance sheets daledys contain the
necessary information or the information is nottaegd in the required format.

The team observed the following deficiencies:

* PSS logbook did not contain at 11:45 the safety té2RL02D31 performed at
10:10 on unit No2. The last information in the PB§book there was dated to
7:30. PSS said, that all he has entered imporntdiatmation into the logbook, but
following the rules he should have entered inforaratwhen he received (that
means in real time).

» The team observed several log and check lists (B8SS), where the parameters
are correctly recorded but no signature as vetitinathat is not in accordance with
the required procedures.

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

* In the refueling machine operator logs there wadesice that corrections had been
made in the log with white liquid corrector, whishforbidden by rules.

» The DPSS failed to enter in his log the start temeutine start test of the Diesel
Generator.

Not appropriately or timely logged and communicatedoperational personnel the
state of plant changes and entries, could leadnfiraper communication between
operators and managers, and finally to incorrediomctaken on safety related
equipment.

Suggestion: The plant should consider controlling data andrtfi@mat filled-in in
proper performance logbook and surveillance sheets

IAEA Basis: SG-Q-13 /344.

344. The control room staff shall be informed afdaapprove, work in the plant
affecting the status of systems and componentsta@pe should be kept informed of
the plant status by: Checklists; Log-keeping, Reésaf alarms; Reports of abnormal
system conditions; Reports on defective equipmetnt;

Plant response/action:

In order to increase the control of the propergenaince of logbook entries, including
operation results into documents, and in orderréwgnt mistakes when transmitting
information, the following measures have been immaeted:

» Additional instructions have been provided to tlperations staff regarding the
procedure and necessity to fill in logbooks in ager manner. The consequences
in case of incorrect performance were also expthine

* A new issue of “Procedure for Performance of Lodbdentries” has been
developed and contains an example on how to per@givook entries, providing
guotations from procedures containing examples @ffopmance of logbook
entries. The procedure is available at the stafkimg places.
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Heads of subdivisions control proper performancdogbook entries during walk
downs of working places and remind the staff ofeptil consequences in case of
incorrect performance of logbook entries.

An electronic version of forms for start-up and tslowvn of Unit 2 has been developed
that excludes the possibility to omit entries byame of the software of corporative
information system “Fobos”.

IAEA Comments:

The requirements related to log keeping were updaieMay 2007. An operator aid
was made available on this subject at the workptdagerations staff. The review of
logbooks confirmed that the new requirements arkovied. An example of

management comment indicating the absence of mrfticdetail of entering

information into logbook witnesses that manageneenontrolling and reinforcing the
relevant plant expectations.

Conclusion: Issue resolved

53

OPERATIONS



3.2. OPERATIONS FACILITIES AND OPERATOR AIDS

3.2(1) Issue: The labelling practice is not systematically conmemsive and not
periodically reviewed regarding the identificatiohall equipment.

Several type of equipment, a couple of which i®tgafelated was found not to
have identification labels attached.

The list of unmarked equipments is below:

* 2YD24S04 check valve,

» 2RD21S02 interim turbine extraction check valvéurbine hall 10m ,

» 2TH29S04 valve in A2 202/2 room,

» The de-aeration valve beside of 2SU16S107 valvinemank 2SU16B05,

» The drain valve beside of 2SU16S12,

* Three valves on the pipeline Dy32 of system deatitm on the opposite site
of room 113/18,

e 4 drain valves beside of 2SU16S101,102,103,104.ti@nsame place the
compressed air system valve was also not labeled,

* The root valve beside of 2SP11S12 valve,

* The valve beside of 25513520 valve at the 2SH1@Daip,

» 2 valves on the system of deactivation oppositedon 122/3,

Without the correct identification labelling of egment could lead to incorrect
operations or maintenance actions with the potefatianegative influence on safety.

Recommendation: The plant should review the practice of permanabglling for
systematic implementation and permanent verificatto ensure the correctness
identification of all equipment.

IAEA basis: 50-SG-Q13

342. Plant areas and installed items shall be @hjgand permanently labeled to
provide plant personnel with sufficient informatitmpositively identify them.

343. The identification should be consistent wite tidentification codes and
terminology used in operation documents

Plant response/action:

The INPP management has defined measures for iraprent of the present situation
regarding this issue. The following measures h&eady been implemented:

* The effective requirements stated in the documiemaelated to labelling and
applied practices in this field have been analymad the documents determining
the procedure for equipment labelling has beenrdougly updated by providing
examples of arrangement of labelling tags and ijpans.

* Measures regarding improvement of equipment laigelind control have been
developed. Based on these measures the statubelfing of equipment was
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inspected at the subdivisions level; nonconformitid the equipment labelling
were identified and their elimination is in proges

» The status of equipment labelling is continuouslgntoolled. Additional
requirements for control of labelling of equipmérve been introduced into the
checklists for performance of internal audits. Gdists for walk downs and
inspections, checklists for control of normal cgaofiation have been accordingly
updated to ensure control of the status of equipriaaelling by the operations
staff during walk downs and inspections.

IAEA Comments:

The requirements for equipment labelling were mdiand updated in February 2007.
The deadlines for eliminating deficiencies in theld were set following a graded
approach:

* November 2007 for the safety systems;
* March 2008 for the systems important to safety;

e July 2008 for the systems of normal operation.
During walk down of the turbine hall good statuseqgtiipment labelling was observed.

Conclusion: Issue resolved
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3.2(a) Good practice:Connection of all new computerized systems fonfplaerformance
control to upgraded (TITAN) Information system thgh the local INPP network.

The original design to control and test the MCRfgrenance defined that INPP plant
would be controlled and monitored not from the MOGRt from the local (field)
control boards. In case of changeovers and tdssIMICR operators used to receive
the data of plant status from the departmentalt gtéff through communications
facilities. Moreover the shift staff used to hagedb some calculations required for the
job process in the manual way. The technical suptaff did not have direct access to
database of the TITAN computer information system.

At present the following INPP upgraded computerizgdtems designed to control
plant performance have been connected to TITAN GaerdSystem through the local
computer network which includes about 1200 PCs:

» Diverse Shutdown System (DSS);

» Additional Emergency Protection on ORM and Coolgliw in GDH Reduction
(in Russian “ORM AZ and GDH AZ");

* Radiation Safety Monitoring System (in Russian “SRBF);

» Special Water Purification Monitoring System (SWPS)

» Gas Equipment Monitoring System (GE);

* Fuel Claddings Integrity Monitoring System (FCIM);

» Additional Coolant Leak Monitoring System SOT CaRadar;

» Automatic Turbine Control System (ATCS);

* Automatic Rotor Monitoring System (ASKR);

» Additional MCP and Turbogenerators Vibrations Monitg System (VIBRO);
* Refueling MachineR3M).

* Now the INPP people enable to be additionally ptediwith the following:

o All users are provided with data of INPP plant aggtem state in the common
man-machine interface which has been developetthéonpgraded TITAN IS;

o The INPP departmental managers, operating and em@nte personnel,
technical support personnel being at their workintgces are provided with
current data of plant and system state which thesdrto control and review
the plant performance conditions;

o The MCR operators are provided with the data whigky need to do the
additional and independent control of plant statd ahangeovers which are
controlled and monitored not from the Main ConfRalom;

o INPP staff are provided with archive data deliveiredn the TITAN data base
in case of potential deviations and events to re\tgese event and deviation
causes;

o The INPP operating staff are provided with addgiiorand processed
information (namely, calculations aids like chamggameter rate frequency,
temperature parameters of heat exchange plangratt@arameters: water
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balance for a specified period of time, etc.) which staff need to control and
conduct the performance process in the proper way;

The staff understands and is aware of the operatiocess in a more extended
way and ensures a better communication when theydumd common

performance.
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3.3. OPERATING RULES AND PROCEDURES

3.3(1) Issue:The procedure of temporary modifications is notliggipto all temporary plant
changes.

The technical orders applied by different operalodepartment can by pass the
system of temporary modification and it leads touaber of plant changes which in
reality are temporary modifications without applioa of appropriate tags. It results in
failure to provide the personnel with proper infatiron about the changed technical
status of equipment.

The following equipment was found without an atethag with an explanation of the
modification:

* A temporary change was found (technical order) Wwhi@as declared to changing
actuation set point of an interlock (2TF20L01). Tthg about the performed change
was not hanged. When the operator was asked abtual set point of interlock he

told the old value.

» At the 2RP10, 20P05 measurement register the Batysivas corrected on 3sec
without any tags.

» At the reactor department there is new signal dEA®LZ21 panel for indication
of leak HBK rooms (No: 0931-1983 technical order)

* At the reactor department there was modified theration mode of 2TP00S07
(No: 0931-1959 technical order)

» At the electrical department a the protection KRY @ kV system was changed
(No: 0931-583 technical order)

» At the electrical department was applied a micropssor based device SIPROTEC
on transformers 2BP14-17 (No: 0931-508 technicaé&r

* The position of driving arm on the system of emeoyeregulator and quick
operation valves (turbine) was changed becausailafé (N0:0931-143)

* The set point of pressure decreasing of coolingmait heaters was modified to the
value 0,4-0,6 bar (N0:0931-129)

» The algorithm of pumps 1,2VK61,62D01 was modifieda(0931-1972)

» There was modified the flow measurement band ofsteam generator feedwater
system from 0.5t/h to 0.25. (N0:0931-1969)

» There was increased the set point of protectiotesysn the main unit computer.
(No: 0931-1965)

 There was implemented a modification because opearability of feed water
pumps recirculation valve failure -2RL03S71. (N83@Q-1951)

* There was implemented a temporary change on 2WZBGE2 flow measures on
600-1000 riYh at the I&C department.

Without proper connection of temporary modificagoimtroduced through technical
orders to the process of handling of real temponaogification, the personnel would
not have the opportunity to recognize existing rficdiion which could lead to human
failures during stressed situation.

Suggestion: The plant should consider applying the proceduse temporary
modifications to all temporary plant changes inaligdechnical orders.
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IAEA basis: NS-G-2.3

- 6.9. An appropriate procedure should be establisteedcontrol temporary
modifications on the plant.

Plant response/action:

In order to enhance the control of temporary modifons, notification of personnel
on the changed status of equipment and preventipatential mistakes, the following
measures have been implemented at the plant:

* Procedures defining the order for drawing up of gerary modifications and
decrees of the Technical Director have been amilyBequired updates were
additionally introduced for defining the necessity formal registration of
temporary modifications.

» Additional instructing of the staff and drawing wWecrees of the Technical
Director, have been conducted.

 Training material has been developed and persofiineltotal 58 people)
responsible for development of temporary modifmasi and drawing up decrees
of the Technical Director have been additionalirted.

* A new issue of “Procedure for Management of TempoModifications” has
been developed and provides a more specific deimiof the “temporary
modifications”. This procedure contains sufficienumber of examples of
temporary modifications and flow charts for deteration of the status of
temporary modification.

IAEA Comments:

The decree of the Technical Director on techniegisions was revised in May 2007
reminding about the necessity to consider if a tay modification should be
initiated. An extensive training of 58 staff withgical diagram supporting the decision
whether a temporary modification is required fqolanned change was performed in
October 2007. Based on the experience of thisitigia new version of the instruction
on temporary modifications was issued in March 2008

When analyzing the trend of the number of temponaoglifications in effect, a slight
increase can be observed after May 2007 and Ocgfli#&f. This indicates that these
actions have supported a change of plant practtoehe desired direction.

Conclusion: Issue resolved
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3.3(a) Good practice INPP Safety Parameter Display System (SPDS) wiéhadditional
functions for supporting MCR operators.

The SPDS objective is to display the processedsgatemized data of state of plant
and safety systems to control state of the crisedéty functions (CSF) with regard to
the previously selected parameters. The SPDS wagrdel by DSS, which designed

and developed the upgrading of TITAN Informatiorsteyn and the Diverse Reactor
Shutdown System (DRSS).

Additionally with reference to the implementatiori the INPP Symptom-Based
Emergency Operating Procedures (SBEOP) and outcobtasied from validation of

the SBEOP on the full scope simulator (FSS) theniieal Reference for developing
SPDS included a number of additional and extendqdirements to support the MCR
operators.

Therefore in addition to the control of state ot thritical safety functions and
parameters of plant and systems, SPDS ensuresi@Rtoperators can:

Control and check in the effective way the actuetiof the safety systems with the
SPDS algorithms which are specially developed fis System (with reference to
both actual events caused the safety systems iactwatd scheduled tests and checks
of the specified systems):

» Control how accurately the reactor emergency ptatecfast power reduction
systems actuate;

» Control how accurately the emergency core coolyggesn (ECCS) actuates with
regard to algorithms of ECCS-1, ECCS-2 (namelyhwéference to splitting the
Primary Circuit (PC) into two loops), ECCS -3, ECE$SECCS -5;

» Control how accurately the accident localizatiosstesn (ALS) actuates — with
regard to the algorithms of ALS-1, ALS-2, ALS-3;

» Control how accurately the reliable power supplypssistem actuates — with

reference to the algorithms of the Automatic Adtwatf Standby Power Supply
Protection (AASPSP).

In case of applying to SBEOP the SPDS calculatids are used to ensure that actions

of MCR operators are supported with reference ¢osiecified SBEOP (totally there
are 12 process tasks)

The installation of the SPDS with the extended fioms enables plant staff to
immediately respond to failures of elements ofghfety systems after their actuation.
It allows also to reducing the time required toafpropriate actions under SBEOP.
This tool helps to lower the stress on the MCR ajmes during emergency situations.
It could avoid human errors which might occur ise®f manual calculations and data
review and eventually to provide safe and reliagerations.
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3.6. FIRE PREVENTION AND PROTECTION PROGRAMME

3.6(1) Issue:The fire response procedures are too complicatddaations to follow are not
well understood or communicated to all site staffuding contractors.

There is no full-scale fire exercise or lessonsnieprocessor or procedure after a fire
exercise to help staff understand, when staffs weervened their knowledge of fire
procedures was very weak.

* Reactor operator smoking at the control panels @RMAIthough this is permitted
by plant procedure, the team felt this does ndéceh good conservative approach
to reduce fire risk;

» After intense interrogation against plant staffréhis still no clear guidance on what
to do in a fire situation;

« Inconsistent understanding among staff, many irdered;
« Fire Alarm test are not carried out;
e There is no separate and distinguished Fire alaadrEanergency alarm

» There does not appear to be a instruction carcooklbt used for new employees
during GET;

« A full-scale fire drill has never been carried out site and there are no plans to do
SO;

* There is no General Employee Training (GET) progrento refresh staff in fire
procedures only an initial training;

* "Actions in the event of a fire” posters are nostgal around the site

* In the Administrative building corridor there arldr plans and routes to take
which lead to the main foyer, but no signs in thygef on what to do next.

» Contractor are not given the same degree of fa@itrg as permanent staff and are
not exercised

* There is no accounting for staff once buildingsehbeen evacuated.

Absence of a simple and well-communicated acti@m @ould result in staff confusion
and misunderstanding of actions in the event ekafire.

Recommendation: The plant should re-evaluate the fire responseguia® and adopt
simplified actions that can be easily understoadl @mmunicate to all staff including
contractors.

IAEA basis: NS-G-2.1.

2.18. The emergency procedures should give clstmuctions for operating personnel
on immediate actions in the event of a fire alarm.

2.20. Regular fire exercises should be held to rengbat staff have a proper
understanding of their responsibilities in the d@veh a fire. Records should be
maintained of all exercises and of the lesson®teérned from them.
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2.30. The operating organization shall make arnangges for ensuring fire safety on
the basis of a fire safety analysis which shall periodically updated. Such
arrangements shall include: application of the @ple of defense in depth; assessment
of the impact of plant modifications on fire fighdy;, control of combustibles and
ignition sources; inspection, maintenance and rgsof fire protection measures;
establishment of a manual fire fighting capabiléyd the training of plant personnel.

NS-G-2.1

6.9. Administrative procedures should be establisaad implemented to control

potential ignition sources throughout the plante finocedures should include controls
to: restrict personnel smoking to designate sadasaand to prohibit personnel from
smoking in all other areas;

Plant response/action:

The plant management has defined measures for vayment of the present situation
regarding this issue. The following measures h&eady been implemented:

* A working group for assessment of requirementdfetcéve procedures related to
fire detection, extinguishing and organization efgonnel evacuation has been
established. The group analysed related procedanes developed a report
including 18 recommendations for improvement amdpsfication of the related
procedures.

* On the basis of recommendations provided in thertefhe action plan for
implementation of recommendations of the workingugr has been developed
and is being implemented. The following measuregehaeen implemented in
compliance with the action plan.

o Two additional designated emergency telephone hoeseception of initial
messages on fire and reports on non-evacuated np@isdnave been
arranged at the working place of the Plant ShifpeBvisor and in the
Control Room of Unit 2.

0 The new issues of “Plan for Elimination of Emergefatuations by the Fire
Rescue Service for Protection of Ignalina NPP amshdinas Town” and
“INPP Fire Safety Procedure” have been developedl @mntain actions
related to notification in case of a fire and eamn of staff.

o0 “Procedure for Radiation Protection in Case of Ertinguishing in Places
Containing Radioactive Substances and Radiationrc8sti has been
updated and now establishes the procedure for atiaouwf personnel from
the controlled area via emergency exits in cageeof

o A memo for INPP personnel regarding actions in cdgege and emergency
has been developed and distributed to all the plaetsonnel and
contractors.

o Summary checklists for control of the status of fighting equipment have
been developed and appended to the “INPP Autonfatie Fighting
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Systems Operation Procedure” which are appliedndutihe shift change
over.

The Emergency Preparedness Organization docunmmtatlated to
specification of actions in case of evacuation aondnting of personnel
following declaration of the emergency preparedras$NPP have been
updated and approved by the order of the Directoreal.

Operational documentation, in which the resultsfioé fighting drills
including fire fighting fragments are considered®the on-site experience,
have been updated and foresees the subsequergisuadlthis experience.

Emergency preparedness full-scale exercises werducted in December
2007 that included fire-fighting exercises with tharticipation of the Fire
Rescue Service and evacuation of the staff fronadaams locations.

In April 2008 the fire fighting drill with the padipation of the Fire Rescue
Service was conducted and included full-scale eatamu of the staff from
building 129 and rescue activities, as well as ofs¢éhe personnel access
control system “TRAX” (physical security of the ptx for counting and
control of the evacuated personnel.

Currently Fire Safety Procedures are being reviewgdhe INPP subdivisions in
compliance with the requirements of the new isU&\IPP Fire Safety Procedure”.

IAEA Comments:

The working group set up by the plant to analysesituation concluded its analysis in
January 2008 with 18 recommendations, several @htigoing beyond the original
OSART recommendation. Some elements of the newoapprare as follows:

There is a separate alarm for fires and radioldégeergencies;

The first test of the fire alarm was conducted priA2008, a monthly test will be
performed from now on;

A leaflet describing actions to be taken by staftase of fire was developed and
printed;

A large-scale exercise involving evacuation of fséafd accounting of staff after
assembly was performed in April 2008.

All relevant changes in the plant policies and prhaes were set in force on 31 March
2008 by the order of Director General of the pladdwever it is planned that part of

the working procedures of the Emergency Plan vélrévised. When staff were asked
about how to exit the turbine building in case eéd during a fire related evacuation,
the procedure outlined by the leaflet was not tect#d. This indicates that these very
recent changes need more effort and time to be commated to all staff to ensure

their appropriate actions.

Conclusion: Satisfactory progress to date
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4.  MAINTENANCE

4.1. ORGANIZATION AND FUNCTIONS

Nuclear safety and maintenance policies are clesiated in the organization and advertised
to managers and all maintenance personnel. The gadl objectives are also well established
in maintenance. Process for evaluating and revigiagt maintenance policy and documents
exists and is reviewed once per a year. Maintengnodieies and programmes are well
maintained and evaluated with industrial practices.

The organizational structure at Ignalina Nucleaw@&oPlant has been arranged in such way
that the maintenance responsibilities are sharéaees the ‘Centralized repair department’
(CCR), ‘Instrumentation and Control Department’,le€rical Department’, ‘Chemical
Department’. Deputy Technical Director on Maintecrmanages the maintenance work,
coordinates and controls activities of departmgraicipating maintenance service. Three
departments ‘Maintenance Planning and SchedulingaBment’, ‘Design Department’,
‘Decontamination Department’ perform maintenancepsut functions. They are directly
subordinate to the Deputy Technical Director oniEnance.

There are operation-maintenance departments: Re®epartment, Turbine Department,
Chemistry Department, Process Nitrogen and Boil@pddtment, Fire Protection and
Communication Department. Each Department Managediiectly subordinate to the
Technical Director. Their responsibilities are mamance of structures, systems, components,
rooms under supervision of the department and pa&pa of the systems and components for
surveillance testing. Such maintenance personakaperdinate to the deputy manager on
maintenance through senior foreman or group masa@@puty Department Managers on
maintenance are well coordinated and controlled Dgputy Technical Director on
Maintenance. This organization is clearly describedthe ‘Guidance for maintenance
management QA-2-010".

Responsibilities and authorities of maintenanceqgmanel are defined in plant administrative
and QA documents: ‘Organizational and responsigdiQA-1 PTOed-0108-9’, ‘Guidance for

maintenance work planning and work implementationrOd-1008-5B2’ and personal

Position Instructions. The maintenance managentenws a strong commitment on safety
culture. Nevertheless, maintenance personnel haemnelittle advertising supports (concerning
safety culture, levels and feed-back, industridetyaposters, no systematic reporting on
backlogs, field inspection rounds, EPP exercises).

Staffing is sufficient for maintenance work duriogeration and outages. Each maintenance
department activities is based on skills of th@eaalists. There is a strong organizational
maintenance management system which is basically smce the start up of the plant and
based on plant quality assurance documents suBuagance for maintenance management
QA-2-010° and plant procedures ‘Guidance for maiatece work organization PTOed-1008-
6’, ‘Maintenance activities organization and corthg work instruction PTOed-1012-32B5'.
Maintenance configuration management is used apldrg. All separated maintenance staffs
are united in one Plant Unit Staff under Deputyhirecal Director on maintenance, who also
is a Chief Plant Maintenance Manager (PTOed-10E532

Plant maintenance staff interface with other ofésisupport department and
organizations is clearly defined in ‘Organizatioraald responsibilities QA-1 PTOed-
0108-9’ and properly used during work implementatand work control. Coordination
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among different maintenance groups and with opemnatand technical supporting
groups is well established and activities of maatece services are well coordinated
by Deputy Technical Director on maintenance.

Interfaces with contractors support the effectivee uof contractor personnel.
Contractors are accredited both by government tifuania (Ministry of Economy) and
the plant in accordance with defined requirementslost contractors are former plant
departments staff. A comprehensive programme ham l#eveloped to assess the
guality assurance organization of the contractdralits conducted in that area reflects
the international practices. At the plant levelridg performing maintenance activities
the contractors follow the National requirementd éime plant rules and procedures.

Maintenance specialists are adequately qualifiegd@n national requirements and design
documents. Most of specialists have a strong eepee at the plant. Average age of
maintenance staffs is 46. Proficiency was demotestraduring conduction work and
observation by the team. Working knowledge of aurreaintenance procedures, practice and
maintenance experience is basically evident.

4.2.  MAINTENANCE FACILITIES AND EQUIPMENT

Maintenance facilities provide sufficient workshoggace with necessary equipment and
accessories. There are new equipment facilitiels/igtands at the plant: machine-tools in
most workshops; hydraulic/pneumatic facilities; diely automats; new plasma-
cutting facilities; full scope-test stand of Mainr@ulation Pump and training mock-
ups mock-up for main circuits 300 mm tubes weldingmovable insulation mock-
up; cutting/welding/reinstallation full scope modalp- of fuel reactor tube-channels.
Maintenance facilities, mock-ups, warehouses amdage rooms are well arranged,
equipped and housekept. Facilities are adequatevéok and equipment is accessible
for maintenance. Most of these maintenance faesitnock-ups are used for
maintenance training as well as for maintenance arantenance tests allow to
improving the quality of works, industrial safetykills, ALARA programme
gualification of personal and interaction betweernmagers and workers within
maintenance staff. The team evaluates this as & g@atice.

Equipment, mounted in workshops, as well as acecessancluding panels, mockups,
checkout, testing and calibration equipment, arpt ke good condition and installed
according to their design layout. Tools and deviees stored in special boxes to
minimize spread of contamination and to protectkeos. Usage of supportive tools is
carried out in accordance with plant proceduresweler several deficiencies were
found on the usage of rigging equipment at the pldime team suggests improving
rigging equipment control and testing programmeliminate potential degradation of
their condition and to ensure industrial safetyidgrusage and storage.

Equipments under plant calibration programme ardl \weotected and segregated.
Measuring and test equipment are adequately caéibrand controlled according

Lithuanian Metrology Law and Standardization Conteet Rules to ensure accuracy
and traceability. Log-books to register deviatidoand during calibrations activity of

instrument are present at all departments in tlaatpINevertheless the team found few
examples of unreadable/missed calibration labdbseace of calibration schedule in
Chemistry Department and, several examples un4edBl devices, which are used
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only as ‘indicators’. The team encourages the ptartheck all calibration needs, there
iIs opportunity for improvement in that area.

To minimize radiation doses plant used decontanonatfacilities and remote

controlled tools. Most maintenance procedures danig@contamination demands and
illustrated schemes/pictures according ALARA plaptogramme. Maintenance

personal use these facilities and tools for allmenance activities in a controlled area.
Maintenance personnel use chemicals in accordante twe detailed maintenance
procedure. Flammable materials are stored propeflge chemical material is

distributed by the workshop with a quantity suféiot for the work performed during a
day/shift.

4.3. MAINTENANCE PROGRAMMES

Maintenance programme for plant equipments inclgdmaintenance cycle schemes
are well established based on manufacture’s andyuoless documents. Maintenance
programme is adequately developed on the basisxEM1-98 "Basis Requirements
for Nuclear Plants Maintenance", ‘Maintenance. Mgeraent Procedure. PTOed-1008-
6, ‘Guidance for management and planning of manatece work. PTO-1008-5B2’ and
other plant guidance’s and procedures. Maintenact@ities are completed addressing
periodicity, in a timely manner. Effectiveness diet maintenance programme is
periodically evaluated and upgraded based on partt international experience. All
maintenance history records are accurately savédassport of equipment’ and kept up to
date.

The plant applies wide predictive maintenance taals devices like vibration monitoring for
Main Circulation Pumps, auxiliary pumps, diesel gators, turbine generators, cooling
pumps, safety valves. Vibration monitoring is coetmnsive. Thermografical/optical
diagnostics are well used to monitor and contratdttion of mechanical and electrical
equipments. Plant radiation monitoring system if wgplemented for potential leakages in
contamination areas/rooms where maintenance stafbrking on daily basis. LBB-acoustic
techniques are properly used for detection platdsaiage in contamination rooms of main
circulation equipment without free personal acceldswever, acoustic and ultrasonic
monitoring techniques are not used for detectindvesa small leakages on auxiliary
equipments. Eddy-current techniques are not uséaegblant to control tubes/corps/headers
of heat exchangers equipments and turbine condeRsedictive techniques need further
improvement to reflect current industry good pretiThe team encourages the plant to use
non intrusive techniques to detect some comporegradations.

The in-service inspection (ISI) plan for RBMK-15@)well established in accordance with
the design requirements, VATESI rules, plant polityl plant procedures and technical
specifications. In service inspection is performeg ‘Metal and Technical Inspection

Department’. Appropriate ISl procedures and quadifiequipment are being used. ISI
inspectors of are qualified and certified by thighuanian ISI-Committee. Specific and

modern ISI techniques are used for IS inspecti@fifective quality assurance system exists.
At present plant is in the process to obtainingatidwhal Accreditation, which will give a

possibility to implement ISl control services foll &ithuanian non-nuclear industrial

organization.

Hydraulic and Pneumatic tests are performed aaeghgio ‘PNAE G-7-008-89 Safety Rules
of NPP equipment’. ISI inspectors are qualifiecaotordance with required procedures. ISI
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documentation is in a good condition. Generallyuwhoentation is retrievable, nevertheless
the team found few examples where the operati@iatduipment instructions were missing
at working places for ISI personal use. The teamoerages the plant to remedy to this
weakness. ISl results are reviewed and analysedgleach outage and timely corrective
actions are taken. ISl results are stored in th&TND' archive and are acceptable for
involved personal.

All modifications to change frequency and/or extehtSI inspections are approved by plant
management (Technical Director or his Deputy) keforforming the regulatory body
(VATESI).

Corrective maintenance programme is well manage daily/weekly/monthly plans and
priorities are set in a proper manner. Plant utsc®¥ely intranet computer system ‘FOBOS’
to record defects of all components/equipmentsediffeness of corrective maintenance
programme is periodically reviewed when it is nekeded fully reviewed once per year.

Plant life-time management and ageing programme a&rted since 1995 when first Safety
Analyse Report was developed for Unit 1. After thatl999 the first plant guidance for
lifetime/ageing management was established. Tatiyne/ageing management is identified
in several QA documents. There is a special VATR@broved list of all safety related
components which are managed by lifetime and agaengt programme. Special procedures
are developed to manage components related toy stfetlife-time/age evaluation and
management. Corrective actions programme is eskaddiin regard to all sort of degradation
of equipment. Life-time/aging analyses and riskcekgdtions are periodically reviewed.
Ageing history files are frequently used and storéolwever, lifetime and age trend analyses
are not applied and the team encourages the ptantake further improvement in that
specific area. Risk assessment and safety andtysifetime and ageing management is well
implemented at Vilnius Research Cybernetic and GderpSystem Institute (old plant
contractor organization) under VATESI demands (VIDE=99) and based on plant data.
Lifetime and ageing reports are sent every threethsoto VATESI authority for independent
control and verification.

4.4. PROCEDURES, RECORDS AND HISTORIES

There is a detailed policy at the plant how to tiieprocedures in daily activities and this is
well followed. The plant strictly follows the guililees in the area of procedure use. The
system of evaluation and revision of' procedured aork instructions is implemented
through the Management Procedure QA-2-002, ‘Docusand records control PTOed-
0108-15, PTOed-0211-1'. Content of procedures sethan plant requirements. Acceptance
criteria are identified.

All work procedures and instructions are periodycapdated in all departments. To provide
proper registration and access to documentatiostexin electronic documentation storage
and control computer system ‘ARKI. The system isotpcted against unauthorized

modification and prevents registration of two or remalocuments under same number.
Temporary changes in maintenance documentationmamenized in number, adequately

controlled and promptly transformed to permaneanges.

The check-lists with hold points are included ither work orders or work instructions.
Records are numbered and registered. Maintenastenhis implemented in a ‘equipment
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passport’. All records are properly secured. Coowliof documentation/records storage is
good. History is reviewed and analysed.

Root cause analyses are developed to identifyadtes of the problem.

Safety performance trends are not always used Moplant maintenance activities.
However the plant has a good examples of vibraladsoratory test trends and this could
be used by the plant apply this technique to otha@mtenance trends.

4.5. CONDUCT OF MAINTENANCE WORK

All maintenance works are properly authorized, colléd and documented. Maintenance
activities are performed professionally and comp#ye Generally maintenance staffs are
well trained and skilled.

Maintenance procedures are followed step by stép maspect to inspection points and
check-lists. ALARA principles are properly used wheconducting maintenance
activities.

The plant has developed a Foreign Material Excludtvocedure (PTOed-1012-13B2)
which determined the special requirements for metaits/pieces, spare parts, plugs,
instruments and tools, etc. Nevertheless no remquarg is developed for plastic covers,
plastic transparent/labels and color of this ptastihich are used in the fuel pool storage
and in reactor/turbine building. The team recomnsemuproving the existing FME
programme.

Post maintenance testing is carried out, includiegts after modification, and
implemented according to plant maintenance and atjpgral procedures. However the
team found few examples where step-by-step proesdiar post maintenance testing do
not exist for all possible variants of tests. Aseaample, stroke times results before and
after outage or corrective maintenance works atevaofied for all safety valves/systems
even when it is returned to operations. There isspecial approval test-list which
demands to control and measure stroke times fosakty valves/systems. It is exists
only 4 operation procedures for 88 valves out d@h Unit 2. The team encourages the
plant to analyse this gab. Most of the maintenaresailts are recorded in log-books,
check-lists and systematically updated. Proceduresords, check list and ‘equipment
passports’ are in good condition.

4.6. MATERIAL CONDITIONS

Plant material condition procedures exist and rm@emented for all maintenance activities.
The plant has expended a large effort in the laseral years in upgrading material
conditions. However numerous examples of minoratsfand deficiencies were found due to
lack of maintenance, some of which apply to safetsted systems. The team recommends
the plant to further develop the programme andgs®es needed to ensure that maintenance
works are always performed in good quality, in adaace plant procedures and design
requirements.

Generally safety hazards are marked and additigmatections are based on plant
requirements. Walk downs is performed by the mamage, however the team found
deficiencies which could be noticed and reportetissue is developed in Operations area.
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4.7. WORK CONTROL

Work control is implemented at all stages of maiatee service accordingly to established
procedures. The foremen in Maintenance Departmestew the results of these job
clearances, analyse maintenance test results d@admiige if some follow up is required..
Daily and weekly meetings address work prioritiaatiwork management and material and
manpower requirements. This approach leads to gesdlts and safe and effective
completion of work.

The plant has implemented an on-line monitoringliegppon for the management and work
control of maintenance tasks in all areas (mecha®&(C, electrical, welding, etc). Within the
frame of this programme an intranet computer systeams developed. The on-line system
tracks all daily and weekly activities and monitdreem in the aspect of maintenance
management, planning and control.

Since 1997 plant has been introduced the informaanmd intranet computer system
‘FOBOS’. This system is used for controlling all mkostages. The existence of
comprehensive on-line monitoring system allowsaie management and efficient control
of maintenance activities of all the plant deparitae This was considered by the team as a
good practice.

4.8. SPARE PARTS AND MATERIALS

Procurement of spare parts and materials is defimedlithuanian Procurement Law and
corresponding plant procedures. There is a spédialianian Government Committee to
control procurement process at INPP. Every threaths) reports are sent to this authority
for control and verification. Technical and qual#gsurance procurement plant policy is
defined in plant procedures and consistent withtpdiesign. Control of receipt of spare parts
is well organized.

Plant spare parts storage and warehouses condlitmeedures exist, however numerous
examples of deficiencies were found and some omthelated to tShe storage of safety
system equipment. The team suggests the plant pooira the spare parts and equipment
warehouses programme.

After dismantling of INPP unit 3, many spare pats stored in plant warehouses and could
be used for other units need.

Generally preventive maintenance is performed onnnspare parts. Temperature and
humidity are measured and strictly regulated whgpr@priate. Minimum and maximum and
reorder levels are defined regarding manufactueesathds and plant procedures. Process for
surplus, repair and return parts, for non-confognend damaged spare parts is well
organized and defined in plant procedure PTOed-2®2

Access of storage is well controlled by storage agens/workers as well as plant armed
guard. QA audits and self-assessment are perfolmasdd on plant QA and procurement
documents. All non conformances are reported itopads and log-books. Corrective actions
are conducted when needed.
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4.9. OUTAGE MANAGEMENT

Before the outage all plant activities concerningclear safety are planned and
approved by Nuclear Safety Department Manager adcgr Plant
procedures/requirements and established in “Tedhni®olutions’, approved by
Technical Director, but there is no special riskessment plant programme for
evaluation and review core damage/nuclear safefiuencing for all maintenance
works at the plant.

The plant outage management is arranged in acooedaith current procedures and on the
basis of plant organizational structure. During thetage period, a manager for plant
maintenance and managers of equipment maintenamt@lant departments’ activities are
officially appointed.. Outage goals and objectiaes defined in ‘Guidance for maintenance
work organization PTOed-1008-6'. Priorities areined as follow: industrial and nuclear
safety (including fulfillment of labor conditiongquirements), maintain good level quality,
good communications between different departmeplsnning and procedures for each
activity.

Performance of outage tasks is ensured and modibyrenaintenance managers departments
and under-contract organizations. Such managerthanerequested to produce daily/weekly
reports submitted to the maintenance staff. Theperts include statements of work status,
reason for delays, etc. Based on such reports pikamtenance manager analyses current
status and specifies the activities for the follogvday. A daily morning meeting is held by
Technical Director to combine and clarify all acoof operational and maintenance
personnel. All activities are monitored in computdranet system and accessible to all plant
personnel.

Programmes related to ALARA are effectively implerted. The management
discusses current personal doses and predictalds, grlant additional measures to
decrease personnel exposure. Actual radiation expofigures are presented to the
maintenance staff in the form of schedules. Linatiation exposure and individual
dose rates is within 2-20 mSv/year range, and @se&® from year to year. A general
plan covers performance of the ALARA measures. Tient has good ALARA
indicators for all maintenance staff, including t@ctors.

Acceptance of equipment after maintenance is basek®r results of acceptance tests
and the results of ‘controlled operation’ (30 dafter acceptance tests). Acceptance
Committee defines quality rating for maintained ipaoent and quality of organization
of maintenance activities in separate departments.

A report on comparisonf goals set prior to outage and conclusion onrtlantenance
guality is prepared by maintenance managers irde@flartments. After each outage a
final report is prepared with detected discreparanalysis of positive experience and
corrective actions plan for effective follow-up.

A safety review is conducted to assess completeoesgintenance documents and final
report before sending them to the VATESI (regulatarthorities).

Plant uses with effectiveness Primavera 5.0 comméé scheduling system integrated
with the work control system and the plant compuietranet. The maintenance
personnel are well trained in advance on outageit&s according plant organization

70

MAINTENANCE



structure and procedures. During the outage adealeiense in depth is provided according
plant procedures.

IGNALINA NPP FOLLOW -UP SELF-ASSESSMENT

The OSART mission afforded an opportunity to obtamlependent and objective
assessment of INPP activity in the “Maintenancedaar

OSART team recommendations and suggestions have theeoughly analysed and
corrective measures have been developed. The peekgnt acquainted both with non-
compliances detected and new developed requiremeom€erning these problems
during special workshops.

While developing the measures, INPP did not linmérhselves to the frames of the
recommendation or suggestion obtained but aimefdilfdl comprehensive analysis of
the presented task and propose maximum possildeo$eneasures.

For example, regarding the suggestion of the espert the necessity to improve
rigging arrangement control and testing programthe,plant not only developed a new
“Guide on Rigging arrangement Maintenance”, bubathanged the Guide on erecting
crane maintenance.

As well as the suggestion on storage conditiongpranement did not only lead to

solving the issue but also resulted in developingeav procedure on the acceptance
inspection of materials and equipment. This pemwitto improve the maintenance
quality and solve the issue on spare parts andpegemt quality of management

beginning from their delivery to the plant and ergliwith installation to the regular

place.

INPP assesses all the recommendations and suggegirovided by the OSART team
in the “Maintenance” area but does not stop onlystate-of-the art results. Ignalina
NPP will continue to improve its maintenance adtiviboth for operation and
decommissioning phases. INPP is convinced that repee of equipment and
constructions maintenance at INPP as well as egpee and assistance of international
Agencies will help in solving new deviations in gHield.

STATUS AT OSART FOLLOW -UP VISIT

In the Maintenance area the OSART team made twanreendations and two suggestions.

As a result of the Follow-up visit one recommenalathas made satisfactory progress to date
and the second recommendation together with twgesimpns have got the status of issues
resolved.

The INPP has performed a considerable set of ectelated to the problem of rigging items.
The INPP contractors have also been involved ihtodhange process. The procedure that
states the order of rigging items handling wassediand nowadays prescribes the obligatory
actions to assure the use of only suitable riggieghs when doing lifting operations.
Rigorous controls are also implemented at INPPRimdrea.
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The INPP has revised the procedure on Foreign MatExclusion (FME) and introduced
enhanced methods and corresponding practices waiferming maintenance activities on
the open equipment and pipes. However, during taet pour to the Spent Fuel Pool Hall
(SFPH) the team observed examples of using traespatastic and several unacceptable
examples of loosing parts. Globally, the INPP FMeacgice in the SFPH needs more
attention.

Using transparent plastic in the SFPH for protectinel assemblies can be considered as
acceptable upon rigorous controls provided by therating personnel. Necessary changes
that reflect this exception must be incorporated the instructions.

A great deal of work has been done by maintenaexeace during previous outage to correct
identified deficiencies related to the maintenamaeks that are not always performed in
accordance to the plant procedures and designremgents. The activities in this area are
under control by maintenance service managements.

The INPP has developed and implemented organizdtaord technical measures focused on
improvements in the area of spare parts/equipmerdge. These measures ensure that spare
parts and equipment are stored under appropriaiditamns and effectively managed.
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DETAILED MAINTENANCE FINDINGS

4.2.  MAINTENANCE FACILITIES AND EQUIPMENT

4.2(1) IssueRigging equipment control and testing are not atiaylemented in manner to
ensure absence of degradation and to protect weoagainst injuries.

The team found several facts on rigging equipmesaige at the plant which are
lower than international good practice:

* plant do not use protocols or column/table in lapks where the visual
number of damaged wires is fixed;

« the numerous results criteria’s of rigging equipmesual tests are absent;

e« There is no consistency in data collection formrigging equipment log-
books stored in different departments;

e there is no possibility or procedure to know ifgigg equipment condition
has changed during its operation and storage;

* loops of rigging equipment performed by manual soobuld lead to weak
quality and potential hazard;

e places for rigging storage are not properly marked,;

» at this moment there is no qualified specialisthat plant to perform strength
tests after rigging equipment manufacturing;

* no strong segregation between usable and damaggihgi equipment.

Without adequate rigging equipment control andibgsat the plant, degradation
could not be noticed and corrected and this coeétlIto decrease the industrial
safety for personal.

Suggestion: Consideration should be given to improve in riggiaquipment
control and testing programme to eliminate potdndagradation of their
condition and to ensure industrial safety duringgesand storage.

IAEA basis: NS-G-2.6:

5.9 The content and format of a typical procedimeukd be in accordance with the
provisions established for quality assurance. Ttwetent should therefore typically
include the following:

g) Special tools and equipment: a listing of akapl tools, rigging and equipment
necessary to carry out the work’.

NS-G-2.6: 8.7 and (¢)
Each of the workshops should be equipped withahewing:

(c) Secure storage facilities for special tools dedting equipment needed for
maintenance’

NS-G-2.6: 8.19

Plant management should provide suitable mobiledjfand transport facilities, with
clear indications of their lifting capacity. In tlselection and use of these facilities,
due account should be taken of the possible ragimdb consequences of their failure.
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Examples of precautions taken include regular ematiin and maintenance of lifting
equipment, periodic testing, special inspection®ree major operations involving

lifting and rigging, and cautionary notices limgimovements of loads over specified
areas. All operations involving lifting and riggirghould be performed by trained
personnel.’

Plant response/action:

The governing body of the plant took decisive measuo reveal and eliminate
remarks in the maintenance area. A special worteagh was established; its activity
is still on going at present. The following has medone to improve rigging
arrangement control and testing programme to eéteipotential degradation of their
condition and to ensure industrial safety duringgesand storage:

1. Rigging arrangement including contractors owm@rsvas examined. Rejected
slings were inspected. The plant maintenance peedoand the contractors
personnel were acquainted with the results ofriepection.

2. Slings with detected discrepancies were withdriiam operation.

3. Procedures on maintenance of rigging arrangemerd revised and “Check Lists
on Slings Rejection” and “Rates on Slings Rejectioith sketches of discrepancy
examples (the presence of which assumes withdraviiog operation and
utilization of slings) were added. Requirementstite following problems were
specified:

« Keeping log-books on survey and repair of rigginguagements;
* Accounting rigging arrangements including slings;

*  Marking rigging arrangement;

* Training the personnel to maintain rigging arrangem

e Survey slings, traverses, claws and hoisting coatai to determine their
service acceptability;

* Drawing up appropriate records on results of riggirrangement survey;,
* Rejection metal and textile slings with their witadal and utilization;

e Indication with caution signs the areas with opatatsystems important to
safety in order to restrict materials handlingha pointed areas.

4. New versions of the following documents were aleped: Guide on rigging
arrangement maintenance, programmes of industmaining for foremen
supervising and operating the climbing cranes, rognes of industrial training
for foremen supervising hoisting units not registerin the state register of
potentially dangerous equipment.

5. Teaching workshop crews with heads of subdinsi®enior foremen and foremen
of the plant divisions, which use rigging arrangaim@ore than 120 persons) were
held.

6. Independent inspections of the plant divisiosiagi rigging arrangement were held.
Inspection results were considered by the depuadief shops on maintenance
and contractors leaders. Detected defects werenalied.
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IAEA Comments:

The Plant has performed considerable sets of actiglated to the problem of rigging
items that are used while operating lifting equipin@he Plant contractors are also
involved into the change process. The procedurestiades the order of rigging items
handling was revised and nowadays prescribes thgatdry actions to assure the use
of only suitable rigging items when doing liftingerations.

The OSART FU team had an opportunity to observethe field that Plant
organizational and technical arrangements in ttes are effective and ensure proper
handling of rigging equipment.

Conclusion: Issue resolved
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4.2(a) Good practice:The plant implemented a policy and wide programmeupport
usage of new equipment facilities/tools/stands am@ining mock-ups for
mechanical maintenance. The main objectives ar@greg and performing
maintenance activities and implementing ALARA pragyrme and practices.

There is a plant policy to enhance facilities/magks for all mechanical
maintenance workshops:

a) new equipment facilities/tools/stands:

 machine-tools in most workshops;

* hydraulic/pneumatic facilities;

* welding automats;

* new plasma-cutting facilities;

» full scope-test stand of Main Circulation Pump;
b) training mock-ups:

* mock-up for main circuits 300 mm tubes welding;

* removable insulation mock-up;

» cutting/welding/reinstallation full scope mock-up fmel reactor
tube-channels.

Size and arrangement of these maintenance facldre appropriate for safe
and efficient completion of work. Most of these m@nance facilities/mock-
ups are used for maintenance training as well as rfmintenance and
maintenance tests to allow the improvement in thaliy of works, industrial
safety, skills, ALARA programmequalification of personnel and interaction
between managers and workers within maintenandé sta

In connection with the forthcoming plant decomnuoséng, the team evaluates this
improvement as a good decision to enhance mechamckshops and guaranty high-
level safety requirements after Unit 2 shut down.
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4.5. CONDUCT OF MAINTENANCE WORK

4.5(1) Issue:Programme and controls to exclude and eliminateigarmaterials in the plant
fuel pool storage, reactor and turbine buildingsraot fully implemented.

The team found some examples of weak foreign nasegxclusion practices:

Reactor building/Fuel pool storage:

e a piece of transparent plastic (10*20 cm) was natedhe water surface of pool
room 157;

* use of clear plastic in reactor hall and spent gl room;

» few loose parts was found close to the pool orlentop of covers of the pools
(screw driver, metal pieces, rubber parts, cuppersyetc).

» transparent plastic is used to protect a tool, deec and protected electrical
cabinets and to protect pipes for gas and water;

Turbine building:

e several opened pipes in the turbine floor (neaersmtls of safety valves of the
main steam valves of LP turbine);

« opened equipment such as servomotor for electtroaén valves (2RL02S47);

e open extremity of measurement equipment (level oreasent of generator stator
circuit tank #4);

« a lot of examples of caps missing on drainages easuring line-tubes after root
valves (the ends of these tubes are turned up rpidg).

Without a good control of foreign materials exctusiprogramme in the fuel pool
rooms and in the reactor/turbine building potenist exists to damage reactor fuel or
safety related equipment.

Recommendation: The plant should strengthen its existing programmneforeign
material exclusion to control and eliminate forergaterials in the fuel pool storage and
reactor/turbine building.

AIEA Basis NS-G-2.5:

6.8: ‘A policy for the exclusion of foreign matelsashould be adopted for all storage of
irradiated fuel. Procedures should be in placeotdrol the use of certain materials such
as transparent sheets, which cannot be seen i, veaté loose parts. Maintenance
programmes should include procedures to prevenintheduction of foreign materials
into the reactor’.

Note: The team agrees on the fact that clear plaséd ts wrap the fresh fuel elements
and keep it dry is close to design problem anddta acceptable if it is fully under
control by plant staff.

Plant response/action:

The governing body of the plant considered detecéedarks and took a number of
measures to exclude foreign materials ingressaqtopment and pipelines internals in
all divisions of the plant. The measures are devid:
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1.

Analysis was made and a special “InstructiorEanlusion of Foreign Materials
ingress into Equipment Internals” was revised tecH#y requirements to the
following questions:

* Order of work performance near opened tanks antsfdevelopment of plans
on rigging and materials placing, protection of rge turbine cylinders and
spent fuel pools and canyons with remedial capshiryg, plates and
coverings);

» Usage of color or non-transparent plastic in theagarof opened tanks, fuel
assembly storage ponds, etc.;

* Order and interval of equipment walk rounds by afiens staff to reveal
possible places of foreign material ingress intaliggent and pipelines
internals;

» Maintenance of equipment and pipeline structuresptotect equipment
connections and nozzles, proper state of manhotegrs and doors of in-
service or stand-by equipment.

List of places with possible foreign materiari@ess into equipment and pipelines
internals was compiled; a number of walk rounds iasgection was performed.
Remarks detected in the result of walk rounds eéneinated.

Requirements for equipment walk rounds by opmratpersonnel were strengthen
in order to reveal foreign material ingress intaipgent and pipelines internals
both in the period of power operation and duringntegance works.

Instructions on equipment and premises walk deurand surveys were
additionally revised and amendments were made.

Special attention is given to requirement ofle@sion of foreign materials ingress
into equipment internals during regular controtehedial maintenance system of
plant equipment and structures.

IAEA comments:

The Plant has revised the Procedure on Foreign rMat&xclusion (FME) and
introduced enhanced methods and corresponding igeactwhile performing
maintenance activities on the open equipment amespi However the procedure
statement on use of color or non-transparent plasis not been fully implemented yet.

The nuclear fuel is packed up with transparenttiglasd located nearby the spent fuel

pool.

The fact of using the transparent plastic in th&I3Fan be considered as acceptable
upon rigorous controls provided by the operatinggpenel. The necessary changes that
reflect this exception must be incorporated in®itistructions. The INPP FME practice
in the SFPH must also be improved.

During the plant tour to the Spent Fuel Pool H&8FPH) the team observed other
examples of using the transparent plastic and abwemacceptable examples of
unattended parts (the fuel channel plug, the woadese of lead- pellet for radioactive
shielding).

Conclusion:  Satisfactory progress to date
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4.6. MATERIAL CONDITION

4.6(1) Issue:The maintenance works are not always performedcoordance to the plant
procedures and design requirements.

The team found several examples of inappropriatenal condition:

Reactor building, (all level) and ALC tower:

the covers on most electrical drives of valves VBB$02, VF62S03,
TN32S02, TN34S02, VF62S02, VF61S04 are fixed bly dnor 2 screws
(there are 4 places to screw the covers) in then0o4,

a valve VF61S81 have a broken wheel;

oil level measurement do not have a marked sigositatbormal oil level in
bearings of a core cooling pumps TH61DO01 in ther®y4;

on a flange of safety valve (TH81S05) in the roah@/2 unit 2 some nuts and
heads of screw-bolts are at different oppositessalkers are at the same side;

corrosion at many places on valves, pump vessabposts, bolts and nuts in
the room 074;

Marks of former water leaks are present on a watld ceiling in several
rooms near RCCS pumps;

The protection of top of electrical cabinets (behMiCR) against water leak in
not made very professionally (near the main comtvom)

I&C sensors transmitters are not fixed to the supplate by bolts. They are
just pressed against the support plate (room 075/1)

on a valve UK21S05 of fire water protection systaany bolts on the flanges
are missed, most of them are corroded,;

D2 building:

Marks of former water leak are visible on the cgjlat Control Devices Room
behind MCR (320/D2); and protection of electricalbimet against water
projection is not done in a professional manner

Turbine building:

pressure transmitters on main and auxiliary feedewpumps 2RL02PO01,
P02,P04,P05; 2RL02P13,14,24,25,34,33,34; 2RL02RJA1122,21,31,32;
2RLO2F41, 43, 44, 51, 61, 63, 64, 65, 71, 2SUO1R2F5U01P22B1 and
2SUO01P23B1 are not mounted to support plate byspalthough there are 4
holes on the support plate and 4 correspondingstarighe transmitter. It was
explained that the expectation is that the tranemi$ secured by pressing the
support plate by the shrouded spindle againstrdresmitter. In this case the
force is transferred to the impulse line. In cabRV21S03 there is even no
contact between the transmitter and the suppa;pla

signs of ‘unfinished’ maintenance work: missing teodnd nuts, nuts not
tightened on covers of position indicator boxespepiflanges, idem for
2RA16S02;
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* cover of the tankkTB11BO02 is tightened by only 2 bolts;

e« 2SF01S01 also fixed with 2 bolts and nuts, the rothewuts and bolts are
missing. One bolt of 8 was not tightened on flanfenlet pipe to oil filter
2SF20NO03;

Diesel generators:
« |ots of oil drops on pipes in diesel #7 of unit 2;
Plant air compressor building:

e 1&C sensors transmitters OUS41P25, OUS73F21 aréxemt to support plate
by bolts and nuts (137/125); and no document sacteahnical solution’ was
presented to the team to approve the current peacti

Without good quality of maintenance work and goodtool the reliability of safety
related equipment could be decreased.

Recommendation: The plant should ensure that maintenance worksahvays
performed in good quality in accordance plant pdoces and design requirements.

IAEA Basis: NS-R-2: 5.17: ‘Responsibilities and lines of comncation shall
clearly be set out in writing for situations in whiconditions of plant systems or
equipment are not in accordance with operatingquorces’.

INSAG-12; 3.3.9:116: ‘Operating excellence: prideip- maintaining excellent
material condition and equipment performance.’

SS-50-C-SG-Q13; 359: ‘Pertinent information fromsideers, manufactures and
other operating organization should be used'.

Plant response/action:

The plant governing body searched all revealed mresrend took decisive measures to
increase the quality of the maintenance activitigsecial working team focused its
attention mainly on improvement of maintenance fizas in the following areas in
order to:

» Specify conditions on usage of short-cut bolts ging in the threaded joints;
* Restore threaded fastenings in accordance witbebmgn;

* Restore bolt uni-directionality in the threadednjei and specify conditions on
usage of differently directed bolts;

» Specify conditions of non-design parts usage irfldrege joints;
* Provide valves with hand wheels;
* Restore OPENED-CLOSED marking on valve hand wheels;
* Remove corrosion on equipment;

 Eliminate contamination of outer surfaces of equepm and construction
structures;

* Change routing of air tap pipelines from pneumatitors of oil pumps on all
diesel generator (to avoid oil drops on equipment);
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* Restore damaged protection covering of equipmeshtanstruction structures;
* Restore deteriorated refurbishment of constructtomctures (floors, walls);
* Repair plastic covering of floors.

The working team is conducting its activity at pness in order to strengthen
maintenance programme. A number of technical datssio ensure the higher quality
of maintenance have been developed in the follownegs:

* Sensors mounting on instrumentation columns;
* Order and conditions of usage of flange joints wliiferent types of flanges;

» Conditions of usage of short-cut and differentlyedied bolts in the threaded
joints;

The following procedures have been changed oredvis

» Performance of works on threaded joints;

* Control of remedial maintenance system (commisgiatk round, assessment of
remedial maintenance system’s state);

» Performance of walk rounds and surveys of plantpegent and premises.

While performing equipment walk rounds and surveygerations personnel
concentrates their attention at: absence of fasteddferently directed bolts, usage of
short-cut bolts, degradation of material state gfigment (metal corrosion, non-
painted sections, etc.).

IAEA comments:

The plant has initiated a set of arrangements &t enhancements of quality of
maintenance activities. Several procedures wensgévand a number of “Technical

decisions” were developed at the Plant with paldicattention to the improvements

related to compliance of maintenance practice wékign requirements. Deficiencies

such as absence of fasteners, differently diresteglw-bolts, use of short-cut bolts are
being identified during operating personnel equipmsalk rounds and reported. A

great work has been done by maintenance servigagdprevious outage to correct

identified deficiencies. The activities in this arare in progress and under control by
maintenance service managements. Efforts will stagued during next cycles and

outages.

Conclusion: Issue resolved.
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4.7. WORK CONTROL

4.7(a) Good practice The plant has implemented an on-line monitoripgligation for the
management and work control of maintenance taskallirareas (mechanic, I&C,
electrical, welding, etc).

A deep detailed programme of continuous managenaeat work control was

developed at the plant. Within the frame of thisggamme an intranet computer
system was developed. The on-line system trackda@ly and weekly activities and
monitors them in the aspect of maintenance managemplanning and control.

Such system allows management staff to performffactere and efficient control of
activities in the following maintenance directions:

» weekly and daily tasks;
» weekly reports on the results and performance atdrs of the work fulfillment;

* minutes and protocols of all meetings, plans artedales of maintenance and
repair works;

* on-line monitoring of contractors’ work arrangement

* on-line monitoring of quality evaluation of acti@s of all maintenance
departments including contractors;

» authorized access and review of plans and schedfilesaintenance and repair
works by means of ‘PRIMAVERA 5.0’ Programme.

* informing and announcements for the maintenancsopeel;

* on-line control of works fulfillment stages by meamf intranet computer
programme ‘FOBOS’.

The results of on-line monitoring are applied effedy for implementation of
corrective actions. The maintenance personnel arell vwinformed. The
implementation of on-line monitoring programme @il to reducing the number of
log-books and other records, filled manually. Thenitoring history is used in
annual reports, what helps to improve feed-baclk. ditnline monitoring programme
Is actively applied in improvement of targets anerfprmance indicators. The
monitoring programme is reviewed periodically. Thestence of comprehensive on-
line monitoring system allows effectively managed atontrol the maintenance
activities of all the plant departments and magdmsidered as good practice.
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4.8. SPARE PARTS AND MATERIALS

4.8(1) Issue: Spare parts storage and warehouses condition®tecp equipment are not
always implemented in manner to ensure perfecteprason of all safety and non
safety spare parts/equipments stored at the plant.

The team found several examples of inadequate gmate storage and warehouse
condition at plant equipment depot:

Not adequate space is available in suitable enwissrtal conditions for all spare
parts, which are stored in storage facilities. €hare many examples where spare
parts are stored out of warehouse under open sky.

There is no segregation of safety and non-saféfyec spare parts. All types of
spare parts are stored in one warehouse withoait séparation.

There is no formal physical barrier between recgptirea, storage area and area
where spare parts are distributed for further pdativities.

Many examples of water leaks on the floor or traokekaks through the roof in
several warehouses, where electrical spare pargsj@apment are stored (495/3,
495/4, 568/1).

In some areas, stainless steel tubes often aredstordirect contact with carbon
steel on the same shelve (567/1).

Electrical equipment/components surfaces are notepted from the ingress of
foreign materials (dust, sheets of papers, emptybcard boxes, former packing
materials most of which are flammable) (495/3, 49568/1).

Several examples of spare parts boxes are storeshetallic constructions of
warehouse which are not designed for that purpt8e/g).

There are several examples of non-protected opds @mpipes and tubes (567/1).

Inadequate storage of spare parts and equipmenglirmaintained warehouses of
plant equipment depot could lead to degradatioegoipment and/or the quality of
safety and non safety spare parts/equipments.

Suggestion: Consideration should be given to improve sparespstdrage and

warehouses conditions to eliminate potential maltesiegradation and guaranty
high quality for safety and non safety spare pagisjppments stored at the plant
equipment depot.

IAEA Basis: SS-50-C-SG-Q13; 41%torage practices should ensure that: stainless
steel components are protected from direct conattt other metals particularly
carbon steel; machine surfaces are protected; @guip internals are protected
form ingress of foreign materials; there is sugaggregation of safety related and
non safety related components; parts/material/@qgiy protective caps reinstalled
to seal items on which previous packaging or ptoteacaps have deteriorated or
been damaged or lost while in storage].
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Plant response/action:

The following measures have been taken to impr@agesparts/equipment storage
conditions:

Unauthorized persons not admitted to the placesnaterial and equipment
storage by the restrictive lines marked at the stoor

Electrical equipment surfaces were protected wiglste from ingress of foreign
materials including dust;

Pipeline metal-roll was protected from ingress offefgn materials including
dust;

Non-metal layers were installed to avoid contactnadterials and equipment
made of austenite-type steel with those made dfiipeateel (shelves, bottom
plates, etc.);

Metal structures of warehouses were emptied froenfoheign items not meant
to be stored,

Equipment and materials intended for safety impartystems were marked at
labels.

IAEA Comments:

The Plant has developed and implemented organmedtiand technical measures
focused on improvements in the area of spare pgrigiment storage. These measures
assure that spare parts and equipment are storesppropriate conditions and
effectively managed. During the tours to the INPénhtralized warehouse and
temporary material storage of the maintenance serthe OSART FU team gained
necessary evidence of the above mentioned.

Conclusion: Issue resolved
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5. TECHNICAL SUPPORT

5.1 ORGANIZATION AND FUNCTIONS

The technical support function is assigned to sgwdpartments which report to the technical
director. Routine function of technical supportassigned to each organization and each
department and shop has engineer(s) in their azgaon, for example Electrical Department
(ED). Other function is assigned to mainly EngimegrSupport Department (ESD) and
Nuclear Safety Department (NSD). When problem, Wwhieeds technical support, arises,
ESD or NSD is requested to solve it according &sibject.

Goals and tasks are established monthly and ybgrthe department, for each group in the
department. Its progress has to be reported aneWwes in the same manner by the Technical
Director.

NSD discuss about Safety culture almost every dayldily meeting. Head of ESD had
cascaded his commitment to safety to his staffs&€hmanagements understand the importance
of the safety culture well.

Although the plant was designed and manufacturetbimer Soviet Union, interface with
original design entities and research institutegtinoes based on contracts. Some engineers
from these entities are working in the plant basedhese contracts.

Overtime work is strictly controlled and rare. Gosdrking conditions exist in this respect.

Plant specific Probabilistic Safety Analysis (PS#pdel was developed and it is used
sometimes to suppottie modification process. There are dedicated aoavledgeable PSA
experts in the plant. PSA calculation activity egulated by guideline with was approved by
regulatory body. Results are reviewed by regulatbody and cross-checking is also
conducted by the PSA calculation of Lithuanian Bgelnstitute. The plant also invited
International Peer Review Service for Probabili§afety Assessment (IPERS) mission. The
plant has adequate resources and active actiaibiesnly internally but also externally.

Job description is documented for each positioralication requirement is well determined

for each position’s job description. Training plendeveloped concerning each individual
background. Every three years each person’s comgets reviewed. Final qualification is

evaluated and delivered by a committee. There lareetlevels of committee to check
competence according to the job. In some casesasiclre calculation engineer, certificate
from Russian Institute is required and it is unfdéircontrol of the manager.

5.2 SURVEILLANCE PROGRAMME

Surveillance item, frequency and responsibility doeumented in “Technical specifications
on inspections and testing during operation”, ahe detail surveillance activity is
documented in each equipment’s ‘instruction documand referenced to the ‘Technical
specifications for operation’. Acceptance critegiad ‘action to be taken when acceptance
criteria cannot be met’ are written in ‘Technicaksifications for operation’, ‘procedure to
monitor parameters of passport’ or each equipmeimissruction’ according to designer’s or
manufacture’s requirement. Thus, surveillance @ogne is rather fragmented and not
systematically determined and documented. Trendysisaof surveillance results is not
required by the plant regulation and not conductedtept for vibration monitoring.
Procedures are prepared based on “manual on ptiepaa working procedures”. This
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manual is not for the surveillance activity spexfly but for the general work. All procedures
are reviewed at least once per three years. Afitedl departments have to approve the
revisions. Responsibility for implementation an@ck was described in each step. However,
the team found some weaknesses in this area anel an@tommendation.

Quialification of personnel is conducted by eachtmrsnot by each function. Theoretical and
practical training are given depend on individuathkground. Before conducting surveillance
testing the employee is required to have an oneheraining for each surveillance testing.
However, there is too little evidence of this oe-jbb training. The team encouraged the plant
to reconsider the necessary training document efieqob training on control of record.

Yearly schedule of surveillance test is developédha beginning of the year by each
department. During the review and approval procesiser departments check to avoid
conflicts, and just before testing, shift superviso responsible for avoiding the conflict.
Yearly schedule is also submitted to VATESI. Safetyd Quality Assurance Service
department (SSQA) checks the previous day’'s suaneg results and reports it and coming
schedule to VATESI daily. If the surveillance tessults are not successful, SSQA has to
analyse it. SSQA also conducts independent reviewselected safety related activities and
attend prescribed technical test, although thegews are not comprehensive and systematic
in respect of surveillance test. Resident inspscatso attend some surveillance testing. The
scheduled surveillance testing is well controlleginally and externally.

The team observed some surveillance testing andelsewed some surveillance test results.
The team found some weaknesisethis areaand made a suggestion.

Procedure is prepared for the special test, whashnot been conducted before that time.

In addition to the normal surveillance activitipsytable equipment designed to detect defects
and failures on underground pipelines and in hardeach areas is widely used. Such
equipment includes but is not limited to: thermoreaas, correctors, acoustic leak detectors,
microphones, ultrasonic flow meters, and vibraticagnostics equipment. Application of this
equipment enhances the quality of detection armivallidentification of causes as well as
conduct of the analyses required. The team coresidéis as a good performance.

The plant also introduced the ‘leak detection systéhe team considered this as a good
practice.

5.3 PLANT MODIFICATION SYSTEM

General modification implementation steps suchedsidion, objective, scope responsibility,
process and records are well described in ‘Plartifncation management procedure’.
Modification categories are defined as same adysafass for safety equipment and system,
and comprise of 4 categories.

Detailed activities are described in some of ‘instions’. Every staff can propose

modification request using stipulated ‘proposalnforProposal is initially reviewed in the

requesting department and the responsible departiéren they both agree on this proposal,
the Technical Director reviews it. Even if it istnagreed this form is registered in plant
document system. If the Technical Director agragschnical meeting on modification is held
and the responsible department and relevant redepartment is assigned to prepare
modification proposal or technical decision.
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In INPP two types of modifications are developeernpanent and temporary modifications.

The permanent modifications (5-10/year) are wetippred. They are initiated from different

departments and then discussed at the Technicalnfitea (TC). If the TC agrees, the

suggested permanent modification implementatiocgs® is started. This process involves all
the relevant departments. For safety related ecqmpmmodifications are analysed and
evaluated by a Safety and QA panel. Final verificaton safety related equipment is

authorized by VATESI (Licensing regulator).

The implementation of permanent modification (PBusually well documented in the form
of technical orders. The content of technical asdeill be finally described into the normal
instruction within a approved time frame.

Modification proposal has to contain different i®nsuch as: objectives; references;

modification way (more than 2 ways have to be psepl; technical requirements; functional

requirements; category; influence on environmesdjation safety; impact on other systems;
fire safety; impact on operations and maintenari@ning resources; documentation; and

schedule. For further details, a checklist is usedover necessary items to be considered.
Then, proposal is reviewed by relevant departmBatsponsibility of each department is

clearly defined in the above-mentioned checklist.

Depending on the category of certain modificatihs2 or 3), ESS and NSD have to review
it. After these reviews, each department’'s commaeamés discussed and final modification
category and decision is made in the technical imgelf category of the modification is 1, 2

or 3, this technical decision was further revievadSSQA, Safety Committee and VATESI.

After these reviews, technical decision (technieglbrt) is made.

In this plant modification programme, consideratairsurveillance activities is not described
but it is written in the document ‘Instruction agchnical task development’. All this process
is controlled by one simple and clear form of ‘Teidlal issue form’. Responsible department
for modification and review were clearly definedtie ‘technical issue’. Using this form it is

easy to track and check the status of modificatibne team identified this as a good
performance.

The team reviewed procurement and modification restilts for diverse shut down system,
and some documents on computer application. Tha feand some weaknesses and made
suggestion in this area.

Temporary modification process is also developdte mecessity of temporary modification

has to be considered and if it is safety relatestesy component. SSQA has to review
independently. If necessary, the plant asks VATIBS&uthorization. Period of termination is

determined not later than next outage and tag odflification indicates it. Process is

controlled by simple sheet and all temporary madtions are listed and placed in the main
control room.

Training requirement was included in the technidatision. Responsible department for
modification is responsible for preparing the tnaghmaterials. Influence to the simulator was
also required to be evaluated if any change is gsarg or not, according to modification
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procedure. Influence on the plant documents is elsarly required to be reviewed in the
modification procedure. Configuration managememteti considered.

5.4 REACTOR CORE MANAGEMENT (REACTOR ENGINEERING)

Nuclear physics laboratory (NPL) in nuclear safg#ypartment (NSD) is responsible for core
management. The fuel laboratory is responsibléulrintegrity monitoring.

In the NPL, three groups are responsible for cooaitaring, core parameter calculation and
in-core/ex-core detector calibration respectivdly.is clearly defined in the procedure
‘description of the work in NSD’.

The core management programme is well establishetl iacludes core performance
monitoring, fuel depletion calculations, reactivitalculations, neutronic calculations to
ensure that core operation is within the operatitmets.

Responsibilities of each personnel for differentecomanagement tasks are clearly defined in
each job description. Training programme for eagts@nnel is clearly identified and include
on the job training. Qualification requirements flifferent core management tasks are clearly
identified. Especially those who use the core datmn code has to obtain the certificate
from Russian institute.

Operational limits for core parameters are cleatgtermined in ‘passport’. Passport is
developed based on ‘technical conditions for thel’ fareated by designer. Passport is also
approved by VATESI.

Core monitoring is conducted based on ‘procedurantmitor passport parameters’ and
‘procedure on control of operational limits andesgflimits’. Current core condition such as
burn-up of the fuel in the core is automaticallyicodated on-line system ‘TITAN' and
monitored by reactor operator. Although the burnefipgach fuel assembly is automatically
monitored by TITAN system and STEPAN code, the pdace for burn-up check was not
fully clear.

Refueling planning calculation is conducted twaloee times per week, using 3D diffusion
neutronic calculation code “STEPAN”. Burn-up isrnséerred from the TITAN to STEPAN.
According to this calculation, discharged fuel doad fresh fuel is identified. Important core
parameter is calculated and checked by indepemptenp at the time of each calculation and
monthly. Core parameter check is conducted well.

In the ‘procedure for reactor operation’, the reamended power of channel for refueling is
developed by NSD to comply with operational limikscording to this table reactor operator
operates the reactor for refueling, if necessary.

After refueling, NSD checks correction factor of TAN database, reactor parameter,
discharged fuel in the spent fuel and N-16 in #feeled channel to assure that refueling had
been conducted as planned. Core parameter and TpB&dimeter are well monitored.

Before the outage, worth of fast acting controlsrasl measured and after shutdown sub-
criticality is measured to confirm the core hasessary shut down margin in the cold state.
During the shutdown state, neutron flux count ratehecked by reactor operators everyday
and before performing safety related works. In cabduel exchange in the core, sub-

criticality is calculated and checked beforehand.
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Before the restart, sub-criticality is also meadure

During the critical approach work, Deputy technidaector or head of NSD manage the
operation with the attendance of VATESI. Subcrlitgais well monitored and measured
during outage and before restart.

STEPAN code was maintained by the developer (Kuoshénstitute) based on contract.
TITAN system is maintained by I&C department (IC®ut NSD takes the responsibility for
the core calculation part. Maintenance of theséstisovell organized.

The plant has mainly two types of fuel integrity mtoring system and the fuel integrity is

monitored continuously. Operation department ipaoasible for controlling this system and

NSD carries out trend analysis to detect leak fkalthermore, discharged fuel is checked
during and after refueling. Also after shutdowrelfuntegrity check is conducted.

Since 2003, fuel leak has increased. According l&mt[s investigation, reason is almost
identified and the plant is trying to solve thioolplem. The team encourages the plant to
continue this investigation and resolve it as sa®possible.

5.5 HANDLING OF FUEL AND CORE COMPONENTS

Fresh fuels are transported from manufacturer éoptant by train using dedicated container.
At first, container is stored in the fresh fuelrsige without opening the container.

In this storage, any combustible material was @lated and fire extinguishers were prepared
well. To detect flooding, water level sensors astalled and personal access is limited.

According to the schedule developed by NSD, fresh ¢ontainer is transported to the reactor
building. Container is opened and fuel is extradteth the container. At the same time, NSD
and Reactor Department (RD) conduct visual inspactin order to help to judge the surface
scratch, reference acceptable scratch sample wepaned. After inspection, fresh fuel is
hanged in the central hall until it is loaded irthe refueling machine. All movements are
planned and recorded by NSD and conducted by RBpdtesibility is well defined. However,
the team found some weaknesses in this area anel amsuhgestion.

Refueling plan is prepared by NDS and approved éghfical Director. Clear line of order
exists. RD conducts all transport operations adogrtb specified procedures. During the on-
power refueling, refueling operator has to confimthe unit shift supervisor before spent fuel
discharge and fresh fuel loading. During refuelangivity, data such as opening load of seal
were properly recorded. Clear communication existgaecially during fuel movement in the
core. (Every 1m movement) After refueling, unitfsBupervisor comes to check the status of
the central hall. Movement of fuel assembly is pkshand recorded by NSD.

After leak fuel is identified, discharge of leakifigel is determined according to 1-131 level.
And discharge of leak fuel is conducted on refuglprocess. Leak fuel is stored in the
container with red rid in order to identify it. Lefuel container was well identified.

Irradiated fuel is only stored in the designedagerplaces. Leak fuel is temporary stored near
the core. It is also defined as storage area aeldrécord of this storage is registered. The
records of irradiated fuel are well maintained.

The plant has a foreign material exclusion progra{fME). However, there were several
findings in the fuel handling area. (See the maiatee section in this report.)
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5.6 COMPUTER BASED SYSTEMS IMPORTANT TO SAFETY

The 1&C department (ICS) is responsible for estblig and maintaining whole computer
application. Each department uses the computegrsyas common tool.

Computer based systems are classified using safimgtida of plant component defined by
VATESI. The control of computer applications wasndocted based on plant Quality
Assurance procedure. Each department can requedifymg and installing to the ICS
according to procedure. ICS created a list of casmpsystem components of safety relevant
system and each component is clearly classified.

ICS staff is periodically trained. When computestsyn is modified, training for the user is
provided by the coordination of training centeeaternal contractor.

“Quality assurance programme, software managenmrenegure” is established to manage the
activity of the software. This document is appli@dall departments as the management
procedure of the software.

Documentation requirements are well establishedrdaty to QA procedure.

Computer equipment maintenance is performed aguidi the ‘regulation on the equipment
and installations maintenance’. Procedure for reppwn case of failure or inoperability is
established. Back up of the data are regularlytedeand safely kept. Spare parts are prepared
and listed. According to the stock status, plastaeks the spare parts.

Only authorized person can access the systemalthgeved by physical separation, firewall
and password access. Log of access to systennislest

Plant modification process about software/hardwar@efined in the ‘plant modification

management procedure’. As it is described in demib.3, modification process is well

established. However, the team found a computelicapipn, which was installed without

following the plant modification process. The teamde a suggestion in plant modification
area.

IGNALINA NPP FOLLOW -UP SELF-ASSESSMENT

The plant governing body duly examined remarks andgestions of OSART Mission
experts. Measures have been developed and adietidurther improvement of procedures
and practical activity on technical support, chepkand test of equipment and systems,
permanent and temporary modifications as well adean fuel handling has been performed
on results of analysis.

At present INPP continues improving proceduresamliance with practical activity in the
area of check-up and test, permanent and temporagyfication implementation and nuclear
fuel handling.

INPP assessed the OSART team recommendations ages$ions in the TS area as
practically fulfilled and keep on working to achétheir thorough implementation.

The work performed showed that the experts of thermational agencies with their
experience and assistance helped us to resolvaasikw, which we have not seen distinctly
before OSART expert mission.
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STATUS AT OSART FOLLOW -UP VISIT

In the area of Technical Support the team reviefwad issues one recommendation and three
suggestions. The team concluded the recommendati@h one suggestion have made
satisfactory progress to date and the other twgesimns are resolved.

The INPP has put in force arrangements to elimidafeiencies identified by OSART team in
the area of surveillance programme. This resutieal number of changes made by engineering
support group in the administrative documents. $ueveillance practice is being gradually
changed in accordance with new approaches anddapendent review and control conducted
by safety and quality service personnel is apptiedng surveillance activities. The team
recognized that full resolution of the problem rieggiadditional efforts, resources and time.

The INPP has developed and implemented sets ofnégtnaitive and supportive procedures
related to permanent and temporary modificationgining courses on modifications

management were conducted for the key personnelvied into the relevant activities.

During the review the Follow Up team had an opputjuto get comprehensive data that
prove the effectiveness of the current Plant mediifon management system.

The INPP has put a lot of efforts since the time®&ART Mission to enhance the fresh fuel
storage conditions and handling practice. All tieéiaiencies identified by OSART team have
been eliminated and nowadays the plant maintainsék@eping and material conditions of the
facility in a proper status.
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DETAILED TECHNICAL SUPPORT FINDINGS

5.2.  SURVEILLANCE PROGRAMME

5.2(1) Issue:Surveillance programme is not always developedcamdrolled in a systematic

way.

Surveillance programme is fragmented into many dwmnits. Further, the team found
the following:

Definition of frequency did not clearly determingetinterval between two tests.
Mentioning in such a way like ‘once per month’, tikerval between two tests
was scheduled more than one month.

‘Action to be taken if surveillance frequency ist ialfilled’ was not described in
the ‘schedule of inspection and testing (I&C Deypent)’.

‘Action to be taken if surveillance frequency ist riolfilled’ was not clearly and
appropriately described in the ‘schedule of inspectand testing (Reactor
Department)’.

Trend analysis of surveillance results were notuireg and conducted except for
vibration monitoring.

Evidence of ‘on the job training’ of each relevamirveillance activities before
being qualified were not found.

Yearly surveillance schedule (1&C) has been put wdlid from 16-01-2006, but in
this document some surveillance activities are dalegel before this date.

‘Action to be taken if surveillance frequency istralfilled’” was not written in
technical specification.

The procedure for surveillance does not alwaysragbat surveillance activity is done
in a reliable way. For example:

General Statement

Work step, criteria and remarks for this work ste@ described altogether in the
same column of the test procedure.

In the test procedure, check column whether each gatisfies the acceptance
criteria was not found.

In the test procedure, place to clearly check wérdfihally surveillance results met
requirement was not found.

In the procedure, remarks column for after test masound.

Core parameter measurement (instability and vadgp coefficient)

For three tests, precondition of test were listeabather without showing which
precondition is needed for each test in N244-18-280

Format of the procedure is not consistent acrdésreint surveillance activities
although they were conducted simultaneously.
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ECCS pump function test

* Inthe procedure N170, there is no step to cheek#tidity of measurement
equipment to be used.

* The test procedure N170, MCR works and ECCS Pummm neorks altogether. It
is impossible to conduct test by only using origjpr@cedure.

* Inthe test procedure N244-18-279, acceptanceieriter surveillance result were
not described.

* Inthe test procedure N170, check column to confivenstatus, which should be
done before certain step does not exist. (Ex. @mation of valve opening from
the ECCS room to MCR)

* ‘Actions to be taken if acceptance criteria cariimet’ are specified in the
procedures but early notification to the shift sup®r is not described, although it
is described more general document in case ofrfgqhdeficiency.

Without systematic and rigorous surveillance progree and proper surveillance
testing procedures, the plant could fail to deteet unavailability of safety related
systems timely.

Recommendation: Plant should develop its surveillance programmae isystematic
way to guide organization and personnel in therenprocess and to ensure that
surveillance activity is done in a reliable way.

IAEA Basis: NS-G-2.6

5.3. Acceptance criteria and actions to be takeacdeptance criteria cannot be met
should be clearly specified in the procedures.

5.8. The information contained in the procedureuthtbe presented step by step in a
logical order. All references and interfaces withev relevant procedures should be
carefully reviewed and verified. The level of de&hould be such that the individual
carrying out the work can follow the procedure with further guidance or
supervision.

5.9. The content and format of a typical procedslreuld be in accordance with the
provisions established for quality assurance. Tiwetent should therefore typically
include the following:

(d) Prerequisites: all special conditions for tHanp or system, or the status of
equipment necessary prior to the commencement ok wavered by the procedure.
Any necessary special training or mock-up pracloeuld also be mentioned.

(c) Limiting conditions: any conditions, such asdoreduction or the operation of
standby equipment or safety systems, that restot® fcarrying out the work and
which limit the plant’s operations. For example,enha system is undergoing repair,
surveillance or testing, it should be considereavariable for safety purposes unless it
can be demonstrated to be able to perform itsysafattion to an acceptable degree.

(g) Special tools and equipment: a listing of @éaal tools, rigging and equipment
necessary to carry out the work.
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() Instruction text: a step by step listing of wkatetails which identifies any changes
in radiological or other conditions as work proges At selected steps, craft persons
may be required to sign their names or their ilsitia indicate satisfactory completion
of the preceding step or steps, either on the pigeeor on an attached checklist.

9.1. A surveillance programme should be establishethe operating organization to
verify that provisions for safe operation that wenade in the design and checked
during construction and commissioning continueffacd during the operating lifetime
of the plant and continue to supply data to be dse@ssessing the residual service
life of SSCs. At the same time, the programme sheelify that the safety margins
are adequate and provide a high tolerance for ipatexd operational occurrences,
errors and malfunctions.

Plant response/action:

INPP surveillance programme is based on provisiohsdocuments of Quality

Assurance System, the laws, norms and rules ire ford.ithuanian Republic, design
requirements and technical justifications of saf#ttyonsists of supervision, checks,
inspections and tests.

In order to assure reliable performance of suraedé activities the main documents in
this area such as a Management Procedure “Inspsdiiod Tests” and “Regulations
on Checks and Tests” have been reviewed.

The Management Procedure “Inspections and Test&rrdees requirements of
Safety Assurance System to test operation and ‘Begas on Checks and Tests”
specifies the scope of tests performed at impottasafety systems, their periodicity,
persons responsible for tests operation, and aflisrking procedures in compliance
with tests to be performed. The mentioned documieane been reviewed taking into
considerationcurrent requirements. The interval between tests determined and
unified requirements were specified in cases ofassbility to perform the tests at
given period.

By the present period working procedures (operatigmocedures, regulations, test
schedules, etc.) on check and test operation haee beviewed partially and the
revision is going on in order to bring them to aamfity with the current requirements
to complete fulfillment of this recommendation.

IAEA Comments:

The INPP has put in force arrangements, explainedktails in the upper chapter, to
eliminate deficiencies identified by OSART team the area of surveillance
programme. This resulted in a number of changesrgengineering support group
in the administrative documents related to the ellance activities. The surveillance
practice is being gradually changed in accordante mew approaches. However a lot
of working procedures used to perform surveillatests have not been revised yet that
makes impossible to complete the fulfilment of taeommendation.

Conclusion: Satisfactory progress to date
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5.2(2) IssueManagement expectations and quality of controlshatealways strict regarding
surveillance activities.

General Statement:

* Only check list was carried to the test premisist @ll parts of procedure)

« For the regular surveillance activities, pre-joiefing is not conducted to inform
about hazards before the job.

Core parameter measurement (instability and vadigp coefficient) observed by the

expert:

e During the test procedure N244-18-277, the columnpeoecondition was not
signed and checked, although test had starteddsgrea

* In the test procedure N244-18-280, four struckwas found. Only two of them
were signed and dated.

* In the test procedure N244-18-280, the pre-reqdesiaditions such as number of
unavailable pumps was changed by hand without igmatire.

« In the test procedure N244-18-279, several sigeaturere apposed in the wrong
column.

e In the test procedure N244-18-279, the note madé¢hbyoperator was written
outside of the procedure without name.

* In the test procedure N244-18-279, some columnsésoe and step2) were not
filled in.

ECCS pump function test:

e On the floor under the ECCS pump piping, oil leadnf upper cable tray were
existing. Although the operator had noticed it, npl@onducted ECCS pump
function test. Existence of the oil was not writterthe working form.

e On the floor around ECCS pump, small nut was fodrekt crews did not notice
it, until it was pointed out by team.

* The team found that ECCS pump cable’s water registtube were broken.

Without strict management expectations on the tyuafithe control and reporting of
data, the plant could fail to detect the unavadlitytof safety related systems.

Suggestion: Management should consider enhancing expectations gaality of
controls for surveillance activities so that theg enplemented in a rigorous manner.

IAEA basis: NS-G-2.6

5.2. The plant management should ensure that tleeegures are correctly
implemented and that special provisions are indudéere particular hazards are
envisaged.
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Plant response/action:

In order to increase requirements for quality aveillance activity a new “Instruction
on preparation and performance of operations padarget training” was issued.
According to this instruction the target trainintg, inform workers on particular
features while performing the forthcoming test adsting own and/or industrial
experience on this work performance, should beempinted prior to the tests that are
complicated-to-perform and/or have infrequent paiby and/or potentially impact
on reactivity. There will be a reference to thistinction in the “Instructions on
operation of safety important systems”.

A “Schedule of Systematic Surveillance on Check &est Operation” is in the course
of issue in order to increase control of survedkactivity.

Regulations on Checks and Tests specifies detalelér of execution of each
particular test for each system and determineslifision leaders responsibilities in
the area of unified requirements observance comgegurveillance tests performance.

IAEA Comments:

In order to enhance the quality and control of sillance activities the INPP has
developed and now use a procedure that set up eewirements in terms of
preparation and performing surveillance tests dmetks including personnel pre-job
brief prior to start complicated or infrequent cgtens. In addition to the above INPP
has established an independent review and cortslireeillance activities by safety
and quality service personnel. However these affamannot be considered as
completed, as a lot of working level instructiopgpgrammes and checklists have not
been revised yet in accordance with new requiresnent

Conclusion: Satisfactory progress to date
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5.2(a) Good practiceimplementation of leak detection system

A unique for the RBMK reactor concept of leak détet system (before break) is
being implemented at the plant. It allows loweritige sensitivity threshold
significantly and as a result improving detectioh cmolant leaks on pipes and
equipment located at the boundary of leak tight mamments. A system for
monitoring of the pipelines in under reactor comip@nt and sections of steam
pipelines has already been put into operation.

The test results of the installed systems confirrtteat they ensure leak detection
within one hour and inform about leak tightnesdufai at coolant pipelines and
equipment by the rate of leak 10 times less thanctiitical one. This system also
informs the location of the leak.

For the steam line leak detection, isolation hutyidontrol according to the radar
principle is applied. If there is ingress of moistuo the detector, its electrical
resistance of fiber cable changes and can detdctled identify the place. For another
places like below reactor, humidity measuring aebsol activity measuring is used.
All these data are automatically analysed and shmwthe computer screen including
main control room in a user- friendly manner.
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5.3. PLANT MODIFICATION SYSTEM
5.3(1) IssueModification activity is not always conducted imigorous manner.

The team found the following:

» Core transient calculation code -PROGNOZ- werallest without following
plant modification process, although relevant depant conducted
validation.

* In the design document TACpd-0911-71291,
o It was not clear which measured data should bededo For example,
=Measured data (1(%)) were not written from p78-81 e
=Data were not written in P161 etc.

0 Signature and its date of responsible person watrgvntten in p75, 77
etc.

0 Measured values were not written in p176.
0 Acceptance criteria were not written in P203.
* In the design document TACpd-1111-71719

o Terminal numbers were corrected by pencil withaghature in p19,
23 etc.

o Inputted value was modified by pencil without plaetrson’s signature
in p114 etc., although contractors note and sigeatas found.

* Technical Director’s final decision dates on magifion were not written in
the ‘technical issue’ of TACmod 1632-347, 1666-66666-828 and 1632-
715.

* In the plant modification process, document depantmvas defined to have a
responsibility of reviewing technical specificatiodowever it is drafted by
another (responsible) department and discussédgkimeeting.

Without strict control of modification activity, nadfication might not satisfy designed
intention.

Suggestion: Plant should consider enhancing that modificatioctiveies are
implemented in a more rigorous manner.

IAEA Basis: NS-G-2.3:

4.24. A structured change process under an eftecsiystem for configuration
management should be in place to govern both haedwad software changes,
including hardware upgrades and equivalent replaogsn prior to the implementation
of the change.

7.8. The ability to operate the modified plant Bafehould be verified through a
testing programme which includes checks, measuresmemd evaluations prior to,
during and on completion of the modification.

Plant response/action:
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The system of the plant modifications managememt®xat the plant. The plant
governing body considered the remarks revealed made decision to review

procedures on the plant modifications managemenbrioter to bring them to

conformity with the current requirements. By thegant the revision of procedures on
the plant modifications management has been coetplanid the key personnel were
trained.

IAEA Comments:

The INPP has developed and implemented sets of negtrative and supportive

procedures related to permanent and temporary roatiiins. The training courses on
modifications management were conducted for the pexgonnel involved into the

relevant activities. During the review the Follovwp ttam had an opportunity to get a
comprehensive data that prove the effectivenesBlarit modification management
system.

Conclusion: Issue resolved
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5.5. FUEL HANDLING

5.5(1) Issue:Fresh fuel storage and handling activities are alatays implemented and
controlled in a safe and rigorous manner.

Two out of eight bolts which anchor the fresh foehtainer during it was upright
state were broken and not used.

During the fresh fuel is lifting above 20m, persevese staying under it.

There was no radiation monitoring, when fresh fcehtainer was opened at the
plant,

Bridges (crane) were parked over the fuel contaimeboth fresh fuel storage area
and clean entrance area (room 174 A2).

Although container was inspected visually on itandge, inspection on the
acceleration or shock (comparing to design lindig)ng the transportation was not
required.

‘Radioactive II' and 'FISSILE’ plates were not rexweml from fresh fuel container,
although it was empty.

There were no signs of restricting water in theglentrance area (room 174 A2) .

Many (more than 20) ‘used seal’ were found underdbntainer in the fresh fuel
storage.

Some empty containers didn’t have seals.
Many water trace were found on the floor of fresél fstorage .
Small (unused) electrical box found on the corrighe fresh fuel storage.

‘Actions to be taken if fuel drop happened’ weredped in the procedures but
early notification to the shift supervisor is n@sdribed, although it is described in
more general document in case of emergency.

Without safe and rigorous implementation or contaold handling of fresh fuel,
inadvertent events or damage could appear.

Suggestion: Plant should consider enforcing that fresh fuelreggje and handling
activities are implemented and controlled in a seif@ rigorous manner.

IAEA Basis: NS-G-2.5:

3.1. The ultimate safety objectives of a fresh tuhdling programme are to prevent
inadvertent criticality and to prevent damage te tiuclear fuel when it is being
transported, stored or manipulated.

3.3. Fuel handling procedures should, in particulexderline the need to minimize

mechanical stresses, particularly lateral stressils,emphasis on those cases where
small stresses may be harmful to fuel assemblibe. Magnitudes and directions of

any forces applied to the fuel assemblies and o€lacations shall be maintained

within design limits.
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3.11. Heavy loads may endanger items importanatetys if dropped and should not
be moved above stored fuel (in racks, storage tanisr lifting devices). Exemptions
should be justified.

3.24. A dry fresh fuel storage area should be aéany equipment, valves or piping
that undergo periodic surveillance by operatingpenel.

Plant response/action:

All aspects on fresh fuel storage and handlingp@rdormed and controlled in a safe
and rigorous manner in compliance with the procesluin force. Measures to
eliminate the remarks detected and improve therBnogpe on fresh fuel storage and
handling control are developed and implementedraggalar manner.

Plan of measures to increase safety of fresh toeage and handling was issued on
based on OSART mission’'s remarks. To be in compéawith the measures
mentioned the following working procedures haverbamended:

1. Instruction on monitoring of fresh fuel assemitsdyore loading into the core,

2. Instruction on nuclear safety assurance whddrsg, transporting and overloading
nuclear fuel at Ignalina Nuclear Power Plant,

3. Instruction on nuclear fuel accounting and sipat INPP.

Safety Supervision Department and VATESI inspedear fuel handling at INPP in
a regular manner.

IAEA Comments:

The INPP has put efforts since the time of OSAR$smin to enhance the fresh fuel
storage conditions and handling practice. All tlediailencies identified by OSART
team have been eliminated and nowadays the plamtaives housekeeping and
material conditions of the facility in a propertsta Necessary changes have also been
implemented into operating procedures related @shfrfuel handling to ensure safe
conditions and rigorous controls during operations.

Conclusion: Issue resolved
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6. OPERATING EXPERIENCE FEEDBACK

6.1 MANAGEMENT, ORGANIZATION AND FUNCTIONS OF THE BERATING
EXPERIENCE PROGRAMME

The plant activities related to the Operating Eigrere Feedback (OEF) are based on in-
house and industrial (external) events study withssequent corrective actions development
and implementation to avoid similar events to bepesmed at Ignalina NPP.

The plant management declares via high level adtnative documents its adherence to
follow safety culture principles including blameér policy and commitment to support OEF
as an effective tool to enhance operational safetyyever the statement related to the
utilization of OE refers only to plant personneldashoesn’t address contractors working on
site. The statement does not also contain indicahat low-level events and near misses are
also the subject of the OEF programme. The teargesig the plant to enhance the Policy
statements in this area.

The OEF programme is in place and comprises basasaof OEF process including
reporting, screening, analysis, corrective actiegelopment and implementation and regular
assessment of the whole OEF practices; however sothdties such as low-level events and
near misses handling, analysis, coding and trenafieyent are not covered in full scope.

A comprehensive set of procedures dedicated toefhartable events handling are developed,
implemented and properly used by the plant perdofadety related events are to be reported
according clearly stated criteria. Non-safety edadleficiencies are classified as plant defects
and treated via computerised “FOBOS” system. Tleoeats that make no affect on operation

and are considered as near misses usually arespeaté¢hrough the departmental “Logs of

defects” and actually appeared to be out of OEF.

The OEF activities are widely spread throughoutplat and involve a lot of people from
different departments. In order to provide the Ofltine management the plant has
established an OEF group to coordinate the in-haus#® industrial OE data handling
throughout the plantn order to increase the effectiveness and adeqin@c®EF system the
management centre maintains contacts with diffedepartment and services via nominated
OE coordinators who are treated the data receivedh fOE screening engineer and
participated in the event investigation team atiési

The coordinators are trained in the event analiethinique and periodically coached by
experienced investigators while participating ire tvent analysis process. However no
suitably qualified personnel are involved into waitiés related to human errors events
investigation.

6.2. REPORTING OF OPERATING EXPERIENCE.

Following the Plant Encouragement Policy the pemsbare committed to report events and
usually to inform its direct supervisor.

A set of comprehensive procedures is developedeimgnted and strictly used by personnel
of different levels to handle the OE informatiorhelreporting criteria are clearly specified
and easily used by involved personnel while deakit the event.
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All events are reported via direct manager, refieah the operating log and delivered to the
attention of PSS.

Anyone among INPP employees has an opportunitgitantunicate to a head of a department
and to the top management of the plant, includimgdbor General, his proposals on the work
enhancement and safety improvement. Analysis of l@yaps’ proposals on the work
enhancements and safety improvements is usefulftwolhe safety management, since it
allows finding more problems including potentialesntake preventive measures, involves a
broad range of the staff into a discussion andtggieoblem resolution, and improves a
competence of the staff. The team noted this appraa a good practice

6.3. SOURCES OF OPERATING EXPERIENCE

The plant maintains permanent contacts with magstitutions to obtain industrial (external)
operating experience and follows well-organisechamise practice. This comprises both
events and good practices.

The plant responsible OEF engineer uses severarnattsources to obtain information
related to events happened at different plantsvat the world. This is primarily WANO MC
Web site (on the daily basis), nuclear power plants RBMK type of rectors and IAEA IRS
system (upon receiving reports by mail). The ind@@E information is handled via the same
OE engineer by involving a number of OE coordinattiat are nominated at each department
of the Technical directorate. An effective feedb&mkn system is established to assure that
the information is properly treated at the dedidadepartments. The information cards with
relevant feed back forms are under the control lahtpcomputerised monitoring system
“ASKIM”.

Besides that centralised way of getting externarajing experience the plant department
heads or their deputies may obtain lessons (evamdsgood practice) via contacts with

particular supplier of equipment or services. Asytimaintain such contacts practically on the
daily basis the data can be exchanged prompthe#adtively.

The plant also uses the opportunity to obtain dsafarmation and learn from a number of
training courses, technical seminars, workshops rars$ions. The IAEA training courses,
WANO technical support missions, technical exchavigés to other NPP are the examples
of such diverse sources. During the mission thentsyparts demonstrated some particular
achievements that resulted from above mentionedtaes.

6.4. SCREENING OF OPERATING EXPERIENCE INFORMATION

Screening of operating experience data is perforatedifferent departments and services
according to the nature of the event or a goodtigecindustrial operating experience is
screened and further processed on the daily bgsthdresponsible engineer of the plant
operating experience group. Information cards vitief description of the event or good
practice are compiled via the plant computerizestesy and supported with the feedback
forms that have to be answered by the addresseesydtem traces the information card and
feedback form and triggers signals if the deadianeesponse has been expired.

Regarding reportable events two level of screersngsually performed: initial by PSS while
compiling a prompt event report and then by semmanager — Technical director or his

103

OPERATING EXPERIENCE FEEDBACK



deputy. This assures correctness of the eventaliagsessment, provides independence and
eliminates subjectivity.

Department managers or other responsible and wehliepresentative have to perform
screening of the low-level events and near missewder to identify the importance of the
event. In case of high importance of the eventsédmme analysis is required as if it was an
event with potential influence on safety. This a@mh makes additional barrier to prevent
significant event and make it possible to learmflow-level events and near misses.

6.5. ANALYSIS

Based on the screening results the necessity ofattadysis is identified by the senior
management: Technical Director or Department Heathe plant. The relevant order is
usually written in the PSS operating log with reqdi details. The ASSET method is
extensively used to investigate reportable evehllsthe operating experience coordinators
have received the proper training regarding ASSEThodology application.

According to the plant procedures the full root sa@nalyses is required in case an event
involved safety or safety related systems thatlearty defined by respective criteria to be
checked by PSS. In other cases a simplified metthodvestigation is to be used unless the
technical director or department head decided ttopa the full scope investigation. Despite
of the fact that method is rather new it is usedelj. The practice of independent review is to
be applied in the area of low-level events.

A team of nominated qualified investigators perfsrivestigation. The team comprises
respective managers and an expert from the evemerowepartment. An independent
investigator performs verification of the event lgeas report in term of direct and root cause
to assure the correctness of ASSET methodologyicapioin and reviews the corrective

actions. This independent review is properly docuea, distributed to the investigation team
members and properly stored. The traceability ef ¢brrective actions implementation is
provided by the “ASKIM” plant computerised systethat informs both the owner of

corrective action and a person in charge of cakreetction implementation control.

The plant does not use a properly educated huncéor$aexpert as a member of investigation
team so that sometimes the quality of human ervents analysis can be treated in an
improper manner. The AMTO method that is describeal new plant procedure is considered
as an additional tool to support ASSET methodolagy contains a specific module that is to
be used by an expert qualified in the area of hubsdraviour. The team suggests the plant to
enhance its potential in this area.

6.6 CORRECTIVE ACTIONS

Corrective actions are the major output from thesgtigation process. The plant promotes the
approach that corrective actions are referred th bee direct and root cause of an event to
eliminate the consequences of accidents and cadsegents and to prevent recurrence of
similar events in future. As soon as the repogpproved the corrective actions are included
into the database and automatically delivered t réspective owner. The status of the
corrective action is effectively monitored by th&@SKIM” plant computerized documentation
system that allows revealing promptly the prog#amplementation.

During the mission the plant demonstrated the pesrate of implemented corrective action
in comparison with the planned ones. Steady deerefithe number of events for the recent
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three years and no recurrence of the similar evedisates that corrective actions that have
been developed and implemented have been compiéteffective.

The data on the planned and implemented correcote®ns are analysed by the plan
operating experience group responsible engineg@resented in the relevant format and
regularly delivered to the attention of the plaigfhhlevel management.

6.7. USE OF OPERATING EXPERIENCE

The operating experience data are used extensivehe process of control room and other
plant personnel training at the training centree Tata, considered to be applicable to plant,
are analysed and incorporated into the traininggammmes of the relevant personnel. In
maintenance service the information on the applécab-house and external events is
introduced to the foremen and workers to focus tlmemthe important aspects: specifics,
cautions of the forthcoming job.

However the plant practice does not foresee utibmaof the relevant OE data before

important plant operating activities via pre-jobefings. Despite of the fact that plant has
treated a huge amount of valuable information mdiggrin house an external OE there are no
managerial requirements to establish a practia@etvering the proper just in time data to the
attention of the operating personnel involved itite activities important to safety. The

screening of the OE related to the particular &gtig¢ not performed although both PSS and
OE personnel have access to the plant event datasawell as to computerized “FOBOS”

system. The team suggests to enhance the planicpreglated to use of in house and external
operating experience.

6.8. DATABASE AND TRENDING

The plant maintains several effective databasedatdlitate the operating experience
information handling throughout departments andiises. The reportable events database
allows compiling the investigation report automallig as it contains the electronic templates
compatible with the ASSET methodology content foA®.soon as the first draft of the report
is ready it can be easily retrieved from the systand reviewed by the members of
investigation team. Necessary changes can be dahe report at this stage upon agreement
of the investigation team members. Final versiornhef report receives the approved status
and becomes accessible to everybody. The systerasmakpossibility to change the content
of the report as soon as the leader of the inwestig team approves it.

Low-level events are treated using a quite effectool called “FOBOS” system that contains
detailed information about several thousand defeetgnning from very implementation of
the software in the year 2001. At the power plaete is a computer “Database on unusual
events” that includes all reports of the event(#ld000) reported to the plant and outside
(to the regulatory body) for the entire period tsf operation starting from 1983. The reports
contain description of events and their consequendigect and root causes, contributing
factors and corrective measures.

The software allows retrieving events by many lagties (equipment, department,
consequences, causes, etc.). This extends cajesbdit improving staff training processes,
preparations for the work execution, analysis efekients, which have already been occurred,
and self-assessment.
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The “FOBOS” computer application is also used tocpss plant defects that according to
operating experience classification can be consdlas low-level events. This system makes
it possible to trace the defect status from the tinwas identified to the final stage. However
the plant operating experience practice does nmesée the coding of defects, its distribution
to different causal factors and subsequent trenindentify the rate of repetitive events. The
team suggests enhancing the plant practice in émetlevents handling.

6.9. ASSESSMENT AND INDICATORS OF OPERATING EXPERIEE

A systematic focused review of the operating exgrex@ programme is performed by plant
OE responsible person. Monthly report on the evantestigation is developed by
independent plant engineer with the aim to asdesscorrectness of ASSES methodology
application including decisions on direct and raaiuses as well as completeness and
fulfilment of the corrective actions.

The OE monthly reports are usually delivered to dttention of the plant management and
sent to the VATESI for the external independentesssient. This approach maintains a
barrier against incorrect operating experiencesi@ecimaking.

However no performance indicators directly relai@dhe plant operating experience process
are established, other that a monthly review (mor reportable events and annual report on
plant nuclear safety status with specific operataxgerience section that both cannot be
considered as comprehensive self-assessment. dikegtdo has no opportunity to benchmark
with other nuclear power plants and utilities wilie aim of further improvements, as it has
no data on the particular trends with regard to-level event and near misses.

IGNALINA NPP FOLLOW -UP SELF-ASSESSMENT

OSART mission made independent assessment of IfRRyain the “Operating Experience
Feedback” area.

The INPP experts in a comprehensive manner havgsadathe OSART team suggestions on
possible improvement of the activity and develogetibns to implement them.

While analyzing the suggestions formalism was ed@tl This approach permitted to develop
and implement actions without cardinal alternatiohthe existed system and with maximum
possible conveniences for personnel.

INPP assesses the suggestions of the OSART tedne ifOperating Experience Feedback”
area and INPP will continue to improve its activitythis field based on internal and external
experience.

STATUS AT OSART FOLLOW -UP VISIT

In the Operating Experience Feedback area the OSIRRT proposed four suggestions. The
Follow-up visit conclusions resulted in two suggess having made satisfactory progress to
date and two suggestions being resolved.

The INPP has enhanced the capability of its opeyakperience feedback system by involving
contractors into the OE process and making arraegtnfor suitably qualified human factor
expert to participate in the human factor relatezhéinvestigations.
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The INPP has improved the practice of pre-job lmisf prior major operating activities and

interventions on plant equipment and systems. el these major operating activities and
interventions is compiled and particular informatipom OE database is going to be used to
brief the personnel during preparations for theviiets. The team is convinced that these
corrective actions will be finished in a reasonabiee frame and further developed in case of
necessity.

The INPP has improved its practice in handling aude low-level events and near misses.
This has been reached by developing a coding systated to LLE and near misses and
specific software to handle this data.

At present the first report on the basis of thewdateived from the newly developed software
Is being compiled by OE group of the INPP. Havihg tsystem fully adjusted the INPP can
start the process of trending in a reasonable fiiamee.
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DETAILED OPERATING EXPERIENCE FINDINGS

6.1. MANAGEMENT OF OPERATING EXPERIENCE FEEDBACK

6.1(1) Issue:The plant policy and practice do not foresee padicon of contractor's
personnel in the operating experience feedback J@tem.

During the review, the team observed the followdlediciencies:

e The plant OEF statement (2005.09.30 code PTOed 08-0B3) implies no
participation of contractors in the OE process, lmtuses only on plant
personnel.

* The plant reporting procedure (2006.04.14 code RIT1©8312-8B5) contains no
indication of Contractors involvements into the mgereporting process.

* The plant practice of having OE coordinator at departments and shops does
not foresee the same coordinator position at th@r@ctor organization.

 No formal way of interrelations is established amgblemented to provide the
Contractor with the opportunity of having the pl&»E data and reporting low-
level events and near misses.

Without having formally documented and establishvey of involving the contractor
into the OEF process the plant looses the oppaytuni share and obtain a large
amount of valuable OE data to improve operatioatdty.

Suggestion: Consideration should be given to enhance the plaperating
Experience Feedback system by involving the cotdradnto utilization of the plant
OE data.

IAEA Basis: NS-G-2.4

4.6 The operating organization should ensure tbatractor and temporary personnel
who perform activities on safety related structuregstems and components are
qualified to perform their assigned tasks.

Note: TECDOC 1477: Low-level events and near misses.

Low-level events and near misses, which may reasteral thousand per reactor
operating year, need to be treated by the orgaoimias learning opportunities. A
system for capturing these low-level events and meig@ses truly needs to be an
organization-wide system in which all levels of trganization, including contractors,
participate.

Plant response/action:

The Governing body of the plant considered a pdggito further enhance the plant
Operating Experience Feedback system by involvmegcbntractors. A meeting with
the contractors’ leaders was held, questions onatipg experience utilization were
discussed, alternations in the appropriate proesdwere made and the contractors’
coordinators were trained.
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The contractors’ personnel obtain operating expeadrom Maintenance Service of
Ignalina NPP.

Implementation of this suggestion resulted in absesf operational events caused by
shortages of the contractors works and/or inseificiinteraction of INPP and
contractors staff while performing the works at tilent for 1,5 years (July 2006 —
March 2008).

IAEA Comments:

The Plant has enhanced the capability of operagxpuerience feedback system by
involving contractors into the OE process.

The plant management has declared the statemeriheinoperations Quality
Assurance Programme related to the contractoreipation in the activities related
to feedback of operating experience. Formal lifesoonmunications are established
between INPP and contractors via responsible OBacbrpersons. The Plant
maintenance service is responsible for keepingraotars informed on the utilization
of important in house and external OE informatidhe Follow Up team has been
provided with supportive reports that prove theeefveness of contractors OE
activities. No operational events, caused by shgedaf the contractors works and/or
insufficient interaction of INPP and contractorafsiwhile performing the works at
the plant were reported during the period betwden @SART and the OSART
follow-up missions.

Conclusion: Issue resolved
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6.2. REPORTING OF OPERATING EXPERIENCE

6.2(a) Good practice:Anyone among INPP employees has an opportunitytoentunicate
to a head of a department and to the top manageohéné plant, including Director
General, his proposals on the work enhancement safiety improvement. This
approach in fact provides the two level reportiygtems to be used by the plant
personnel. First is at the departmental level &edsecond, at the director general level
in case of ineffective response.

That is provided by:

Availability in each department a “Logbook of prga¢s on improvement”, where
employees describe the problems to be occurringpaopbsals on their resolution.
The inserted proposals are considered by the Islaigenf a department, which
makes a decision on implementation of a proposal.

A formally accepted procedure of sending proposalthe Director General in a
form of a special letter namely “A proposal on ilmypgments”, who then decide on
implementation of a proposal. Director General abers all proposals, including
anonymous ones.

In all cases an employee, who has sent a propeseg|ft for anonymous one), is
advised about a decision made by the managemenmplementation of a
proposal or justified rejection.

Number of the “Proposals on improvements” forwarttethe Director General is
accounted in the existing system of the “Safetyt@ar indicators.

Analysis of employees’ proposals on the work enbarents and safety improvements
is useful tool for the safety management, sincallbdws finding more problems
including potential ones, take preventive measumnes|ves a broad range of the staff
into a discussion and safety problem resolutior @mmproves a competence of the
staff.
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6.5. ANALYSIS

6.5(1) IssueThe plant event analysis practice related to thedmuperformance deficiencies
may not always assure the adequacy and correabhedsntified causes as result of
investigation process because the suitably qudldiepert in human factor analysis is
not involved.

During the review, the team observed the followdedjciencies:

* The plant declared 13 human factor related eventthé three recent years that
aggregate 42 % of the total amount.

* The plant events investigation team comprises feahmand OE personnel and
involve no suitably qualified expert in the of humfactor analysis.

* The newly implemented (2006.06.07) method of anafyzevents related to
human performance deficiencies anticipates the hufaetor specialist to take
part in the event investigation by following ther@esponding specific section of
the document.

Without having properly educated human factors exg® a member of investigation
team the analysis of human error events in respedirect or root causes can be
treated in an improper manner.

Suggestion: The plant should consider improving the adequaay @mrectness of
identifying causes and results of event investogaprocess by involving the suitably
gualified specialists in the area of human faatto the investigation team.

IAEA Basis: NS-G-2.4

6.67 The responsibilities, qualification criteriadatraining requirements of personnel
performing activities to review operating experienshould be clearly defined.
Personnel who conduct investigations of abnormantss should be provided with
training in investigative root cause analysis teghes such as ... human factor
analysis (including organizational factors)...

Plant response/action:

The event investigation is performed in compliaméh documentation in force and

ASSET methodology. In order to improve adequacy @dectness of investigation,

causes identifying and development of measuresariatysis of human factor related
events it was decided to involve the suitably digalispecialists in the area of human
factor. With respect to this, ,the following hagbealone:

. A specialist on analysis of human factor relateginés has been trained.
. A special procedure on analysis of human fact@teel events has been issued.
. Personnel involved in the analysis of human fasttated events have been
trained.
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IAEA Comments:

The plant has improved its practice in the areawdnts investigation with human
factor involvement. This has been achieved by imipg relevant Plant’s
administrative procedures and hiring a human faexpert to participate in the human
factor related events investigations. The plant tHageloped and implemented a
psychological method used in the investigation @ssc Appropriate training sessions
of the human factor expert and OE contact persortha departments and services
have been performed.

Conclusion: Issue resolved
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6.7. USE OF OPERATING EXPERIENCE

6.7(1) Issue:The plant practice does not always foresee utibmadf the relevant OE data
upon performing major plant operating activitiesportant to safety via pre-job
briefings.

During the review, the team observed the followdlediciencies:

* In maintenance activities OE is used in pre-jolefong, however, this is not the
practice in operations activities.

* Neither plant OEF personnel nor plant shift sumaw(PSS) perform screening of
available OE data through the plant database tvedeilt to the attention of
operating personnel just before starting safegteel operating activities.

* The “Operations Policy” (PTOed-0108-2B2) does dpettie orientation on the
use of best international practice (t.4) and operaxperience (t.13) during
operating activities, however the OE part does @wtisaged in the working
packages for the safety related operating testx@aminations and actually is not a
subject of pre-job briefings.

Without having strong adherence to using the OR diaring major safety related
operating activities via pre-job briefing the vdia information dedicated to the
particular actions may not be taken into accoudtiarso doing may cause incorrect or
inappropriate operator actions.

Suggestion:Consideration should be givém enhance the plant operating practice by
utilization of the relevant OE data while perforignimajor operating activities via pre-
job briefings.

Basis:50-C (Code on QA)
305. Supervisors should recognize and encouragé @awk practices by
promoting the following:
— Proper use of pre-job briefings

Plant response/action:

The governing body considered possibility to userafing experience data via pre-job
briefings while performing major operating actiegi A special team of experts was
organized who considers all available operatingeerpce related information in

regular manner. The team elaborates recommendaton®perating experience

utilization at INPP. It gives a special recommeratatto conduct operating

experience-based pre-job briefings prior to pertomoe of major operating activities,
if necessary. A special instruction on target opegaexperience-based briefings was
developed. Appropriate alternations were madeerptiocedures.

The Instruction on preparation and conducting @-jpb briefings contains a list of
operational jobs (23) that require pre-job briefimyior to their performance. In the
near future the briefings will be conducted in ademce with the programmes
developed by INPP Training Center based on intearal external experience.
Currently, briefings programmes have been elabdréte 3 tasks. Other programmes
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are in the process of development. The Instrudiioesees possible alternations both
in the work list and instruction programmes as egyerience becomes available.

IAEA Comments:

The plant has developed and implemented an ingiruthat identifies the necessity
and practical actions of performing focused predwlefings prior major operating
activities and interventions into the plant equiptrend systems. The list of this major
operating activities and interventions is compikld particular information from
Plant OE database has provided to the trainingreesgecialists to develop pre-job
briefings OE modules. The list of the modules id hmited by specified major
operations activities and can be expanded if nacgsét present, already 3 of 23
developed modules have been used successfullygdopierations..

Conclusion: Satisfactory progress to date
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6.8. DATABASE AND TRENDING OF OPERATING EXPERIENCE

6.8(1) Issue:The plant does not fully use the opportunity tordetom in house low-level
events and near misses by using coding and tremagtigods to improve its safety.

During the review, the team observed the followdlediciencies:

» Having several thousand events related to low-lewents and near misses the
plant has not established and introduced an apptegroding system to distribute
events according different causal factors.

» The plant does not perform low-level events and meigses trending related to
different established causal factors to investighe root causes of repetitive
events.

Without introducing the system of coding and trexgdof low-level events and near
misses the plant does not take additiaygbortunity to learn from in house operating
experience to improve operational safety.

Suggestion: The plant should consider enhancing the operatipgreence feedback
practice in respect of using coding and trendinpwaflevel events and near misses to
take the opportunity to learn from in house opearpgxperience for the operational
safety purposes.

IAEA Basis: NS-G-2.4:

6.66 Operating experience should be carefully emathiby designated competent
persons to detect any precursor signs of poss#nidencies adverse to safety, so that
corrective action can be taken before serious tindi arise. Trending should identify
recurring similar events and continued problemstam the causes and initiators of
previous events. Event trend reviews and conclusiterpretations should be
provided periodically to the plant manager andhe management of the operating
organization.

INSAG-15

3.4. A Reporting culture

Failures and ‘near misses’ are considered by orgéions with good safety cultures as
lessons, which can be used to avoid more sericerst®vThere is thus a strong drive to
ensure that all events which have the potentiabdoinstructive are reported and
investigated to discover the root causes, and tihaly feedback is given on the
findings and remedial actions, both to the workugoinvolved and to others in the
organization or industry who might experience taens problem. This ‘horizontal’
communication is particularly important. Near mgsee also very important because
they usually present a greater variety and volufmeformation for learning.

Plant response/action:

The governing body of the plant considered a pdagitb enhance in-house operating
experience feedback practice by developing andnguihto operation the system of
coding and trending of low-level events and neasses. To implement the decision
the following has been done:
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* Coding system of information on events and equigmeéefects has been
developed,;

« Software for coding and processing of information all level events and
equipment defects has been developed and implediente

* The appropriate procedures have been amended,;

« Low-level events and near misses trending has bmeseen in the procedure of
in-house operating experience utilization;

* The personnel involved into the process of utiimabf low-level events and near
misses coding and trending have been trained.

The appropriate data were entered in 2007 and leilmos were made. However, it is
necessary to make some calculations for a ratimgr p@riod of time to evaluate trends
and tendencies. The tendencies will be fulfille@@®8.

IAEA Comments:

The INPP has improved its practice in handling oude low-level events and near

misses. This has been reached by developing agaegstem related to LLE and near

misses and specific software to handle this ddta. Hlant has revised instructions and
procedures to take into account these new develoizmgll concerned departments and

services are equipped with the software to hafiéE data and necessary training has
been provided. At present the first report on thsid of the data received from the

newly developed software is being compiled by O&ugrof the INPP.

Conclusion: Satisfactory progress to date
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7. RADIATION PROTECTION

7.1  ORGANIZATION AND FUNCTIONS

The Industrial Safety and Radiation Protection Depant (ISRPD) integrates all kinds of
“safety activities” e.g. industrial safety, radati protection and environmental protection in
one organization unit. This department is direatlyorts to the Technical director. ISRPD has
a veto right on all radiation safety assessmeh&sHead of department supervises and signs
all related documents.

The INPP follows the IAEA and ICRP recommendatiohke basic legislative document
regulating to radiation protection is the Lithuanidygiene Standard HN 87:2002 “Radiation
Protection in Nuclear Facilities” issued by the Miry of Health. Strategy of the Plant is
declared in document “Policy of the IAES in Safety QA area” QA-1-003 rev.3.

The second level documents regulating Radiationteetion (RP) and Environmental
Protection are QA-2-005 rev.4 Radiation protectemmd QA-2-004 rev.3 Environmental
Protection.

Responsibilities and authorities linked to partculvorking places are clearly defined in
description of working duties. Responsibilitiesratliation protection are incorporated in the
description of working duties of all working places

The ISRPD department comprises 138 persons, 85haf represent RP operational and
operational support staff. All staff has an appiate level qualification and extensive
experience. There are 50 specialists graduated tmurrersities. Some members of RP staff
are being re-qualified for new activities linkedthviinal shutdown and decommissioning of
the Ignalina NPP

The ALARA principles and processes are well definederies of the NPP documents. The
plant has a set of indicators that shows individarad collective doses. These indicators are
effectively used for evaluation of the RP procesmes for benchmarking with other NPPs.

Indicators are periodically reviewed at bi-weeklgetings with Technical Director.

Radiological events are reported to ISRPD departraed to the Radiation Protection Center
in Vilnius and VATESI. Events are investigated avaluated according existing procedures.

RP department is involved in preparation of RP doentation /Instruction, Programme,
Guidance/ regulating RP area. Overall resourcdeded to RP programme are adequate.

Basic entrance and refresher trainings in RP aregm@vided with period of 5 years. They
consist of 30 hours training dedicated to workard B0 hours to personnel responsible for
RP. The RP personnel pass through the refrestamgrig at least twice a year.

Obligatory medical surveillance is performed befaptrance to working process and
periodically with a period of 1 year. There is mgiklative requirement to provide medical
test in case of exit from working process. The temtouraged to perform additional medical
tests before use of respiratory devices.

Internal audits are performed once a year by QuAblsurance department and 4 times a year
by the Radiation Protection Center of the LithuarfRepublic (RPC).
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Doses are planned on the basis of normative caézlléor specific types of work and

technological equipments. Radiation doses are plamm advance for one-year period. The
Plant accepted progressive approach to the indaVidwoups doses planning. Instead of
imposing general limit, selective assessmentradiation risk is used, planned annual
individual doses for particular working groups di§ from 2 mSv to 20 mSwv.

Only qualified contractors having license issuedRBC are authorized to work at the plant in
the controlled area. Before issuing license thetrector staff have to pass through RP
training course. RP staff are responsible for sdg@n and preparation of training
materials.

Robust package of well-prepared documents of diffedevels is available in electronic
version from the NPP network (programme ARKI), peth version is distributed over
working places. Documents are periodically reviewad list of valid documents is annually
approved by the General Director.

7.2 RADIATION WORK CONTROL

Radiation work permission (RPW) is closely linkeithmvork permission (WP). Work is
planned well in advancény activity that could results in a radiation espoe exceeding the
personal control level for a day (0,2 mSv) is sabfe approval using RWP.

Efficient pre-job briefing is provided to head obiking group (WG). Head of WG bears the
main responsibility for WG staff informatiolRWP contains all necessary information for
workers protection. The briefing is provided beftr@ginning of the work, workers obtain
operative dosimeters and sign the RWP.

Radiation working permissions are issued only intpd form. There is still not available link
between RWP issuing and FOBOS programme used fannplg and execution of
maintenance activities.

Radiation conditions in the radiation controlledaperiodically surveyed. Records are logged
and a computerized database is available for fatiguhe trends.

The surface contamination of workers before leatirggcontrolled area is checked and if the
thresholds are exceeded, the events are repodedrded and investigated. Monitors are
available also at different places within contrdllarea (CA), but the team did not observe
monitors installed next to toilets.

Entry points at the boundary of the CA have an adgxphysical layout in order to ensure
radiation protection requirementll site and process premises of the plant aredéiinto
controlled area and supervised area depending emnlefree of radiation hazard. Entrances
into controlled area are properly signed in thespge between the locker room and the
changing area. Buildings and structures that atsidei the controlled area as well as the
territory of the INPP site belong to the superviaeeh.

The rooms of controlled area are clearly identifieith signs “ZONING”. The plant uses
well-developed colour code philosophy to classifyedent areas within the controlled area.
Green, yellow and red sign are used to represesg¢ date, contamination or presence of
aerosols. When necessary, combination of codesis#d. The associated values for these
areas also identify the control arrangements opéray the Plant, such as which areas must
normally be kept locked.
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There is a high number (16) of accesses to theated area. The physical layout of accesses
was observed to be functional, but the capacitmedsuring equipments situated in changing
rooms at several places seems to be limiting fadtoing busy time. Decontamination
department staff are available, should anyone assidtance.

Adequate numbers of manual and automatic persomnatamination monitors were
observed. Prevailing part of manual and automatirsgnnel contamination monitors (except
PPM-1 monitors) is older than 20 years and its jglydifetime has almost expired. It will be
necessarily to focus considerable effort to reptem@ of RP equipment in a near future. The
OSART team members have observed little RP equipmeérof operation.

Storage of contaminated tools and equipments iguede and effectively prevents spreading
of contamination. Leaks in controlled area are kepter control, significant problems were
not observed.

Internal contamination of each person entering rofled area is monitored annually.
Additional monitoring is provided to people invotleén higher radiation risk. Individual

doses arising from internal contamination are keypy low, highest dose arising from internal
contamination was estimated as 0.38 mSv in 2005.

Doses arising from external, internal exposures @merational monitoring are analysed on
daily basis, results are compared with planned eglucorrective actions are taken
immediately.

7.3. CONTROL OF OCCUPATIONAL EXPOSURE

ALARA principles have been applied and adaptedllapracess stages related to radiation
exposure since 1997. Usage of new principles fanageng, taking large-scale activities on
equipment modernization, have allowed reducingectile dose of INPP and Contractors’
staff from 18500 man mSv (1997) down to 2470 marv r(ER05). Collective dose during

normal operation equals 12-20%, during maintenarc&9-88% of the annual collective

dose.

High radiations doses are a limiting factor for @@n of specific RBMK maintenance

works. Thorough analyses and efficient applicat@inALARA have resulted in sets of

“Projects of works performance”. This complex pegmes are well done and helps to
execute very high dose (up to 150 mSv/h) and paistemanding tasks.

The INPP together with VNIPIET and NIKIET have deyeed non-reagent decontamination
process of primary circuit. This methodology iss&@ on the change of behavior of
radiolysis products during cooling down. The teatognized this project as a good practice.

Individual monitoring of external exposure of parsel is performed with RADOS thermo-
luminescent dosimeters (TLD) (legal dosimeter).Eaorker entering the CA must wear the
TLD dosimeter, where necessary neutron dosimetersised. Members of fire brigade and
safety guard must also wear TLD. Approximately 90%operative personnel doses are
monitored with electronic dosimeters RAD 51,52, 8@, during outage and approximately
60% during normal operation.

Once a month the TLDs is evaluated for a majoritthe staff (except fire brigade and safety
guard), remaining part of TLDs is evaluated inm@th period.
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No extremity dosimeters are used. Exposure of exties is eliminated by administrative
regulation. Contact works on surfaces with dose rdl,1mSv are not permitted. Evaluation
of individual dose equivalents and effective dasgeeformed by the NPP staff.

The individual exposure limits and control levels aet in accordance with IAEA BSS 115.

Automatic system of personnel monitoring processkega resulting from personnel
monitoring. This programme effectively serves fargonnel doses evaluation and dose
planning. This programme also comprises of indiglduadiation doses history of all
employees involved in radiation works at INPP.

Although INPP has well-established ALARA programimeseveral cases violation of dose
rate limit valid for zone Il and zone |l were obged by the team members.

The team recommends thatet INPP should improve postings, labelling, andcspe
provisions in accordance with ALARA

Data resulting from RP activities are recorded iffecent forms electronic, printed and hand
written. There is still not available centralizegstem of RP data recording and storage. A
considerable improvement of RP records managensem iprogress. New information
system for radiation safety monitoring “SAMRB” iafled recently in the RP control room
represents a high standard and provides a brodd stapossibilities for visualization,
evaluation and analysis of radiological data. Reciprage is managed in accordance with
NPP regulations.

Individual monitoring of internal exposure of th&afé is performed by gamma-spectrometry
measurement system whole body counting (WBC) “ACCBHE”". Monitoring of internal
exposure of the staff is conducted according to“Menitoring Schedule on Provision of
INPP Radiation Protection”. No bioassay techniguavailable so far.

The programme provided by the research institutdl’VINRRI Moscow in the year 2004 and
approved by Centre of Radiation Protection of Répubithuania calculates dose from
internal contamination.

Average individual effective dose estimated for INBtaff in the year (2005) was as 0.41
mSv, maximal individual dose was estimated as 13M%v. Doses from releases and
discharges to the environment estimated for thicatigroup of population in 2005 were
estimated as 2.Q9Sv.

The team has observed signs of eating, smokingnitralled area, personnel was passing by
contamination monitors without checking small peedoitems. Insufficient practices for

excluding personal contamination may lead to irsedaindividual effective doses and

spreading of contamination. The team has made memdation regarding observed

situation. The INPP should improve practices facleding and monitoring personal

contamination.

7.4 RADIATION PROTECTION INSTRUMENTATION, PROTECTIK CLOTHING,
AND FACILITIES

Due to specific features of the RBMK reactor cohtimeea (16 monitored exits) and a huge
number of personnel (2800) entering control arearyeway, a specific arrangement of
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personal body contamination monitoring has beeeed. Personnel comes through portal
monitors PPM (equipped with 4 scintillation detesjpexits from washrooms are monitored
by WBM Rados 860 and PMW3 monitors. Effectivenespearsonnel portal monitors was

tested with use of gamma sources with differentvidiets and it was proved that lower and

upper parts of portal personal monitor (PPM) do eftectively monitor detection area. The

team has made a recommendation this area.

Periodical calibration of the radiation monitoringgtrumentation is conducted according to
the State calibration techniques, methodical divest and calibration methods with reference
sources of ionizing radiation. No expired calibvas of RP equipment were observed.

Calibration of thermo-luminescent dosimetry syst&@ADOS and gamma-spectrometry
system WBC ACCUSCAN is conducted by Mendeleyev €endf Standardization,
Metrology and Certification (Russia) once per year.

Sensitivity of TLD reader is determined every ottlay. Dosimeters are irradiated by source
90Sr — 90Y, nominal activity 37 MBq.

Adequate inventory of personnel protective clothengd respiratory devices is available.
Detailed categorization of radiation work and iostion how to assign specific types of
personnel protective devices has been developed enfbllowed. Several types of approved
respirators including full masks are available, batperiodic testing of respiratory protection
devices are required and performed.

Protective Clothing (PC), boots and towels are wdsh a special laundry unit. Capacity of
unit is sufficient to annually wash approx 200 taisPCs. Considerable improvement was
noticed in PC surface contamination monitoring, eavnautomatic monitoring system is
already installed and pre-operation tests are agnesss, 3 new automatic washing machines
have been added recently.

The plant has established a broad shielding promenthere are several types shielding that
are available. The rules for labelling and posting incorporated in RP procedures but the
Team in several places observed deficiencies utitigation.

Radioactive waste, contaminated materials, equipraed tools are temporarily stored at
approved places. Appropriate decontamination fesliare using chemical, electrochemical
methods and high-pressure water were observedernrdactor building and maintenance
workshop.

7.5 RADIOACTIVE WASTE MANAGEMENT AND DISCHARGES

The plant currently has no repository capabilif@sdisposal of radioactive waste. Essentially
the plant has been trying to manage its wastengtigirocessing and storage arrangements in
facilities that are not designed for long term ater.

Radioactive waste management is regulated by thecedure “radioactive waste,
housekeping”’QA-2-013.

VATESI has issued new classification of radioacimeste VD-RA-01/2001 harmonized with
international standards, nevertheless originalsdiaation into groups I, Il, 1l based on dose
rate measurements is still accepted. Clearanamiariind adequate measuring equipment are
available and meets international standards.

121

RADIATION PROTECTION



Volume of radioactive waste production is plannadthe framework INPP annual work
schedule and it follows scope of planned mainteaaaxtivities. It is revised on monthly
planning basis.

Production of radioactive waste has a decreasergtduring last decade but it is still high
(approx. 500m3 of solid waste a year). There il for further improvement.

Considerable progress in waste processing techieslogas observed. Free release facility,
cementation unit and new interim storage have highandard and play an important role in
further improvement of radioactive waste management

Solid waste is collected into plastic bags in tha&ce of its origin and transported to the
collection areas. Segregation of potentially cleaste in situ has still not been accepted.
After dose rate checking the waste is kept in #fe metallic container.

The staff of Decontamination Shop operates storadethe solid radioactive waste and
industrial waste storage site. Unloading of théds@dioactive waste from the containers into
the cells of the storages is performed after measent of its radionuclide composition by
ISOCS equipment.

Radioactive waste of different activity groups, damstible, incombustible and compacted
radioactive waste is stored in different cells bé tstorage. Storing of spent radioactive
sources is done in a separate cell. Sources aexlstocontainers separately according to the
types of radiation.

Liquid waste is evaporated and consequently predeby bituminization unit. Continuous
record keeping of the volumes, mass, nuclide céraed total activity of the solid radioactive
waste is provided by the staff of Decontaminatibo®

Characterization and processing of radioactive evastcumulated during INPP operation
period is a subject of ongoing international prtgewith the aim of retrieval and ultimate
treatment in accordance with the international daah.

According to the normative documents of Lithuamianual average exposure dose of critical
group, resulting from normal operation of a nuclpawer installation, shall not exceed 0,1
mSv/year due to gas-aerosol releases into atmasaimel 0,1 mSv/year owing to ingress of
radio-nuclides into the heat sink.

Environment monitoring programme meets requirementthe Resolution LAND 42-2001
issued by the Lithuanian Ministry of Environmentcomprises automatic system of radiation
monitoring stationary monitors ASRM, laboratory guuent for sampling, preparation and
measurement of specific activity of samples andtinaous monitoring of releases of
radioactive substances into atmosphere throughehtation stacks.

Monitoring of buildings 101/2 and 150 is performagdthe radiometric installations RKS-07.
All data arising from continuous monitoring systeamne collected in the Radiation protection
control room. This system represents high standaddprovides a broad scope of possibilities
for visualization, evaluation and analysis of rdoijical data. At actuation of a warning or
emergency set point, an audible and light warningmoergency signals are activated in RMC
(radiation monitoring centre). Automatic cutoff afrelease into atmosphere at actuation of
emergency alarm is not provided for. Data on voluimectivities of gas-aerosol releases are
displayed in RMC.

Laboratory monitoring is based on data from staigrand portable sampling equipment as
well as on stationary radiometric and spectrometgaipment. Considerable improvement in
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gaseous discharges monitoring was accepted orasig tf the EU experts recommendation.
New tritium and 14QGnonitors are prepared for installation to ventdatstacks.

Annual collective doses to critical group of pogigda arising from releases to the
environment are estimated according to requiremaitise Resolution LAND 42-2001. They
are kept well under authorized limits and represemtly fractions of authorized limits
0.1mSv, gaseous 1.8y, liquid 0.96uSv. The team has observed considerable increase of
1131 discharges since 2004 resulting from fuel dggds at Unit 2.

Dose rate resulting from gas-aerosol releases stared on INPP site and supervised area
with the system of continuous gamma-monitoring adedrate “SkyLink”.

The plant submits monthly to the Ministry of Enviroent, VATESI, Ministry of Economy,
Radiation Protection Center, etc. reports on releand discharges of radioactive substances
into environment. By the end of an accounting ergalso submitted “Report on the results
of radiation monitoring in the INPP region” to teepervisory bodies. In the event of a daily
release exceeding 1% of the limit of annual releaseradioactive substances into
environment, INPP shall inform Ministry of Enviroemt, explaining causes of releases
increase and measures taken to reduce amountated into environment.

7.6. RADIATION PROTECTION SUPPORT DURING EMERGENGE

Emergency Preparedness Plan has been developBiéPRt In the Emergency Preparedness
Plan the following classification of emergency attans is assumed: Announcement for
preparedness, Local incident and Overall incideetels of emergency exposure of the staff
and public are regulated by the Basic rules oratamh protection. HN 73:2001.

In the event of radiation accident, ERO, which ires RP staff as well, is established at
INPP. As a chief of radiation and chemical protattservice, head of RP Department is
appointed.

Emergency centre is well equipped with ventilateystems, back up power supplies and
communication means.

Adequate procedures, protective and monitoring pgants were found in place.
Nevertheless expired protective mask filters wereseoved. Position of personnel
contamination monitor does not prevent Cross coimaon.

System of RP staff mobilization during emergencyrasher complicated. Clear rules
concerning fitness to drive the car of mobile maiitg group are not defined.

Programme for evaluation and prediction of radmtisituation Nostrodamus meets
international standards. Meteorological information site and of site dosimetric information
are available from Skylink teledosimetry system &odh central radiation protection control
room (SAMRB). Gamma spectrometric systems are avi@l NPP staff are periodically
trained and passes trough EPP training once everyri2hs.

IGNALINA NPP FOLLOW -UP SELF-ASSESSMENT

OSART mission provided independent and objectisessment of INPP performance in the
area of radiation protection.

Suggestions and recommendations provided by OSA&amtwere carefully analysed.
According to the results of this analysis apprdpriaeasures were developed:
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In the course of development of measures INPP tra¢do confine themselves to the frames
of particular suggestion or recommendation. On ¢tbatrary, INPP tried to provide a
comprehensive analysis of the proposed tasks aggests a maximum possible range of
measures.

For example, expert suggestion on improvement déct¥eness of personnel body
contamination monitoring performed by personneltgdomonitors in accordance with the
NPP monitoring programme and international starslakéntually resulted in modification of
INPP changing rooms and fitting of these changiogms with additional and up-to-date
equipment for radiation monitoring. Appropriate nfm@tion has been prepared,
modification of two changing rooms will be implented this year. Modification of changing
rooms will be continued in the following years. $hshould improve effectiveness of
personnel body contamination monitoring.

According to our assessment, INPP considers thaeebmmendations and suggestions of
OSART team in the area of radiation protectioniarplemented or significant progress has
been achieved. INPP is planning to progress in dnéma in future. INPP will continue to
improve its performance in the area of radiationtguetion during operation and also the
decommissioning stage. INPP is convinced that éspes and support provided by
international organizations will help the plantm@et new challenges in the area of radiation
protection.

STATUS AT OSART FOLLOW -UP VISIT
In 2006 the OSART mission proposed 3 recommendaiiothe Radiation Protection area.

The INPP has analysed the existing practices amhtifted deficiencies. Procedures
regulating the usage of postings, labelling, pribtecenclosures and special provisions in
accordance with ALARA principles were introduceet $f labels, several types of barriers
and relevant documentation are in place. Usage ostings, labelling, and barriers is
supported by a solid RP information system. Thenteas found the recommendation related
to the use of barriers,optings and labelling in accordance with the ALARAnciples and
evaluated this issue assolved.

Several partial activities focused on the persommaitlerence to established procedures and
rules preventing personnel contamination were laedc Frequency of random checking of
people breaching the established regulations hars inereased. Installation of 36 pieces hand
and small items RZB-04 measuring equipment is ogmss in specified locations of the
Radiation Controlled Zone.

The thorough evaluation of the personnel contan@natnonitoring process has led to the
conclusion of reconstructing changing rooms siiatethe building 104/2. It was decided to
add four personal contamination monitors ARGOS it Ebutes from changing rooms will
be equipped with barriers protecting unauthorizedspge without personal contamination
measurement. Reconstruction of changing room ispiagress, completeness of all
reconstruction is planned to the end of the ye@820
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DETAILED RADIATION PROTECTION FINDINGS

7.3. CONTROL OF OCCUPATIONAL EXPOSURE

7.3(1) IssueBarriers, pstings and labelling for hot spots do not meet RIAAprinciples

« Though the NPP has well-established radiation mang programme number of
hot spots without proper labelling and posting wabserved by the OSART team
members.

» There were recorded violations of dose rate liralid for zone Il (12uGy/h) in
room 143 - container 24Gy/h, exit from maintenance workshop g6y/h and for
zone 1l (56uGy/h) in room 217B/2 -hot spot 180Gy/h, room 086/2 -hot spot
60uGy/h .

e Several technological equipments were observedddla reactor hall, radiation
situation was not posted.

* Gas sampling stand at turbine hall with tempordmglding was labeled but no
barrier installed. Hand written value of dose nates not legible — when measured
dose rate 150Gy/h was found.

Lack of karriers, pstings and labelling for hot spots in working aceetributes to
increased external exposures of the INPP staff.

Recommendation The NPP should improve barriers, postings, labglland special
provisions for hot spot in accordance with ALARAnmmiples.

IAEA Basis: NS-G-2.7; 3.8, 3.43, 3.44

3.8. Warning symbols such as those recommendetiébinternational Organization

for Standardization (ISO) and appropriate informat{such as radiation levels or
contamination levels, the category of the zoneryeptocedures or restrictions on

access time, emergency procedures and contacts @margency) are required to be
displayed at access points to controlled areas spetified zones and at other
appropriate locations within the controlled arearsens crossing a zone boundary
should be made aware immediately that they hawreshtanother zone in which dose
rates or contamination levels, and thus the workimgditions, are different.

3.43.Preparation of the work area may be necessargx@ample by: cordoning it off
and posting warning signs; laying down temporaryetmgs to retain contamination;
and providing local changing areas for protectilghing, solid waste bins, additional
radiation monitors, temporary radiation shieldimgentilation.

3.44. For tasks necessitating radiological preoastia radiation work permit (RWP)
should normally be prepared. Information and irtams that may be given in the
RWP in addition to a description of the work wotrdlude for instance:

(a) details of average dose rates and possible afedsvated activity in the working
area on the basis of a survey made prior to th& wootherwise estimated,;
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Plant response/action:

INPP management has thoroughly examined any feasblutions on further
improvement of the programme mentioned above arddien appropriate measures,
which are as follows:

o0 Analysis of INPP procedures regulating the usagepadtings, labelling,
protective enclosures and special provisions ino@ance with ALARA
principles has been implemented.

o The following changes have been made to procediihese have been:

» requirements identified to personnel actions inagre/here postings,
labelling, protective enclosures and special prows of radiation
protection are located.

» requirements identified to registration of instdllsigns on radiation
hazard.

» procedures identified for subsequent inspectioradiation situation in
areas where postings, labelling, protective enclssuand special
provisions of radiation protection are located.

» procedures identified for registration of areas hwihigher-level
emitters, postings, labelling, protective enclosurand special
provisions in Radiation Monitoring database.

o Computer programme were developed to register avats higher-level
emitters and places where postings, labelling,gotote enclosures and special
provisions of radiation protection should be postBas programme is being
implemented now.

o Additional training to RPD staff has been provided usage of postings,
labelling, protective enclosures and special proms in accordance with
ALARA principles.

Appropriate  number of postings, labelling, proteeti enclosures and special
provisions has been purchased.

Training of all personnel working in the controlleatea (including contracting
organizations) has been provided on usage of msstiabelling, protective enclosures
and special provisions in accordance with ALARAnpiples.

IAEA Comments:

INPP has analysed the existing practice and idedtifleficiency in procedures
regulating the usage of postings, labelling, pribtecenclosures and special provisions
in accordance with ALARA principles.

Principles have been formulated and incorporatéd @& document “Instruction on
Radiation Protection Ensurance During Work Executio Controlled Area No.
PTOed-0512-7V6".

Periodic training to RP staff is provided on usagepostings, labelling, protective
enclosures and special provisions in accordande ALARA principles.

All personnel entering controlled area (includimgptacting organizations) are
provided information on postings, labelling, prdiee enclosures use in controlled
area.
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Set of instruction and warning labels specifyindiation risk and/or requirements for
work performed in controlled area have been intcedu They are used in accordance
with approved documentation.

Several types of barriers ranging from metallicriearto plastic belts are used
according to level of radiation and/or industriaks.

Occurrences of hot spots and areas with higheatiadirisk are recorded in database
and in logbooks. Centralization of data on hot spoturrence to collect in the
radiation protection information system (CISRK)nsa final stage of preparation for
use.

Electronic dosimeters have been introduced for todng of works execution in
zones 1 and 2 and in hot spots areas.

Conclusion: Issue resolved
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7.3(2) Issue:In controlled area personnel do not strictly folldive established
procedures and rules on excluding and monitorimggeeal contamination.

» Signs of eating (candy wrapping paper on pipingwihg gum wrapping in room
07 117/2), cigarette butts on floor were observgdOSART team at several
places.

* Missing contamination monitor at Central Electrion@ol Room, not properly
worn dosimeters, introduction of personal itemscémtrolled area indicate that
NPP personnel do not fully comply with basic RPutagons.

« The team has observed that personnel do not effctise WBM Rados 860 and
SZB-04 monitors for contamination check of smalrso@al items, personnel
passes through non monitored exits from zonelll.to

* SZB-04 monitors were found by the OSART team membat of operation in the
area before changing room on 3rd floor and at #iefeom the spent fuel storage
pools area.

Insufficient practices for excluding personal conitaation may lead to increased
individual effective doses and spreading of conteation.

Recommendation: The plant should reinforce, in controlled area, frsonnel
adherence to the established procedures and nilesptove practices for excluding
and monitoring personal contamination.

IAEA Basis: RS-G-1-1: 2.36 & 2.38

2.36. Workers can by their own actions contribudettte protection and safety of
themselves and others at work. The BSS (Ref. @g.d.10) specify that:

“Workers shall:

(a) follow any applicable rules and proceduresdatection and safety specified by
the employer, registrant or licensee;

(b) use properly the monitoring devices and thetgmtoive equipment and clothing
provided,;

(e) abstain from any willful action that could ghemselves or others in situations that
contravene the requirements of the Standards;

2.38 As it bears the prime responsibility for workersobfection, management “shall
facilitate compliance by workers with the requirertseof the Standards” (Ref. [2],
para. 1.9).

NS-G-2.7: 3.13:

3.13. Before items are removed from any contanonatione, and in any case before
they are removed from controlled areas, they ampired to be monitored as
appropriate (Ref. [2], para. .23) and suitable soees should be taken to avoid undue
radiation hazards.

Plant response/action:

INPP management has considered all cases of tealeglvdeficiencies analyzing root
causes and developed measures on their elimination.
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To strengthen existing practice on prevention péesonal radioactive contamination a
special order has been issued, where the staff haea once again reminded of
accountability for the breach of established regutes and procedures on radiation
protection.

Additional prohibitory postings and signs have bpkted. Periodic instructions have
been provided to the staff working in the contrdlkrea focusing their attention onto
prohibition of bringing into controlled area perabibelongings, food staff, cosmetics
and other items banned in the controlled area. ellhe@ve been regular inspections
carried out to see if the staff adheres to thebésteed requirements.

On the basis of analyses performed the locations afiditional installation or
replacement of existing radiation monitoring desideave been identified in the
controlled area.

IAEA Comments:

The INPP has started several partial activitieh wim to eliminate causes that could
lead to the increase of individual effective doged spreading of contamination.

The main principles regulating behavior of all mensel entering the controlled area
have been revised and incorporated into documenstrtiction on Radiation
Protection” PTOed-0512-2V8. The document clearlyecdpes responsibility of
personnel in area of radiation protection, limm$roduction of personal items and
specifies activities that are not allowed in colaarea.

Random checking of items introduced into controll@aca has been launched;
additional boxes for personal items storage haea laelded.

An operational personnel passes through the peabdefreshing training. The main
aspects are concentrated on improvement of persemaeness and elimination of
deficiencies identified during the OSART Mission.

Detailed analyses of contamination levels at trecta hall have helped to reduce
spreading of contamination. Creation of an addaiatontamination checkpoint has
been incorporated into the radiation protectionmexdive plans.

Evaluation of radiation measuring equipment avditgbhas helped to specify the
scope of monitoring equipment to be added. 36 pietdhand and small items RZB-
04 measuring equipment will be installed in spedifiocations in the controlled area.

Conclusion: Satisfactory progress to date
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7.3(a) Good practice:Non-reagent decontamination of primary circuit

6.

7.

Reactor RBMK-1500 has a number of peculiarities:

* large number of channels

e branched pipeline network

» special thermal treatment of fuel channels fromNBr-alloy which provides
certain limitation to the acid application for detamination

e condensate-feed circuit operates in a neutral oxygede (200ppb £

The INPP together with VNIPIET and NIKIET has deymd non-reagent
decontamination process of primary circuit. Thistimeology is based on the change
of behaviour of radiolysis productd{, H,O- , O,) during cooling down.

Process consists of the following stages:

Cooling down of primary circuit after shutdowith t80°C with running MCP and by-
pass purification system of primary circuit. Corntcation of corrosion products in the
water during this period is not very high.

Circulation cleaning of primary circuit in orde remove corrosion products which
have appeared during cooling down. At this stageitbn corrosion products appear
within the temperature range 150-1@0

Boiling mode of primary circuit at the temperat95-108C during 11 —1 6hours,
Cooling Down Pumps are used and by-pass purificaystem of primary circuit is in
operation. Concentration of corrosion productsaases 2-4 ppm.

Main Circulation Pumps are switched on in orderemove corrosion products from
the surface to water during this previous stage

Corrosion products are removed from stagnatatkzdy means of water speed
acceleration

Flushing of equalizing pipelines between sepamtums

Flushing of drain pipes from the main pipelines.

Gamma-sensor installed at the inlet pipe to thedms purification system of primary

circuit provides monitoring of efficiency of diffent flushing stages. These sensor
indications are displayed by the computer of Idoébrmation system. On the basis of

sensor readings the corrections of each stagecdi@med.

As a result of annual flushing the stable gammalle maintained. During flushinthe
corrosion products in amount from 20 to 70 kg waittivity from 70 to 200 TBq are
removed.
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7.4. RADIATION PROTECTION INSTRUMENTATION, PROTECVE CLOTHING,
AND FACILITIES

7.4(1) Issue:Personnel contamination monitoring process withliegipon of the personnel
portal monitors (PPM-1) is not effective enoughfudfill requirements of the NPP
monitoring programme.

 Due to the fact that 16 monitors are installed he RBMK reactor radiation
controlled area and due to the huge number of paesd2800) entering radiation
controlled area every day, a specific arrangemepesonnel body contamination
monitoring has been accepted. Personnel goes (bubtstop) through portal
monitors PPM-1 equipped with 4 scintillation detest Only in the washrooms
personnel could be monitored by WBM Rados 860 ol\PAE.

« PPM-1 monitors are designed for detection of persbaurface contamination 0,4
Bg/cnt distributed over whole body. Their lower detectlonit was estimated as
approx. 3000 Bg. They are not able to detect Iredlicontaminated areas (several
100 cnf) with activity higher than 0, 4 Bg/cn

» Several PPM-1 located in different areas were destieen passing through with
gamma sources of total activity 4-7 kBq. It wasve that lower and upper part of
PPM-1 (height of each approx. 10 cm) is not eftedyi monitored.

Low effectiveness personnel body monitoring periedmby PPM-1 monitors
represents potential hazard of external and inkeex@posures and spreading
contamination from the radiation controlled area.

Recommendation: The plant should improve effectiveness of personbetly
contamination monitoring performed by personnekgdanonitors in accordance with
the NPP monitoring programme.

IAEA Basis: RS-G-1-1; 5.23:

“Registrants and licensees shall:

(9) provide, as appropriate, at exits from conéwlareas:

(i) equipment for monitoring for contamination d&irs and clothing;

(i) equipment for monitoring for contamination afiy object or substance
being removed from the area,;

NS-G-2-7: 3.12

Equipment is required to be provided, as appropriar the monitoring of persons at
exits from controlled areas in order to ensure t@itamination levels on their
clothing and body surfaces are below a specifieelle

Plant response/action

INPP management has analysed the revealed defesenod admitted necessity to
strengthen personnel body contamination monitokipghe use of additional portal
monitors.

To date, the appropriate modification has been |dped, the equipment has been
purchased and preparations for its installatioruaderway.
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IAEA Comments:

The NPP has thoroughly evaluated possibilities tftg personnel contamination
monitoring process improvement. They evaluated rséveoptions including
modification of existing PPM 1 monitors taking intaccount factors such as
decreasing number of staff entering in the contirgla and RP requirements during
further period of the NPP life cycle (and decomimoissg).

Evaluation has resulted in decision to modify emgthanging rooms situated on 2-nd
and 3-rd floors in building 140/2. It has been ded to add 4 (2 at each floor)
personal contamination monitors ARGOS 4 to alreadgting monitors WBM Rados
860 and PMW-3E, respectively.

Exit routes have been modified, e.g. staff leaval@nging room and showers is
rerouted to PMCs. Measurement equipments and &xitglean” part of changing
room are equipped with barriers protecting unauledr passage without personal
contamination measurement.

Reconstruction of changing room situated on 2ndrfis in progress, accomplishing
of all reconstruction is planned to the end ofybar 2008.

Revision of Instruction on radiation safety refeechanges that have been accepted,
specifies and tightens up rules for personnel hehawring contamination monitoring
process.

Changes performed in changing rooms and modificatib equipment represent a
considerable improvement of personnel contaminationitoring standard.

Conclusion: Satisfactory progress to date
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8. CHEMISTRY

8.1 ORGANIZATION AND FUNCTIONS

The document “Management of Chemistry” is develogetNPP. It describes the activity for
safe support and operation reliability of main playstems relating to the coolant chemistry
control; exclusion of hazard materials; and resjwlity of the Technical Director and Chiefs
of plant’s department.

The staff is well informed about the plant polidjhe document “Objectives and tasks of
Chemistry Department” is revised every year. Thosuinent describes the entire activity of
the Chemistry Department related to operation, todng, maintenance and WANO
performance indicator.

The Chemistry Department is responsible for chehaeoatrol of primary circuit, condensate
polishing system, gas and oil, monitoring actigfieadioactive waste management and
operation activities for different systems such as:

Make up water plant,

Condensate polishing system

Special low salted water chemical purification eyst
Radioactive waste treatment system,

Storage of chemicals,

Primary circuit bypass purification.

O O O0OO0OO0Oo

Radiation Protection and Industrial Safety Departime responsible for primary coolant and
other media radioactivity control. Environmentabdaatory is responsible for radiochemical
control of environment. The Nuclear Safety Deparimis responsible for fuel leakages
control. The Metal Control Division is responsilide corrosion-erosion control.

There are 234 employees working in chemistry depamt. The department is subdivided into
the five main following divisions: -

* Make-up water plant,

» Radiochemical laboratory,

» Special water treatment group,
* Ligquid waste treatment group

* Maintenance group.

The laboratories consist of two groups, water aasl & oil. The water group is responsible

for control all plant water and chemical controldefposit. The gas & oil group is responsible
for gas control of gas circuit, hydrogen contratpine, transformers and diesel generators oll
control.

The Chemistry Department is staffed with well-giiedl personnel, capable of performing
their roles and responsibilities in a safe manner.

The Chemistry Department interfaces well with a bamof different departments including
Regulations on Technical Directorate, RegulatiomChemical Department, Management of
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Chemistry and Job Descriptions. The responsitslif@ the chemistry department staff are
stated in their job descriptions.

The Chemistry Department is consulted on all mattelated to chemical control, hazardous
substances appliance, plant modifications anduoBtms on operation which could have
consequence on chemistry. The chemistry departashnte on the technical support related
to chemistry.

Each day the head of the Chemistry Department laad¢puty head take part in a number of
different meetings to address any operational aamht@nance chemistry topics. The meetings
of the department management staff are held weeklgre equipment operation, chemical
control results, documentation state and implentiemtaf activities are discussed.

All chemistry personnel have to perform periodidka@awns in their designated work areas.
A walkdown schedule is closely applied.

The results of the chemical control are submittedaitimely manner to the Plant Shift
Supervisor. These results are presented in a lopy @nd electronically forms. Almost all
safety related data are available on the planametr In case of deviations, the results are
provided immediately to the relevant operating penel and to the managers of chemistry, in
order to decide and implement the corrective astesisoon as possible.

Engineers of the Chemistry Department have speh@mistry education and sufficient initial
training, skills and knowledge. The responsibifity the personnel training is defined clearly
by the job description which is archived in the ifirag Center and in the chemistry
Department.

Chemistry Department personnel have initial andtinaous training and exercises. A
systematic approach to training (SAT) is appliedwldver the OSART team considers the
continuing training and the on-the-job practicdldeatory skills as insufficient. The team has
made a suggestion in this area.

8.2 CHEMISTRY CONTROL IN PLANT SYSTEMS

INPP is a one-circuit design plant with boiling cea and neutral water chemistry. Chemistry
control of primary, feed water, emergency reactmeacooling systems and gas control are
performed accordingly to the technical specificagidor safety operation of the Unit 2.

The amount and the periodicity of chemistry corstioleet the requirements of the standards.
The operational instructions (“Scope of chemicaitoal at INPP”) mentioned that chemistry
indicators should be regularly monitored, samplpougnts should be maintain in safe order
and chemistry staff has responsibility to resp#dinait values of each chemistry performance
indicator. The operational technical specificatiansl other operational documents set out the
levels and control of chemistry parameters anddetermined operational actions. The
relationship between chemistry staff and operatistadf is maintained at a good level.

In the last 5 years no deviations on chemical miis on the safety related systems were
observed:

- Electrical conductivity of primary circuit is #gte level of 0.1 — 0.2 uSm/cm, which is within
acceptable limit.
- Fe and Cu concentration in feed water is highantormally observed in the international
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practice (4-7 ppb and 2 ppb), but it remains withine limits of the plant technical
specification requirements.

Chemistry control is performed using automatic lfop) and laboratory instrumentations.
On-line instruments are used for water chemistmtrod to determine trends of chemistry
performance. To enhance the reliability of the cisény results, and improve the quality the
control chemistry data of on-line devices are pkdally compared to data obtained by
manual analysis.

Sludge at the internal surfaces of the main equmngesampled and analysed in a special
laboratory using atomic absorption detector analyst

The periodicity of the chloride control in the pany circuit is not conforming to the
requirements due to the fact that the automatiecdeig not electronically connected to the
network data system. Shift supervisor or chemistayf could not access to data by intranet.
This value has to be sent from chemistry departrieeaperations by oral system.

To ensure the control of organic carbon, specia eguipment is under commissioning.
Artesian water is used to produce demineralizeg@mw&uch artesian water contains almost no
organic compounds.

Both instructions “Programme of corrosion-erosiomnitoring of INPP equipment and
pipelines metal” and “Instruction on INPP equipmenndition from the chemistry point”
were developed as follow-up activities after thevosus OSART Mission recommendations.
These instructions were issued to evaluate the isfigmregime influence to the erosion-
corrosion process. The control of reference spatinmeluding the pre-stressed samples, did
not reveal any noticeable deviations.

Corrosion product level in primary circuit is lowerINPP reactor compared to a similar type
RBMK-1000 reactor. By consequence, the dose ratesis important at INPP compare to
other VVER-1000 units. Corrosion damages due tonistey regime are not detected.

Since 2003 it has been a remarkable increase Iridaleage caused by fuel defect unique to
Unit 2. Studies results have shown that when “enbituel is used the reliability the fuel
leakage decrease by a factor equal to 10. The sasaf/water chemistry of primary circuit at
Units 1-2 has not revealed any differences in chgnregimes.

Between 2001 to 2005, 21 leak fuel assemblies (#&e detected in Unit 1 and 71 leaky FAs
in Unit 2. The cause was determined to be a demds#irconium oxide particles on the
surface of fuel elements. The difference in théquarance of fuel between the units is caused
by the different factor such as treatments of tid thannels. Nuclear Safety Department
controls the quantity of deposits on the surfadeh® spent fuel assemblies (SFA) unloaded
from the reactor. A programme on the reductiorhefquantity of the leaking fuel assemblies
in Unit 2 reactor was launched in 2004. It was t@gwed on the basis of WANO
recommendations. This programme includes the reognt to send 4 SFA (2 of leaking fuel
elements) to the post reactor investigations; tdop@m SFA back-flushing in fuel channels
during outages. This programme is not completelfop@ed.

[-131 concentration limit in primary circuit is eslished when refueling defective assembilies.
At the present time 1-131 is 10 times higher thammal due to leaking FAs.
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For the moment leaking FAs could not be storedhéftiel dry storage facility.

Desaerated start-ups have been performed at INRIe 4098. This process is described in
details in the Procedure of Unit 2 start-up. Thgadlive is to minimize oxygen concentration
in the primary circuit and it was considered by G8Ateam as a good practice.

The consumption of hazardous chemicals has beeeatst] many times since 1992 in the
Chemical Department: Sulphuric acid by 2.5 timeaOMN by 3.5 times, HNO3 by- 4 times.
This is mainly due to the modification of the desigf the filter and application of new
technologies in the primary and secondary circuits.

Powdex process on the cartridge filter primary anbpurification system is in place at INPP.

Bypass cleaning by means of pre-coat filter alltovbetter purify the coolant from Zr and Nb

isotopes by 100%, from iron by more than 99%. Wes considered by the OSART team as
good practice and detailed in the list of chemifitrglings.

Condensate purification is efficient. Before stprtuhe programme of condensate and
feedwater circuit cleaning is executed, which dases in a very sensitive manner the
concentration of iron in the primary circuit.

The low salted water purification process systens wadified. This was considered by the
OSART team as good practice and explained in &gert.

Liquid radioactive waste generated as a result pdration is treated and then the solid
residues are bitumized or solidified. This systeas\wnplemented in 2006.

Prior to maintenance the tubes of condensers aemnetl and dried. Parts of condensers are
covered with a special coating named plastocor.

8.3 CHEMICAL SURVEILLANCE PROGRAMME

The staff of the “express” laboratory of chemicapdrtment is subjected to have regular tests
of knowledge for compliance with the qualificaticeguirements. They should pass once per
two years a knowledge test on the chemistry theonge per quarter a test of skills on
conducting check-samples analysis. However, the RISAeam found that practice of
analysis in chemistry, radiometric and environmetahoratory is not always in line with
state-of-the-art of chemistry and radiometric asiglymethods and quality assurance
requirements. The team has made a recommendatibis iarea.

Safety-relevant chemistry parameters should beralbed by two methods. For instance, the
concentration of chloride ions in the primary citcis monitored on-line and compared
periodically by using liquid Dionex 500 chromataogina Such approach is applied to control
also electric conductivity, oxygen, Fe, Cu.

Chemical and radiochemical measurement devicestaeked by a metrological laboratory
and have appropriate certificates.

Chemical and radiochemical devices are calibratedjever, in some cases the schedules of
calibration are absent. The OSART team discovehad documentation and data, such a
certificate or validity data are not always presandlo not adequately support safe application
of radioactive sources used for calibration of $qecetric devices. The team proposed a
recommendation in this area.
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The existing documentation on chemistry and radioubtry describes the process of
sampling, preparation of samples, and conduct efyaa however the OSART team found
that not all aspects of these processes are cobgreldemistry personnel. A recommendation
was developed to address this deficiency.

ALARA principles are observed by the personnelléroistry services. The dose rates of the
personnel are controlled continuously. Surface amomtation of sampling rooms and
laboratories is insignificant, however staff of oheal divisions of different departments is
not always informed about the results.

The OSART team noted some deviations from the stahgractice in usage of individual
protection means and control devices, which coaléiplained by the design particularities.

8.4  CHEMISTRY OPERATIONAL HISTORY

Results of analysis are systematically and daiblueated. Reports are prepared on a monthly
basis. The main indicators are trended, recordedurdented, archived and are easily
retrievable. An electronic database containing dbalmperformance indicators has been

developed and implemented. Trending of the mairarpaters was put in place in 1997.

Annual reports are issued and make a part of thet ginnual reports. They are submitted to
VATESI. No reports on chemical performance limlations were noticed

Results on recent developments and internationdlrational recommendations have been
considered by the plant. Based on the recommemsaissued as a result of extra-budgetary
activity, a programme was developed for the measent of the Electrical Chemical
Potential. The first results have been found teobsitive, which was reflected in the report
published by IAEA.

8.5 LABORATORIES, EQUIPMENT AND INSTRUMENTS

The laboratories of different departments are qoedpwith the required equipment for normal
operation. Accuracy of measurements is provide@. @éfore mentioned issues on calibration
are reflected in paragraph 8.3.

All laboratories are equipped with ventilation gmt but the control of these systems is not
performed regularly. For instance, in environmetahloratory, this exhaust ventilation was
found out of operation during the OSART visit.

The personnel always use personnel protective medne they execute activities with
hazardous chemicals. However, not all laboratasrescompletely equipped with protective
means for eyes.

The OSART team underlines the good housekeepingllistorage premises of chemical

department. For the most part, the chemicals ameecstseparately, labeled and have
certificates. But sometimes violations of chemica#ndling and storage requirements are
observed for instance in the environmental laboyata order to improve the safety level, the

team suggests the plant to keep handling of chésnadaays in line with safety requirements

of chemical, industrial and fire safety. A suggasstwas developed in this area.
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Post accident samplingystem is not foreseen by the plant design thathig there are no
procedures for obtaining, transporting and anatys@mples in post accident conditions

8.6 QUALITY CONTROL OF OPERATIONAL CHEMICALS AND OHER
SUBSTANCES

INPP has developed and uses the instructions oomimg inspection of materials and
chemicals. This document establishes the respdtisdbiand scope of control, applied to ion-
exchange resins, oil products, additives, bitumed ather chemicals. In case of any
discrepancies this given material is prohibitedrfréurther use at the plant. The results of
analysis are transferred to the procurement depattm

A schedule is established and followed to contilpldiesel fuel and additives.
IGNALINA NPP FOLLOW -UP SELF-ASSESSMENT

In response to OSART mission’s suggestion on caiyicontinuing training for chemistry
laboratories staff, on-the-job training programmasswell as training session schedules have
been developed at the plant. The plant’s spe@aliho are engaged as instructors, to develop
their teaching skills, were trained at the Traini@gnter. The training was provided
throughout 2007 and continues in 2008.

In response to the mission’s recommendation on ramsuhat practices of conducting
chemical and radiometric analysis conform to thatesof-the-art methods and quality
assurance requirements, analysis of methods ofichkas well as radiometric surveillance
used at INPP has been conducted. New methods leerm developed and implemented,
amendments made to the existing procedures, nevordtry devices purchased
(refractometer, spectrometers).

To fulfill recommendations on the usage of certifradioactive sources, an analysis has been
performed of all radioactive sources used for catibn of radiometric devices. The sources
with expired certification term and none-certifiedes have been withdrawn. Amendments
have been made to the existing procedures regapdotgbition on the usage, for calibration
and gageing of metering equipment, sources withepred verification term or the none-
certified ones.

To fulfill recommendation on providing performanakrepresentative sampling and analysis
on the entire INPP site, new procedures have bemrelabed or the existing ones
supplemented by the departments of the plant. NewpBng points have been arranged on
Diesel generators, tapping-in of additional valhhese been made. Appropriate amendments
have been made to the existing instructions andidgs at the working places of the staff.
The personnel have been acquainted with the amertdme

In response to OSART mission’s suggestion on engwabidance to fire protection as well as
industrial safety rules for handling of chemicathe practice of storing and handling
dangerous chemical substances has been examinee@al&® discrepancies have been
eliminated.
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STATUS AT OSART FOLLOW -UP VISIT

All laboratories (spectrometric lab., environment&d., RP lab., and radiometric lab. under
the responsibility of nuclear safety departmentyked together with the training department
to resolve all issues developed during the OSARSsoN.

In the area of chemistry, the team found that thatghas reached the status of issues resolved
for 3 recommendations and 2 suggestions out ues

The OSART FU team observed and questioned labgraimactices and considers that
significant progresses were made in the practidesnwmplementing laboratory analysis, by
developing on-the-job training of the laboratorgftby revising procedures and practices, by
managing in a more accurate manner the certifiétbrated radioactive sources used for
laboratory equipment, and by improving the sampdiygtem around Diesel generators.

Plant and laboratory tours provided to the OSARTtE&am positive results and a lot of areas
showed improvement. Strictness in labelling of cloais, appropriateness of arrangements in
the storage rooms for hazardous chemicals and tyooklaboratory equipment are visible.
All facts collected by the team were addressedrasolved.

With all issues resolved in the chemistry area, thenagement and the personnel of
Chemistry departments and associated proved titeireist to continuously improve the level
of safety of their installation, their documentatidheir practices and the control of their
activities.
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DETAILED CHEMISTRY FINDINGS

8.1. ORGANIZATION AND FUNCTIONS

8.1(1) Issue: The continuing training and on the job traininguses of chemistry and
radiochemistry laboratory staff are not sufficigrdkveloped.

* Continuous training of the radiometric control ledtory personnel is not
performed actually. The last trained person wdkO@8.
0 Refreshment training programme of Training Centasdnot include the
position of laboratory assistant.

*  Chemical department laboratory assistants training:

o0 applications for refreshing trainings are not subedi to the Training
Centre because this process is under responsibdity Chemical
Department;

0 engineering personal of Chemical Department dodsalveays register
weak points of laboratory assistant’s laboratorifssk

o for laboratory assistant external the training timsenot included in
working hours;

o insufficient attention is paid to laboratory praeti absence of laboratory
practice training sessions in continuous refreskiaming programme for
the laboratory assistant.

Without proper continuing training programme theermstry laboratory
personnel could increase the risk to make errocs deliver weak information
about plant status in the direction of operatiomspnnel.

Suggestion: The plant should consider conducting continuirggning and on-
the-job training courses for chemistry and radiociséry laboratory staff.

IAEA Basis: TECDOC-489.Safety aspects of water chemistry irRRW
2.2 A programme for periodic (continuing) trainiog all personnel working in
water chemistry control should be established.

Plant response/action:
The plant’'s management has considered the suggest®following has been done:

» Training programmes covering teaching skills depalent of the plant’s experts
(instructors and leaders who are involved in teaghpart time) have been
developed.

» Training of the plant’s specialists who are engageg@eriodic instructors has been
conducted to develop their teaching skills.

* The programmes have been prepared and, in 200@rdhess of continuing training
of the chemistry and radiochemistry laboratoryfsie#ts originated.
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The majority of ChD and RP (RP Laboratory and Emwinental Protection Laboratory)
staff was already trained in 2007-2008. In 2008tioming training of the staff keeps
going.

IAEA Comments

The OSART follow-up team recognizes that INPP clstépiand RP departments
together with the training center significantly imaped the chemistry continuing training
programme and on-the-job training programme by:

- Expending current training programmes for covgteaching skills,

- Developing refreshing training programme for tplnt's specialists engaged as
instructors,

- Planning a comprehensive programme to increasauimber of training hours in 2007
and 2008 for the continuing training and on-theyi@ining for the chemistry staff.

After discussion it was noticed that links betwedremistry and RP managers and
training organization have been improved and thieitig needs and training proposal are
in accordance.

The plant developed an annual programme validatedsayned by training department
and chemistry and RP managers and this will beasest in the future. The OSART FU
team supports this initiative and considers thggsstion as fully resolved.

Conclusion: Issue resolved
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8.2.

CHEMISTRY CONTROL IN PLANT SYSTEMS

8.2(a) Good practice:Desaerated start-ugd unit

Usually when choosing water chemistry method farcHr reactor, special attention
is paid to the normal operation parameters — b@sération mode. In such a case the
facilities are designed for the achievement and rtfe@ntenance of the necessary
parameters. The norms and means of achievemehedpecific parameters are not
always provided for transients due to their shantaton. One of such parameters
affecting the Inter Granular Stress Corrosion Cragk(IGSCC) is the oxygen
concentration in the primary circuit water duringt inydraulic tests and during start-
up phase after a continuous shutdown. After thel@joint defects of IGSCC type
had been detected in the downcomers between sepdrains and main circulation
pump (MCP) the plant developed the programme ahany circuit water desaeration
prior to start-up.

Desaeration procedure includes the following stages

1. At temperature 78C the non-nuclear heating of the reactor coolarstasted by
running the main primary pumps. Initial contentdi$solved oxygen is around 6
ppm.

2. When temperature in the primary circuit reach®@®C the circulation is started in
through the desaerator. The steam generated isep@ator drums is convoyed
together with the oxygen to the desaerator whexdald water for primary circuit
is warmed up.

3. At temperature 190 the reactor heating is maintained till oxygen @nigation
decreases lower 200ppb.

4. Simultaneously with the removal of dissolved gety from the primary circuit
water the feed water of the primary circuit is deated. Therefore the primary
circuit make-up from the desaerators results onlyminor increase of oxygen
concentration in primary circuit water (which is¢ethan 100 ppb)

5. During further heating till the nominal parametdhe oxygen concentration
decreases until 20-30ppb.

Actually no additional equipment is required fornstiprocedure. Its performance
causes extension of start-up activities by 5 togréijochowever it ensures to avoid the
cracking effect in sensitive zone.
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8.2(b) Good practice Powdex process on the cartridge filter for priyn@wolant purification
system.

Primary Coolant Purification System (PCPS) is ug$ed maintaining the water
chemistry parameters. It operates under the sagssyme as the reactor, however the
temperature shall not exceed’60 The system comprises 5 cartridge filters, 2 mix
bed filters and a filter-trap.

CLEANING OF PRIMERY CIRCUIT WATER
Q< 400m’/h
T <50C°
P < 92,5kgf/em’

L L I L I pki INLET

OUTLET

(1) CARTRIDGE FILTER ~ S=25m’
(2) MIX BED FILTER V=6m’
(3) FILTER-TRAP F=9m

In 10 years of operation the defects were idemwtifien the valves caused by the
abrasive qualities of the applied inorganic absarbBPERLITE. Only 20% of
radioactivity of corrosion products was presenthi@ primary circuit as particles with
the size more than 4. Other radioactive pollutions were present in asrcolloid
forms for which the efficiency of the cartridgetdits with PERLITE was very low.

In 1993 of the usage of the powdered ion-resin teated and held at PCPS. Since
1994 the ion exchange powdered resin has been enatsINPP. Taking into
consideration the composition of impurities in fpmary circuit water, as well as
economical factor, the mixture of cationite andoaite of Microlite type was chosen
with the ratio 2:1 and size of particles 20480

The following advantages were achieved using poedlegsins:

> Powdered resins ensure an efficient purificationt paly for particulate
impurities but also for the ion impurities and ajed particles of minor size.

» Total exchange capacity of the powdered resinssedun a more complete
way. The ion exchange kinetics has been improveidhmtauses the increase
of purification coefficient. As a result, after s installation the specific
conductivity has decreased from 0.09 to u&7cm.

» In accordance with the practical experience dupaogfication of water with
specific activity. equal to 2E55Ci/l performed in real conditions the cartridge
filter with powdered resin makes the activity 5 ¢ésnlower while the cartridge
filter with PERLITE reduces it only for one third.
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It reduces the dose rate of the resin in the miad bkers, decreases its
destruction and the aforementioned resin can bd osg&ch longer (the life
time of the resin in the mix bed filters is twi@mger at about 2 years)

When using the ion-exchange powder resin the nifetiextension of the
cartridge filters with the powdered resin and reaucof pressure drops were
identified.

Due to the lifetime extension of the cartridgeefilvith the powdered resin and
mix bed filter the capacity of the spent resin frone by-pass purification
facility of the primary circuit has been decreagegitimes.

Due to the exclusion of the abrasive absorbent FHRIrom the process the
operation of equipment of the absorbent preparatioih and filter material
retrieval has improved.
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8.2(c) Good practice:Modification of purification facility of low salt &ter (LSW).
Special purification facility of low salt water wasstalled at INPP to purify water
from impurities coming from the following equipmeartd systems:

« Blowdown of cooling circuit of control and protemti system,
* Condensate with lubricant of turbine equipment,
e Spent fuel pool,

It consisted of three cartridge filtetd+filter(strong acid cation)an@H-
filter(strong base anion).

PURIFICATION OF LOW SALT WATER
(CO-CURRENT REGENERATION)

Q <100m¥h

N N S
. }@j %@ st
INLET

OUTLET

5% NaOH {
‘ (1) CARTRIDGE FILTER S=13m’
®

(2) CATION EXCHANGEFILTER V=6m®
(3) ANION EXCHANGEFILTER V=6m'
(4) FILTER-TRAP S=4,6m’*

EFFLUENT WASTE

The facility had a lot of operation deficiencies:

» Often cationite resin got oily due to the high camtcation of oil (lubricant)
in the water of turbine equipment

* Non-conformance between the exchange capacity+bfter andOH-filter,
which caused overrun of regeneration solutions

e Unsatisfactory quality of regeneration due to thenel effect.

As a result the filter lifetime stopped at ~50 00dand conductivity at the outlet
was equal to 0.6-0Bm/cm.

After implementation of the Fast Acting Scram sgstehere 24 channels were
cooled in a film mode and the channel cavity wasmvol by the gaseous nitrogen
the load to the LSW purification facility increasdde to the necessity to retrieve
nitric acid obtained as a result of irradiation.omler to improve the operation of
facility and to prevent occurrence of tunnel effettte plant developed the
organisational and technical measures on reduofi@il capacity getting from the
turbine equipment. The plant started modificatibh. ®W purification facility for
counter-current regeneration. As a result filteatime extended till ~ 80 000 - 100
000m?® with conductivity at the outlet at about 0.30SBn/cm.

Although the significant improvement was eviderg titon-conformance between
exchange capacity dii+filters andOH-filters still remained. In order to correct
this last deficiency the plant decided to implemeentodification on th@H-filter.
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» Specialists performed calculation of the top antdmo distributor system.
The special filter nozzles with the gap 0.25mm wergtalled on the
bottom distributor system and with the gap 0.5mon-the top distributor
system.

Protective device was developed and installed ervémtilated pipe.
Floating inert material IN42 was loaded.
Type of loaded anionite was changed.

YV V VYV V

The capacity of loaded anionite was changed fram*@o 7.8 m”>.
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Thus, the “compacted bed” concept was implementedhe OH- filter which
resulted in the following changes:

> Filter lifetime extended till 160 000-220 000°m

» Water quality improved from 0.3-QuSm/cm to 0.12-0.38m/cm
» Capacity of drain water decreased of one third
>

Regeneration time reduced for 30% and thereforeifspeamount of
reagents for chemical regeneration and, respegtiville amount of
radioactive wastes reduced

» Resin removal from the filter during backwashingvesiminated
» Stream is distributed along the filter cross-sectioa more equal manner
All costs on this modification will be paid off vhiin 1.5 -2 years.
In conclusions the modifications implemented at FN&e not expensive, however
their performance resulted in great advantage ssritbed in the following:
1. Improvement of coolant quality

2. Cost reduction for reagents and ion-exchange res

3. Significant decrease of the amount of liquidisadtive wastes (more than
twice)

4. Improvement of equipment reliability and redantof water chemistry impact
to the IGSCC in downcomers.
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8.3. CHEMICAL SURVEILLANCE PROGRAMME

8.3(1) Issue:Practices of analysis in chemistry, radiometrid anvironmental laboratory are
not always in line with the state-of-the art and alevays in line with chemistry and
radiometric analysis methods and quality assuregmarements.

» The laboratory assistant of chemistry departmennhdyperforming pH measurement
and Cl dosage:

- performed only one measurement for each sample;
- did not fix the preliminary results, nor finaktts;

» The laboratory assistant of chemistry departmenhdyperforming oil analysis:
- did not fix preliminary results, nor final ressilt

* When sampling, RP laboratory assistant did notkltee flow rate of sample, which
should be done accordingly to the sampling procadur

 RP laboratory assistant had no skills on liquidsasneng — The technician
performed the leveling of the liquid in the glasdding the vessel not in her eyes
level what resulted to the different amount of idjun the vessels during sampling.

» The covering glass is not used in RP laboratorynduevaporation of samples for
radioactivity measurement.

* In the room 174/D-1 which is the RP laboratory #utivity on measurement was
performed when the door of the protective box was aompletely closed, which
should be done in order to provide the accuracyedsurement.

* From time to time the results of radiometric cohtroRP laboratory were reported
with error 70 to 150 % (standard practice — notertban 30%) .

» At the Environmental laboratory the laboratory sissit has no skills in weighting,
especially radioactive samples. Chemicals used hawxpired date.

* In the Environmental laboratory at the end of treasurement not the entire amount
of filtrated sample was transferred to the stoiglges by the laboratory assistant, but
the remaining sample was poured to waste.

* In Environmental laboratory logbooks, sometimes tbsults are registered with
error of 60-90 %.

Without strictly applying up-to-date analytical rhetls and quality assurance measures
the results of analysis might be incorrect and rmfation on plant status given to
operation could be wrong.

Recommendation: The plant should ensure that practices of analysishemical and
radiometric laboratories are conform to the stdtetbe art chemistry and in line with
radiochemistry analysis methods and quality asserasguirement.

IAEA Basis: -TECDOC-489.Safety aspects of water chemistryWRL
2.5 Surveillance (2)” A Quality Assurance Contrabgramme should be followed to
assure that laboratory analyses are accurate prabrecible.”
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Plant response/action:

The management has considered recommendationsoeidipg conformance of the
practice of analysis execution in chemical andaauditric laboratories with the state-of-
art techniques of chemical and radiometric control.

There has been analysis of the chemical controhnigques conducted in the

radiochemical laboratory, in the radiation protectiaboratory and in the environmental
protection laboratory of the RP department. It b@sn found out that the techniques of
metering were harmonized, approved and put in faomrding to the rules applicable
at INPP. Measures have been taken on eliminatidheofevealed deficiencies. Training
has been provided to the staff in accordance \ghnew instructions of chemical and
radiation control.

IAEA Comments:

Efforts have been made to resolve this recommemdain practices conducted in
chemical and radiometric laboratories:

- The plant revised the procedures for chemistgalyais to be more precise in the way
to perform analytical measurement and to handleahnepling.

- Practices were improved in chemical and radioiméboratories. Quality assurance
requirements are now closely understood and applied

- RP and environmental data are carefully revieweedvoid error dispersion in the
results superior to a predetermined value.

- On-the-job training for sampling methods, foruiid measuring, for environmental
condition has been improved.

- Chemistry analysis and results are verified &y @hemistry engineers and they are
more attentive to the validity of the results.

- Control of the data is also performed by the hefathie laboratory before going to the
head of the department.

INPP resolved the series of facts observed duhegQSART mission and put in place
corrective actions, which goes beyond these remarkge by the OSART team.
Nowadays, the methods and practices to perform igem radiochemistry and
environmental analysis are strictly followed andtcolled to avoid incorrect dispatch of
information.

Conclusion: Issue resolved
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8.3(2) Issue Certified and valid sources are not always useccélibration of spectrometric
devices.

The team noted:

» Absence of procedures on registration and influeridee room background to the
sensitivity of spectrometric analysis in the RFolabory,

* Radioactive source Eu-152 No0.130, which is usedddrometric calibration, has
no certificate (RP laboratory).

* Radioactive sourc€T'U, used for calibration of gamma-spectrometric de\ace
expired (certificates No0.138/99/20457, 141/99/2Q461310/99/20459 expired
01/04/2002) (RP laboratory).

» Radiometric Laboratory (Nuclear Safety Dept.) —@adtive source for calibration
OCTI'M No.35 has expired.

» Radiometric Laboratory (Nuclear Safety Dept.) tighsource of Eu-152 (used for
calibration) is stored in the glass and the tophefglass is covered by insulation
tape. The glass is stored in safe without ventifatiThe certificate for the source
has expired.

Calibrations using uncertified or expired radioaetsource could lead to incorrect results and
information on plant status given to operation ddag wrong.

Recommendation: The plant should use only certified and valid oadtive sources for
calibration of radiochemistry devices.

IAEA Basis: TECDOC-489. Safety aspects of water chemistryWRL

2.2 Analytical instruments capable of achieving tiecessary sensitivity with sufficient
reliability for routine plant application are reqedl for a successful plant chemistry
programme.

Plant response/action:

A review has been conducted on the usage of ratreasources intended for checking
operability and calibrating metering equipmentha RP department.

According to the findings of the review:
« TheOCTI'H sources have been withdrawn from the circulation,

« An amendment has been made to the operating dotatieenregarding prohibition on
using for calibration and gageing none-certifiadioactive sources or the ones with the
expired verification term,

+ Calibration of the semiconductor detectors is edrout with the use of certified sources
MIX, OMACH and certified sources of andp-emission.

IAEA Comments:

The OSART team reviewed the spectrometric laboygicactices in handling, controlling and
using certified and valid radioactive sources falilrating spectrometric laboratory
equipment. The INPP chemistry management made retvensive review and eliminated
all discrepancies raised by the team during the RBAnission. Documents have been
improved and the management and storing of cedtid@d calibrated sources showed
significant progress.

Conclusion: Issue resolved
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8.3(3) Issue The sampling and analyzing procedures are ndistamt across the site.

While in general sampling and analyzing procedwaes correct at the plant, the
sampling procedures for diesel generator fluids radibchemistry analysis describing
the process of source preparation are not fullyebigped or absent. The following
deficiencies have been found:

* Procedure for activated carbon preparation foragdwvity control describes only
partially the process of drying and could lead noomplete removal of moister
from the carbon (RP laboratory).

» During applying the radioactivity control procedusgth usage of ion-exchange
resins, the resindB-17 andKY 2-8 are stated (incorrectly), currently in pragtic
other resins are used (RP laboratory).

* Radiometric Laboratory (Nuclear Safety Dept.) +¢his no procedure to describe
samples preparation.

* No procedure was found on liquid media samples gegpn for gamma-
spectrometric measurement. Same fact for the datect necessary measurement
amount and time for ensuring authenticity of thetoa (RP laboratory).

* In the Environmental laboratory filtrate drying pess is not completely described
in the procedure, details are missing for samppiregparation.

* In the Environmental laboratory the expert did fiod of weighing accuracy
registration procedure for sampling.

* In the Environmental laboratory 2 changes were rpoated in the sampling
procedure by hand written.

* For the Diesel generator (DG): sampling from oihks and water tanks is
performed from the lower part of level meter; arat from the tank itself. The
backup oil tank is not controlled; sampling pomabsent (DG).

* Only one valve is used in sampling devices forwdter and diesel tanks sampling.
Sampling point is not indicated on the scheme (DG);

» Sampling of procedure for oil (DG) exist but itnet known by field personnel who
make the sample;

* People performing analyses does not have knowledgihe way the sampling is
done (different person from different department)

Without proper execution of sampling information plant chemistry status given to
operations could be wrong.

Recommendation: The plant should ensure that the sampling and yanal
procedures are consistent across the site.

IAEA Basis: TECDOC-489: Safety aspects of water chemistryMWiRL

2.2 Analytical instruments capable of achievingteeessary sensitivity with sufficient
reliability for routine plant application are regedl for a successful plant chemistry
programme. Sampling techniques providing represgetaamples for analysis are
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required. It is recommended that utilities estdblsmanual of appropriate analytical
methods and sampling systems for use by operatfr st

Plant response/action:
The management has considered the recommenddtefaliowing has been done:

* Analysis of the documents ensuring fulfillment bifstrecommendation has been
conducted.

 There have been amendments made to the operatmgnéatation regarding
activated carbon control to monitor iodine activiity registration of inaccuracies
under the samples weighting.

* Measures have been developed and implementedrpegao arrangement of the
sampling spots in accordance with the OSART reconalaions.

* On the sampling lines from the diesel fuel tanksdlittmhal valves have been
tapped-in.

» Sampling valves have been tapped-in in the watstesys of the diesel inner
circuit, from the DG oil tanks (circulating and lkap one).

* The sampling points as well as a description ofsdn@pling technique for the oil,
fuel and water of the DG inner circuit have beesented into operating
documentation.

* In addition to the existing documentation on thengbng execution a new
procedure has been developed pertaining to thelsgrgnd samples preparation
for the gamma-spectrometric analysis performedbystaff of the fuel laboratory
of nuclear safety department.

* The personnel have been acquainted with the madtdias.

IAEA Comments:

The plant succeeded to bring solutions to all fdbts the OSART team observed
when looking at the sampling and analysing procesiuegarding RP laboratory,
radiometric laboratory and environmental laboratditye sampling process for oil and
water for the Diesel generator was improved, harmsmhand information is shared
between different plant organizations (oil lab. amgerator from electrical

department).

The chemistry management:
- Created new procedures, reviewed and up-datetefosampling procedures,

- Made modifications to improve the number of sanglpoints and the quality of
the sampling for oil and water at the Diesel gater and

- Trained the personnel accordingly.

The OSART FU team recognizes that INPP managemadera consequent effort to
resolve this issue in a due time and by consequevaleiates this recommendation as
resolved.

Conclusion: Issue resolved
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8.5.

LABORATORIES, EQUIPMENT AND INSTRUMENTS

8.5(1) Issue:The handling of chemicals is not always fully imel with fire protection
and industrial rules and safe practices.

» The levels of alarms in the sulphuric acid and Na@iks are absent.

* In the room 171/D-2, two (2) bags with oxalic aeick stored without stating the
allowed quantity for storage and without taking swas on compliance with
deleterious substance storage rules. One bag wies time table (RPD). The bags
were not sealed to protect the chemical againsiditym

* In the room 171/D-2 tanks with nitric acid are stbrtogether with hydrogen
peroxide.

» Technological equipment in decontamination shopaslabeled with symbols for
chemical hazard in spite of presence of HNO3 anOila

» Expired chemicals are stored together with non rexpiones in same room.
Ventilation does not operate. Flammable substarares stored here as well
(Environmental laboratory).

» The storage room has no identifying signs. Thetiexgsstorage is not suitable for
aggressive liquids storage. Vessels with acidstned in the storage room and no
other information is written on the labels excepte tname of the acid
(Environmental laboratory).

* The list of chemicals (including flammable subs&s)cdoes not contain the
information on their amount (Environmental laborgjo

* In the chemicals storage room (516/D0) some bottigs the expired chemicals for
pH calibration are stored.

* In the Environmental laboratory, the laboratoryistast does not use protective
glasses.

Flammable and hazardous chemical materials mustsdpmarated, marked, and
controlled. The non-observance of standards of adarhandling can challenge fire
safety and industrial safety.

Suggestion:The plant should consider ensuring that the chasiicandling is fully in
line with fire protection and industrial rules asafe practices.

IAEA Basis: NS-R-2

2.30 The operation organization shall make arramggsfor ensuring fire safety on the
basis of a fire safety analysis which shall be quidally updated. Such arrangements
shall include: application of the principle of de$e in depth, assessment of impact of
plant modifications of fire fighting; control of otbustibles and ignition source;
inspection, maintenance and testing of fire pradeaneasures.

Plant response/action:

The management has considered the suggestion oimgirevement of chemicals
handling to respect fire protection and industsafety rules. Compliance of the
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chemicals handling practices to the safety requerésmhas been checked. Measures
have been developed and implemented for the eltmmaof the revealed
discrepancies.

IAEA Comments:

The OSART FU team made a large field tour to oleséine improvement made by the
INPP in the areas of handling of hazardous chesyidabking at industrial safety
protection of the employees and fire protectioruatbthese storage areas.

Significant progresses have been made:

- Alarm level of chemical storages have been fiXedw ultrasonic system is in
operation),

- Storage measures around chemical (humidity, aéipar sealing, etc...) have been
taken,

- Storing non-compatible hazardous chemicals irstiee premise is now avoided,

- Labels on the risks on using hazardous chemregbgesent on the equipment, on the
door of the storage rooms,

- Presence of expired chemicals has been eliminated

- Equipment of storage rooms and storage conditemastaken into consideration in
case of leakage (absorbants),

- Lists of chemicals posted in the storage arez@mgplete.

The team considers that resolving this suggestemued strong involvement from the
management and from the plant employees. Takirmgaotount the observation done
the FU OSART team considers this suggestion asvexso

Conclusion: Issue resolved
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9. EMERGENCY PLANNING AND PREPAREDNESS

9.1. EMERGENCY PROGRAMME

The Atomic Energy Law defines the responsibiliieghe field of accident prevention and
management of accidents and their consequencesofd® with an accident at the Ignalina
nuclear power plant (INPP), a specific national ejaecy response plan (NERP) has been
issued and gives a description of the responsdsli& co-ordination actions between the
concerned Ministries (Defence, Environment, Health), other State Administration
institutions (Civil Protection Department, Fire Res Department, ...), support bodies
(VATESI, Radiation Protection Centre, ...) and coestand local authorities. It describes
also the arrangements and implementation proceavitegespect to the notification process
and the protective measures for the population.

In the case of an emergency declared at the INFIPatiecting more than one county, three
management levels are activated:

e at the national level through mainly the GovernmEntergency Commission taking a
leading role in the response actions and the Emeygelanagement Centre playing a role
of general advisor to the Emergency Commission;

e at the county and municipal levels at which theaaigation of the protection of the
population and of the mitigation actions are madagjectly or through the Emergency
Management Centre. In particular, these authorétresresponsible for the organisation of
the evacuation.

VATESI is appointed as National Competent Authonigder the Early Notification &
Assistance conventions. Formal bilateral agreemenist with Latvia, Poland, Denmark,
Norway. Unfortunately, such formal agreement doe$ exist with Belarus despite of
presence of Belarusian territory in the 30 km emecy planning zone (EPZ). The team
suggested the plant to support responsible au®rin establishing formal bilateral
arrangements to ensure timely notification of Bedan case of an emergency at the INPP.

The emergency response organisation (ERO) of INP&eveloped and maintained by the
Civil Defence & Emergency Protection staff (CD&EfRporting directly to the INPP general
manager. Two full-time members of the CD&EP areharge of the ERO activities.

Among the INPP staff, about 500 persons are apgajrsome with substitutes some without,
to perform emergency tasks. The ERO-staff is ngawized as an on-duty or on-cafiented
system. Despite a large number of people belonginige ERO-staff, the team founded some
evidences of understaffed ERO-functions. The teammatso no evidence of sufficient and
adequate ERO-staff being mobilized in the case rofemergency. The team suggested
optimizing the ERO staffing.

Agreements with the Visaginas hospital allowingtake care of about 20 irradiated and/or
contaminated injured persons, with the local firegdde and with a local transportation
company confirmed the good relationships betweenlfPP and off-site organisations and
support bodies.
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9.2. RESPONSE FUNCTIONS

One of the first actions of the ERO-staff is toidefan emergency classification in function of
the situation. Three emergency classes are def(laéelt, site emergency & general
emergency) based on technical and radiologicakassents and associated criteria. Upon the
declaration of an emergency class, expected respaxtgns such as taking of stable iodine,
prepare for evacuation, initiate off-site monitgrinteams, are listed in the ERO
procedures/instructions. The team observed thateéb@mmendation to take stable iodine is
expected to be issued very quickly in the develagiméthe emergency response, even before
or without medical advise.

A Technical Support Centre Room supports the teahrassessment and is composed of
about 10 people (Operation manager supported bgishef subdivision sections (reactor,
I&C, etc.)) giving a methodological support to RI&Mift Supervisor and recommendations to
plant operation manager.

The radiological assessment is supported by a Rawli&afety Monitoring Room, staffed
with a shift of 4 persons (supervisor, techniciad awvo health physicists).

The emergency planning zones are clearly defined3 &m sanitary zone under the
responsibility of the INPP and three zones underdsponsibilities of the off-site authorities:
3-5 km as Precautionary Action Zone, 5-30 km asettd’rotection action Zone (UPZ), 30-
50 km as Longer term protective action zone (LHAe UPZ & LPZ are divided by sectors of
22.5 deg (16 sectors) and segments of distanceer(&ector). The UPZ and LPZ cover
portions of territories from Belarus and Latvia.

In case of fire, the fire fighting is performed by advanced post of fire brigade, located
within the sanitary zone, having on-line connectiwith the plant fire alarms. The fire
response is developed in the section 3.6 of thertep

In case of an emergency declared on-site, the Ip#?Bonnel is alerted by on-site sirens, on-
site loudspeakers and on-site radio messages. aléis is followed by vocal instructions
broadcasted via the radio and loudspeaker netwditks.team experienced the monthly on-
site sirens test. The team encourages the platid@ post-announcement broadcasted on the
on-site radios at the end of the test. The teanergbd that outside the site fence but within
the 3 km sanitary zone, there are no dedicated sn&amprovide an alert (no sirens or
loudspeakers).

Adequate alerting arrangements (outdoor sirens)natalled to notify the population within
the 3-30 km EPZ. Further instructions with resgecthe actions to taken by the population
are given by the radio and TV networks. The actumabf sirens could be performed by the
Fire Rescue Department and the municipalities @fmsss, Ignalina, etc.) in their own
territory. The sirens of Visaginas can also, aa@kbp, being activated by the INPP plant shift
supervisor, using a redundant activation line.

If the instruction is given to assemble people b@-severybody has to reach his pre-
designated assembly point, not necessary the nesresThere are about 70 of such assembly
points, not equipped with radiation protection nseaxcept stable iodine tablets. The
assembly points are not identified and no indicatmute to these assembly points exists. The
counting process is performed without any practical or equipment, even if the information
from the access control system may be partly uSkd.team noted that the retrieval of any
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missing person (INPP staff but also contractorshagle without an endorsement by the ERO
management response team.

If an evacuation of the site is decided, the INRPspnnel is driven to Visaginas by bus
requested under the agreement with the transpmitabmpany. The evacuation is performed
without contamination check nor on-site nor ofesand without personal protection means
for the drivers and the evacuees.

The team recommended improving the effectivenesghef assembling and accounting
processes. The team recommended also to improvefféativeness of the protection of the
emergency workers and all the persons on the sitease of nuclear or radiological
emergency.

9.3 EMERGENCY PLANS AND ORGANIZATION

The INPP ERO is based on the same structure obmsgilities as in routine operation of the
plant. Each department or service is called to plag a role in the case of an emergency at
the INPP. In that case, the heads of departmerdssarvices are appointed to lead the
emergency response in the field of their respolisés. Twelve key management ERO-
functions (Operation, Maintenance, Radiation & Cloain protection, Medical group,
Physical Security, Information group, ...) are fornseghporting the site emergency director.

The ERO-plan (about 900 pages) consisting of argépart with the general description of
arrangements, training and equipment maintenancand. an operational part giving the
operational instructions, check-lists and if appiaed preformatted forms, for the different
groups as well as specific instructions for speditizards (chemical).

The team observed the weak integration of the ER@+pith the fire response arrangements.
9.4. EMERGENCY PROCEDURES

Most of the procedures and instructions are inaated in the ERO-plan. The plan and the
associated procedures and instructions are toviceawred or updated every 3 years.

The team observed that two different official logks (tracking of actions) are used by the
key management ERO-functions, one for exercisesomedto be used in a real emergency.
There are no preformatted logbooks for the retht@ERO-functions.

9.5. EMERGENCY RESPONSE FACILITIES

The main ERO-facility of the INPP is the Emerge@pyeration Centre (EOC) located in an
underground shelter and consists of rooms dedidatespecific expert/service groups (ERO
general management, public information, externahmainication/notification, radiation &
analysis, maintenance/mitigation, physical protetctiEOC logistic & medical support,
external fire brigade command post) or to suppartlagistics equipments (HVAC,
uninterruptible power system, storage of matenma aquipment, drinking water storage, air
regeneration unit, rest room, sanitary, etc.).ullh donfiguration, the EOC can accommodate
between 30 and 60 ERO- management and support staff

In general, the IT and telecommunication equipnoénbhe EOC is found to be adequate. The
team encourages the plant to reorganise the estrahthe EOC in order to perform a
systematic radiation monitoring check and to awwass contamination.
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The team encourages also the plant to completeedgngment of the EOC (e.g. back-up
copies of specific software loaded on the compytexformatted logbooks, food supply) and
to reinforce the maintenance and verification pdoces of the equipment as some evidences
of drawbacks have been observed by the team.

Beside the EOC, the INPP disposes also of the TemhBupport Centre Room and the
Radiation Safety Monitoring Room (SAMRB).

The SAMRB staff can access through big user-frigrildit screens to a lot of information
(more than 400 data or signals) concerning radio&gsituation inside the plant (in the
systems, under RM-readings,...) and on- & off-site lm® RM-monitoring (22 off-site
gamma monitoring stations). The SAMRB disposes afsmdiation monitoring equipment
(direct RM-readers, sampling material and analyseysand personal protective means for
daily and emergency purposes. The team identifreel $SAMRB equipment as a good
performance.

The team visited the emergency response centre (BRCATESI. The ERC is well designed
and equipped. The ERC is staffed with about 12gmersnd disposes of a direct connection
to the INPP data information system with accesthéoactual process parameters and status.
The ERC staff can also access to INPP documentsdgures, diagrams,...) using the ARKI
electronic data management system.

9.6. EMERGENCY EQUIPMENT AND RESOURCES

For ERO-staff, protective means (gloves, respiyajmrotection equipment, stable iodine
tablets, ...) are available at different locationgifmenance shops storages, EOC, ...).

For the non ERO-staff, stable iodine tablets amlable.

The Radiation Protection Centre in Vilnius disposekboratories for alpha, beta and gamma
measurements as well as mobile laboratory veh{sfesctrometry, air sampling, ...).

The local fire brigades dispose of appropriate goibte equipment (dose meters, protective
clothes, ...).

9.7. TRAINING, DRILLS AND EXERCISES

The team observed that the contractors must estiatbleir own emergency instructions based
on information and recommendations given by thatplia order to be licensed by the INPP.

As soon as the CD & EP have approved these inging;tthe contractor's management

becomes fully responsible for his staff in the cata declared emergency at the INPP. The
team encourages the plant to review this approachmposing the same emergency

instructions and arrangements to the contractorsrdier to avoid contradictory actions or

deviations, as already observed by VATESI durir@rtimspections.

For the ERO-staff, a three years-training programimeestablished as guidance for
establishing the yearly training programme for thiéerent concerned ERO functions.
Generally speaking, this top-down training approgttaining given by managers to
subordinates) represents 1 day training per 2 yiearthe key management ERO-functions
and 1 day training per year for the rest of the ES@f. This yearly programme consists of
lectures and possible functional training or piadtisessions. It includes also a feedback of
the previous full-scale exercise. The subjects @nttent of the lectures can be adapted on
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specific topics (like severe accident managemeidefjnes (SAMG) for example). These
training sessions are mainly classroom sessiorepexar the functional training, which could
comprise some practical use of material or equigmen

Two main types of exercises are organized at tiPIN

Every 3 years, a full on-site exercise includinigkaly functions, departments and sub-groups
of the ERO-staff is organised. A limited participat of the non ERO-staff is also included in
this exercise. The typical duration for this kindeaercise is 6 hours (during working hours).
The patrticipation of the off-site organizations aupport bodies is however limited, except
for VATESI and the media. A working group with repentatives of different departments
and services & CD & EP staff prepares the exerstgmario and sub-scenarios, including the
expected response actions. During the exercise, eamt of pre-designated
controllers/evaluators is acting under the supamief an exercise coordinator. The CD &
EP staff and the exercise working group issue ttercese report based on evaluation of
findings of the evaluators/controllers. It includesommendations followed-up by the yearly
action plan on EPP issued by the CD & EP staff.

Staff exercises for the key management functionsrganized every 2 years with a typical
duration of about 2 hours, normally during workitigie sometimes outside working time
(last exercise organised outside working time datddecember 2000).

For these staff exercises, no off-site organizabiosupport bodies participate.

The date of all full on-site scale and staff exsgsiis beforehand announced.

There are no unannounced drills, exercises, malitia or ERO-availability tests, where as
such unannounced drills or exercises are geneaatipe at most plants.

The team observed a lack of systematic or organieedication of the regular participation
of substitute(s) during exercises. Some positioagehtherefore never been tested by a
substitute during an exercise.

The team recommended to improve the periodicalsdaihd exercises programme including
periodic, comprehensive and integrated on-siteadfasite exercises.

9.8. QUALITY ASSURANCE

The ERO-plan, procedures and instructions are lstted under the general QA
requirements.

The team appreciated the yearly issue by the CDRsEaff of an action plan on EPP
(including training topics, exercise preparatioriats,...) to be approved by the general
director.

IGNALINA NPP FOLLOW -UP SELF-ASSESSMENT

Suggestions and recommendations in the field ofrgemey planning and response have been
thoroughly analysed and consequently the correatigasures have been developed.

The plant staff, for the purpose of development emplementation of measures, strived to
resolve the revealed issues integrally, withoutngelimited by the scope of specific
suggestion or recommendation.
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For instance, while developing the plans for optimtion of the ERO staffing the criteria for
substitutes have been developed, which, among ftlercompass training system and
frequency of participation of the key staff in esises.

In solving the task regarding the improvement o #ffectiveness of the assembling and
counting of the evacuated personnel the decisios taken to develop a special software
enabling to determine the number of personnel estadufrom different controlled areas, as
well as a special “Booklet for INPP Staff on Actsoim Case of a Fire and Emergency” has
been developed and was distributed to each worience.

The Plant management applied to the maximum exttenéfforts for initiation of the process
for conclusion of the special, bilateral agreemastiveen the Governments of Lithuania and
Belarus regarding timely notification of responsilaluthorities and the population within the
30 km area in case of an emergency. The draft agmeehas been developed and is currently
being reviewed by the Governments of Lithuania Bathrus.

Additional assembly points have been arranged apgl®d with personal protective means
as a consequence of implementing measures relatedprovement of the effectiveness of
the protection of the emergency workers.

In spite of the certain progress made in this fieglee plant shall continue to intensify its
efforts for complete elimination of revealed issussnsidering the better international
experience.

STATUS AT OSART FOLLOW -UP VISIT

In the area of Emergency Planning and Preparediiesplant has implemented several
actions since the OSART mission, however some o#ogions are still in the phase of
planning or implementation. Therefore the overatigoess in this area can be evaluated as
satisfactory to the date of the follow-up visit.

Sufficient number of additional staff was addedhe on-site monitoring survey group and
radiological assessment group. The subdivision rakérgency response staff into shifts
resolved the concern of having no on-call systerowéler certain actions are still to be
implemented (e.g. development of additional plaos response to beyond design basis
accidents, organization of further unannouncedases).

The plant made an inquiry to the Ministry of Ecorpom May 2007 about the status of
establishing bilateral agreement with Belarus rdigar timely notification on nuclear
emergencies. However at present the agreementlegl not exist. It is expected that this
process will be completed by 1 August 2008.

The total number of ‘first stage’ assembly poist®4. It is a further increase compared to the
time of the OSART mission and it is a high numbeinternational comparison. In March
2008 it was concluded that the access control sysieables to determine the number of
evacuated people from different protected zonesigwemergencies, however it is not clear
when this system will be used as standard opewdtjgmocedure for automated accounting of
staff after assembling.

Medical staff, ambulance cars and emergency manmnstaff are now better supplied with
emergency response equipment. Six locations useerdgl assembly points were supplied
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with devices to control radiation dose rate, howewahese locations there are no devices for
contamination control.

Participation of off-site institutions in the emergy exercise was broadened. An
unannounced exercise has been performed. Howegeirdhuency of emergency exercises
has not been increased, it is still low in inteio@édl comparison.
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DETAILED EMERGENCY PLANNING AND PREPAREDNESS FINDIN GS
9.1. EMERGENCY PROGRAMME

9.1(1) Issue:The staffing of the Emergency Response Organizd&®t0O) is not performed
in an optimized manner.

« Despite a high number of appointed ERO staff (al&®@) and some very well
staffed groups (e.g. 2 shifts of 10 persons forpihielic information duties or shift
of 4 persons for the radiation safety monitoringm), some ERO functions seem
to be understaffed, like

o0 On-site monitoring survey (1 manager & 2 monitonmgmbers)
o Radiological assessment group (1 manager and aHsi)
o Civil defense and emergency response staff (2 psjso

* Only key management ERO-functions dispose of apedisubstitutes. In some
case, there is some overlap in this substitution (Bechnical Director and head of
safety and QA service are the deputies of the GéManager)

e« The actual ERO is not organized as an on-call systven for the key ERO
functions (e.g. EOC management & support functions)

* As no availability or unannounced mobilization tissperformed to assess the real
availability of the ERO-staff in different conditie (during working hours, during
nights and WE, ...), there is no evidence that sigfficand adequate ERO-staff
could be mobilized in the case of an emergency

* The plant does not have prescription or criteri;etsure that designated ERO-
substitute should perform an exercise before tagp®inted

Un-optimized emergency response organization staffnay lead to inadequate or
delayed emergency response or to difficulties enttihrnover process for long duration
event.

Suggestion:Consideration should be taken by the plant to dgérthe ERO staffing.

IAEA Basis: GS-R-2: 5.8, 5.9

Personnel shall be assigned to appropriate positionall operating and response
organizations in order to perform the functionsassary to meet the requirements
[...]

Sufficient numbers of qualified personnel shalldwailable at all times in order that

appropriate positions can be promptly staffed ases®ary following the declaration

and notification of a nuclear or radiological enesrgy

EPR-METHOD-2003

B2.3 (p92)

[...]JAssign personnel to all the positions in the p@sse organization needed to
perform the functions [...] and ensure they can bed adequately [...]

B2.4 (p93)

[...] Identify personnel to take over key emergen@nagement positions in situations
where primary staff is unavailable. Provide for twomous 24-hour emergency
operations [...]
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Plant response/action:

The plant management shares the concern expregsied éxperts regarding this issue
and has made the following upgrades. Namely:

the development of a new issue of the Emergencypdtese Plan has
encompassed the review of emergency response piresedf the INPP services
and lists of managers and their substitutes;

the staff of each service has been subdivided 3nshifts (considering 24 hour
work period);

criteria have been set for substitutes and incluai®ing system, frequency for
participation in exercises;

the indicated criteria will be included into theRR Emergency Response Plan
during the subsequent periodic review (August 2008)

substitutes of managers acted as Heads of EROc8srduring the full-scale
exercises (2007-12-22).

Following the full-scale exercises, a drill for essly without preliminary
notification of Heads of ERO Services was additiipneonducted in January 2008 in
order to evaluate actual availability of Heads urditferent conditions.

The plant also schedules to conduct tabletop esesdior Heads of ERO Services
regarding assembly without preliminary notificationrNovember 2008.

IAEA Comments:

Sufficient number of staff were added to the oe-gitonitoring survey group and
radiological assessment group. The subdivisiomudrgency response staff into shifts
resolved the concern of having no on-call system.

However certain actions are still to be implementeith future deadline, e.g.
development of additional plans for response toohdydesign basis accidents,
organization of further unannounced tabletop esescfor the heads of services of the
Emergency Response Organization.

Conclusion: Satisfactory progress to date

162

EMERGENCY PLANNING AND PREPAREDNESS



9.1(2) Issue: A formal bilateral agreement with Belarus is absefhbe Belorussian
population within the radius of the 30 km zone doubt be notified in a timely manner.

Due to the absence of bilateral agreement witlafs| the notification of an emergency
at the INPP could be delayed, impairing the sabétthe population inside the 30 km
zone situated in the Belarus territory.

International experience shows that solid, welkted and agreed arrangements are
needed for adequate assurance of timely notificatio

« No official bilateral agreement with Belarus on ification & information
exchange in the case of a nuclear or radiologivergency exists.
* Such bilateral agreements are concluded with LaRadand, Denmark, Norway.

Absence of bilateral agreement with State withia tiefined emergency zones may
delay the notification and impairing the safetyttté concerned State’s population.

Suggestion:Consideration should be taken by the plant to tssmfluence supporting

competent authorities and bodies in order to estalds quick as possible formal
bilateral arrangements with Belarus to ensure gymabtification of responsible

authorities and the population in the 30 km emerggatanning zones within Belarus
in the event of a nuclear emergency at the INPP.

IAEA basis:

IAEA - Convention on Early Notification of a NucleAccident — Article 9

Bilateral and multilateral arrangements - In furimee of their mutual interests, States
Parties may consider, where deemed appropriate,ctimelusion of bilateral or
multilateral arrangements relating to the subjeatten of this Convention.

IAEA GS-R-2: 4.15, 5.12,

In the event of a transnational emergency the yingf State shall promptly notify

directly or through the IAEA those States that rhayaffected. Arrangements shall be
made to ensure that all States within defined eerayg zones are provided with
appropriate information for developing their owneparedness to respond to an
emergency and arrangements shall be made for apgeprans-boundary co-

ordination

IAEA NS-G-2.4: 6.58

The operating organization should establish thessary organizational structure and
should assign responsibilities for emergency pega@ss and response. This includes
arrangements for [...] (iv) timely notification andopision of information in the
framework of the Convention on Early NotificatiohaoNuclear Accident

IAEA EPR-METHOD-2003

A4.5 (p61)

Other States within the emergency zones shouldblestabilateral or multilateral
agreements that provide for rapid and direct raatifon by the facility.

B3.2 (p94)

This must include arrangements to receive prompificetions of a site area or
general emergency at any [...] category | or Il faacillocated in another State that is
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within the distances specified in Appendix 5 foe temergency zones and food
restriction planning radius.

Plant response/action:

The INPP Administration has appealed to the Goveminof the Republic of
Lithuania requesting to conclude as soon as passbbilateral agreement with
Belarus regarding timely notification of responsilaluthorities and the population in
the 30 km emergency planning zones within Belarughe event of a nuclear
emergency at the INPP. The draft document “Bildté&greement between the
Government of the Republic of Lithuania and the &oament of the Republic of
Belarus on Urgent Notification in the Event of Nemi Emergencies, Exchange of
Information and Cooperation in the Field of Nuclead Radiation Safety” has been
drawn up.

Currently the above indicated Agreement is undeiere by the Governments of the
Republic of Lithuania and the Republic of Belarus.

IAEA Comments:

The plant made an inquiry to the Ministry of Ecoryoim May 2007 about the status of
establishing bilateral agreement with Belarus reigar timely notification on nuclear
emergencies. The answer from the Ministry indicdked in August 2006 Belarus had
expressed its readiness to negotiate on the sudnecthe negotiations were ongoing.
However at present the agreement still does nat.elkiis expected that this process
will be completed by 1 August 2008.

Conclusion: Satisfactory progress to date
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9.2. RESPONSE FUNCTIONS
9.2(1) IssueThe assembling and counting processes at the sulamiot effective.

* The total number of assembly points is about 76aparound the site boundaries,
which is much more than the international practice

* The assembly points are not identified and no ettho route to these assembly
points exist

« Some assembly points were never tested duringisgsrc

* There is no plant lay-out or map indicating theeadsly points

* There is no general instruction booklet indicatitype of signal(s), expected
response actions and location of the assemblypoint

e« The counting of the personnel is purely manual exithany practical tool or
equipment, even if the information from the accesstrol system may be partly
utilized

e Instruction is to reach the own predefined assermbigt not the nearest one

* The retrieval of any missing person is under thealiresponsibility of its direct
line manager without an endorsement by the ERO gaamant response team

e The same process and responsibility delegatiorpgdicable for the contractor
staff: the INPP management does not endorse tip@nsibility to count and to
retrieve a missing contractor’s people, which itsmle good international practice.

Ineffective assembling and counting of personnatdase of an emergency could lead
to unnecessary personnel exposure and/or inadegumeigency response.

Recommendation: The plant should improve the effectiveness of tsembling and
counting processes.

IAEA Basis: GS-R-2: 4.51

The operator of a facility [...] shall make arrangeseto ensure the safety of all
persons on the site in the event of a nuclear dol@gical emergency. This shall
include arrangements: [...] for all persons on the $0 take appropriate actions
immediately upon notification of an emergency; twaunt for those on the site; to
locate and recover those unaccounted for; [...]. Tdwlity shall provide suitable
assembly points for all persons on the site anall'dte provided with a sufficient
number of safe escape routes, clearly and durakbiked, with reliable emergency
lighting, ventilation and other building servicessential to the safe use of these
routes....”

EPR-METHOD-2003: A4 (p63)

Provide instructions to those on site on their o@sg in an emergency or have

knowledgeable staff escort them. Post the inswuastion the response expected to a
warning signal, evacuation routes, and assembgsare

Develop a procedure to monitor the dose in thei@nassembly areas or shelters and
evacuate if necessary

A12.3 - 3.4 (p207)

[...] Describe the arrangements for protection ofsda-personnel (see Element A4.6).

Maps of the on-site area, showing assembly posfis|tered areas, and evacuation
routes should be provided in an appendix.
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A12.3 — Appendix 3 (p209)

Provide (or refer to publications providing) mapagtams of the on-site area or
facility showing assembly points, sheltered areasyacuation routes,
monitoring/sampling locations, emergency facilitiesxd areas that are potentially
hazardous under emergency conditions.

Table A14.11 (p226)

Assembly point: Locations where non-essential persbat the facility are assembled,;
accounted for and sheltered or evacuated [...] Aregswith sufficient room for on-
site non essential (non-response) staff (includiogstruction workers or other non
permanent personnel). The location must be eastigssible, provide some protection
from a release or exposure, and be continuouslytored.

Plant response/action:

The plant management shares the concern expreys#uk bexperts regarding this
issue. The Emergency Response Organisation conmdsgo the INPP organization
chart and the organization chart of the IgnalinaPNB based on the principle of
departmental subdivision. The number of assemhilytpas determined by the number
of subdivisions. In order to ensure assembly anghttog of personnel, assembly
points are arranged and appropriately designatedpaovided with the movement
routes. Additionally, a special booklet is beingftd that will contain designated
assembly points, as well as a special procedutlebeildeveloped to be used during
initial instructing of personnel with the indicatiof types of emergency alarm signals,
assembly points and personnel actions.

Heads of subdivisions carry responsibility for askl and counting of personnel,
organizing of their protection against hazardoustdi® (ionising radiation, etc.).
Counting of evacuated personnel is still performezhually but the automated access
control system functioning at INPP is also useddifidnally a special search group is
formed that ensures support to Heads of subdissairthe plant and contractors in
case of searching for those who have not left tbetrolled area. Efficiency of
assembly and counting of personnel has been tekigdg exercises. Significant
observations regarding assembly and counting cfoperel were not revealed during
the last exercises.

Additionally, some activities are ongoing regardimgplementation of a new
automated system for counting of evacuated persdayngroviding lists and personal
data of non-evacuated personnel (hame, subdivisewtion).

IAEA Comments:

The total number of ‘first stage’ assembly poings94. It is a further increase
compared to the time of the OSART mission and d isigh number in international
comparison. The list of assembly points is avadlalblut the booklet containing the
layout of the assembly points will be available twg end of 2008. The training
instruction for initial training has been preparkdyever printing is expected by June
2008. A leaflet describing actions to be taken taffdn case of emergencies was
developed and printed.

In March 2008 it was concluded that the accessrabsystem (TRAX) enables to
determine the number of evacuated people from réifite protected zones during
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emergencies, however determining the names and d#ia needs further software
development. It is not clear when this system Wwél used as standard operational
procedure for automated accounting of staff afsseenbling, including identification
of the names of those who are missing and need seérched and rescued.

Conclusion: Satisfactory progress to date
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9.2(2) Issue:The protection of the emergency workers and allpgesons on the site in the
event of a nuclear or radiological emergency isfulty effective.

« The assembly points are not equipped with persommdéctive measures, except a
first aid kit and stable iodine tablets

* In the assembly points, there is no systematicigi@v of water, to be used to take
the stable iodine tablets

* In the assembly points, there is no means to motiite radiation exposure or
contamination of the assembled persons

* No continuous monitoring of radiation levels in tB®C and in the TSC special
room

* No contamination check of the assembled personnel

* No contamination check during the on-site evacugpimcess (nor on-site nor off-
site)

* No personal protection means for the drivers ofetvecuation buses

e In case of a site evacuation, the contractors heweprovide their own
transportation means

e Site evacuation could be, in case of lack of transpion means, made by
escorting by walk to Visaginas (~8 to 10 km awaynirthe plant)

* No direct reading dosimeter available for the maidstaff

* No systematic contamination check at the entrahtleeoEOC (shelter) despite of
the presence of a detection portal Potential of umeontrolled spread of
contamination in the EOC.

e The EOC radiation monitoring access portal is nitdased properly with a
possibility of cross contamination

* No presence of vinyl in the ambulances in ordeavioid any risk of contamination
spread (vinyl is available in the medical servicenpises)

Ineffective protection of emergency workers andtadl persons on the site could lead
to unnecessary personnel exposure and/or uncaursfiread of contamination.

Recommendation:The plant should improve the effectiveness of ttuegetion of the
emergency workers and all the persons on thersitase of a nuclear or radiological
emergency.

IAEA Basis: GS-R-2: 4.51
The operator of a facility [...] shall make arrangemseto ensure the safety of all
persons on the site in the event of a nucleardol@gical emergency.

GS-R-2:4.50, 4.58, 4.62,4.71, 4.91

Arrangements shall be made to protect emergencykes®r in accordance with
international standards.

Such assisting personnel as [...], medical persoramel drivers and crews of
evacuation vehicles shall be designated as emergesrkers.
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[...] arrangements to assess continually and to detter doses received by emergency
workers; procedures to ensure that doses recenga@@tamination are controlled in
accordance with established guidance and intemetsiandards [...]

[...] This capability shall include arrangements fgromptly conducting
environmental monitoring and monitoring for contaation on people (e.g. evacuees)
[...]

For the emergency zones, arrangements shall be nf@ademonitoring the
contamination levels of vehicles, personnel anddgomoving into and out of
contaminated areas in order to control the spréadrdamination.

EPR-METHOD-2003

2.1.1. Goals of EPP (p5,6)

[...](7) to protect, to the extent practicable, thevieonment and property; [...] The
seventh goal is addressed by limiting the spreambiofamination [...]

4.1.2.(p36)

[...] On site there may be high dose rates, betatemtontamination or other
hazardous conditions in areas requiring actionhleystaff to mitigate the emergency.
Therefore, people responding on site must be peaviith appropriate protective
equipment and training.

A4 (p63)

Develop a procedure to monitor the dose in thei@nassembly areas or shelters and
evacuate if necessary [...]

Arrange to monitor and manage the contaminatioevatuees from the site, estimate
the dose [...] of those on site during the emergency

AG6.7 (p69)

Arrange to provide protection for emergency workerg Include arrangements to
continually assess and to record the doses recbietnergency workers; procedures
to ensure that doses received and contaminatiorcar&olled in accordance with
established guidance in compliance with internatigtandards [...]

Table A14.11 (p226, 227)

Assembly point: [...] The location must be easilyessible, provide some protection
from a release or exposure, and be continuouslytored.

Emergency Operations Facility (EOF) [...] continugusnitoring of radiation levels;
[...] sufficient protection to remain habitable (Thshould include provision to
monitor and control radiological exposures and aombation, to control other
hazards (e.g. heat, air quality) and to meet humesds (e.g. with food, water, and
sanitary and sleeping arrangement) if the facihitgy be isolated for an extended
period during an emergency)

Operational Support Centre (OSC) [...] a locatiort thél probably remain habitable
under emergency conditions, continuous monitorihgadiation levels; ready access
to equipment, instruments and protective clothiegded by response teams

B5.2 (p103)
[...] There should be provisions to continuously monradiological conditions and
control of contamination within the facilities afat evacuation if warranted.

169

EMERGENCY PLANNING AND PREPAREDNESS



Plant response/action:

The plant management shares the concern expregsied éxperts regarding this issue
and has outlined measures for improving the stuategarding this issue, namely:

e assembly points located within the controlled ameareplenished with the first aid
kits and KI pills;

e continuous radiation monitoring system has beerodhiced at the Emergency
Operation Centre;

« all evacuated personnel undergo radiation monioainchanging rooms;

* besides radiation monitoring performed at changimgms, additional radiation
monitoring group has been established at the ergsanf buildings 129, 185 in
order to ensure possibility to monitor contaminatod personnel exiting off-site;

* Medical Service staff has been provided with direeiding dose rate meters;

e the location of the radiation monitoring portaEERO EOC has been rearranged in
such a way as to exclude the possibility of crasgamination of personnel,

« ambulances have been supplied with plastic falriorder to prevent spread of
radiation contamination;

* Emergency Maintenance Service staff, besides stdimasonal protective means,
have been additionally provided with special pro#ec means against ionising
radiation for performance of emergency recoverykspr

Measures related to improvement of the effectivenes the protection of the
emergency workers and all the plant personnel aregbimplemented; additional
assembly points have been arranged in buildings 128, 31, 87, 38 and supplied
with personal protective means and radiation moinigoequipment.

It should be noted that on the basis of contramtgladed between contractors and the
INPP administration Heads of contractors performingrks at INPP carry
responsibility for counting and evacuation of swdeate personnel in case of a
nuclear, radiological or other emergency, as welfa provision of the subordinate
personnel with protective means. Bus drivers pariiog evacuation of personnel are
provided with personal protective means by the Mangnt of the Transportation
Enterprise.

IAEA Comments:

Medical staff has now direct reading dosimeters.b@tance cars are supplied with
plastic sheets to avoid spread of contaminationedgency maintenance staff are able
to use lead blankets, other type of shielding affdrdnt containers during emergency
mitigating actions. The entrance of the Emergenper@ing Centre (EOC) in its
present new layout allows control of contaminatdpeople entering the center.

Six locations used as central assembly points wepplied with devices to control
radiation dose rate, however in these locationsethee no devices for contamination
control. The EOC was supplied with two radiatiorselaneters, but still there is no
continuous monitoring of radiation levels in th@mws of EOC permanently manned
during an emergency.

Conclusion: Satisfactory progress to date
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9.7. TRAINING, DRILLS AND EXERCISES

9.7(1) Issue:The periodical drills and exercises programme it sufficient to assess the
effectiveness of the emergency response capaliliy.programme does not include
comprehensive and integrated on-site and off-sitxogses allowing assessing the
effectiveness of the coordinated response of allrgency response organizations.

* The plant does not have a systematic or organizedeps to check the
regular participation of substitute(s) during exsgs. Some positions have
therefore never been tested by a substitute danngxercise.

* The turnover process of the ERO-functions was ndgsted during an
exercise.

« The minimum exercise frequency is lower than lygar (minimum 1 per 2
years for the key management ERO-functions, 1 pgrads for the full on-
site scale exercise)

 During the 3 vyearly full on-site scale exercisege teystematic active
participation of off-site organization is limited tthe regulatory body
(VATESI) and the media

* No unannounced drills, exercises or mobilizatistdeare performed, where
as it is a general practice at most NPPs.

Without sufficient periodical drills and exerciseogramme, the plant could not
effectively assess the emergency response capabilit

Recommendation: The plant should improve the periodical drills agxercises
programme including periodic, comprehensive anégrdated on-site and off-site
exercises.

IAEA basis: GS-R-2: 5.33, 5.34, 5.35

Exercise programmes shall be conducted to enswae alh specified functions

required to be performed for emergency responseadnarganizational interfaces
[...] are tested at suitable intervals. These prognamshall include the participation
in some exercises of as many as possible of then@ations concerned.

The staff responsible for critical response funwdid...] shall participate in a

training exercise or drill at least once every year

The officials off the site responsible for makingctsions on protective actions for
the population within the precautionary action zarel/or the urgent protective
action planning zone [...] shall regularly particpat exercises.

NS-G-2.8: 4.34

The training for emergencies should include theookés performance of emergency
drills and exercises. [...] There should be full scakercises involving external
organizations such as the police, fire serviced)udamce teams, rescue teams and
other emergency services.
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EPR-METHOD-2003 B6.3, B6.6 (p107)

Exercise scenarios, simulation, or play should dadistic. [...] Organizations that
are not part of the response organization, butdbald play an important role (e.g.
the builder of the facility, the IAEA) should panipate in exercises periodically.
The individuals [...] who would fill crucial leadenghroles should participate in the
training, drills or exercises. Substitutes who vaonbt fill those positions during a
real emergency should not be allowed.

Plant response/action:

The plant management has reviewed the periodidéd dnd exercises programme
including periodic, comprehensive and integrateesits and off-site exercises and
state:

1. Frequency of drills is determined by the resohutof the Government of the
Republic of Lithuania regarding the training progex in the field of civil
protection. The periodicity of drills and exercisgdgnalina NPP is as follows:
« functional — once per year,

« tabletop — once per 2 years;
e full-scale — once per 3 years.

2. In order to back up the Heads of Services arslirentheir training during
exercises, substitutes of the Heads of Servicemal@ded as participants into
exercises. During the last full-scale exercisedopered in December of 2007
the following substitutes participated:

. Plant Operations Manager;

. Head of Logistics Service;

. Head of Technical Support Centre;
. Head of Shelter Service.

3. ltis planned that during the next tabletop eses for Heads of ERO Services
to be held in November 2008 the following subssitutwill additionally

participate:
. Head of Maintenance Service;
. Head of Notification and Communications Service.

4. Local authorities and institutions (fire proteat transportation, and medical
aid) participated in the last full-scale exercid@scember of 2007).

IAEA Comments:

The participation of substitutes in the emergenagr@se is now ensured.

Participation of off-site institutions in the emerngy exercise was broadened. An
unannounced exercise has been performed; it im@ththat the next unannounced
tabletop exercises for the heads of services of HEmergency Response

Organization will take place in November 2008 imthg the turnover process of

emergency response staff.

However the frequency of emergency exercises hialsaem increased, it is still low
in international comparison.

Conclusion: Satisfactory progress to date

172

EMERGENCY PLANNING AND PREPAREDNESS



173

EMERGENCY PLANNING AND PREPAREDNESS



SUMMARY OF STATUS OF RECOMMENDATIONS AND SUGGESTION S

OF THE OSART FOLLOW -UP MISSION TO IGNALINA NPP

7 — 11 April 2008

| SSUES RESOLVED |SATISFACTORY IN- WITHDRAWN TOTAL
PROGRESS | SUFFICIENT
PROPOSED PROGRESS
MOA R-1 - 1 -
S-3 1 - ) 3
2
0 R-1 -
S-2 ; ; 2
OPS R-3 1 2 3
S-2 2 - ; ; 2
MA R-2 1 1 2
S-2 2 - ; ; 2
= R-1 - 1 1
S-3 2 1 ) ) 3
OEF
- 2 2 - - 4
e R- 1 2 - - 3
CH R - - 3
S- - ; ; 2
EPP - - 3
S- - ; ; 2
TOTALR| R-17 R-7 R-10 - - R-17
(%) 100 % 41 % 59 % (100 %)
TOTALS| S-20 S-13 S-7 - - S -20
(%) 100% 65 % 35 % (100 %)
TOTAL 37 20 17 - - 37
(%) 100% 54 % 46 % (100 %)
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DEFINITIONS
DEFINITIONS — OSART MISSION

Recommendation

A recommendation is advice on what improvementsparational safety should be made in
that activity or programme that has been evaludtad.based on IAEA Safety Standards or
proven, good international practices and addrasseoot causes rather than the symptoms of
the identified concern. It very often illustratepeoven method of striving for excellence,
which reaches beyond minimum requirements. Recordatems are specific, realistic and
designed to result in tangible improvements. Absarsfcrecommendations can be interpreted
as performance corresponding with proven internatipractices.

Suggestion

A suggestion is either an additional proposal injeoction with a recommendation or may
stand on its own following a discussion of the ipernt background. It may indirectly

contribute to improvements in operational safety isuprimarily intended to make a good
performance more effective, to indicate useful egpans to existing programmes and to
point out possible superior alternatives to ongaeuogk. In general, it is designed to stimulate
the plant management and supporting staff to coatito consider ways and means for
enhancing performance.

Note: If an item is not well based enough to meetdriteria of a ‘suggestion’, but the expert oeth
team feels that mentioning it is still desirablee tgiven topic may be described in the text of the
report using the phrase ‘encouragement’ (e.g. #aert encouraged the plant to...).

Good Practice

A good practice is an outstanding and proven perémice, programme, activity or equipment
in use that contributes directly or indirectly tgevational safety and sustained good
performance. A good practice is markedly superothiat observed elsewhere, not just the
fulfillment of current requirements or expectatiotsshould be superior enough and have
broad application to be brought to the attentiootber nuclear power plants and be worthy of
their consideration in the general drive for examtie. A good practice has the following
characteristics:

. Novel,
. Has a proven benefit;
. Replicable (it can be used at other plants);

. Does not contradict an issue.

The attributes of a given ‘good practice’ (e.g. thee it is well implemented, or cost
effective, or creative, or it has good results)utidoe explicitly stated in the description of the
‘good practice’.

Note: An item may not meet all the criteria of add practice’, but still be worthy to take note lof.
this case it may be referred as a ‘good performgraxed may be documented in the text of the report.
A good performance is a superior objective that Heen achieved or a good technique or
programme that contributes directly or indirectlyp toperational safety and sustained good
performance, that works well at the plant. Howeviennight not be necessary to recommend its
adoption by other nuclear power plants, becausknaincial considerations, differences in design or
other reasons.
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DEFINITIONS - FOLLOW-UP VISIT
Issue resolved - Recommendation

All necessary actions have been taken to dealtivélioot causes of the issue rather than to just
eliminate the examples identified by the team. M@anaent review has been carried out to
ensure that actions taken have eliminated the.igsti®ns have also been taken to check that it
does not recur. Alternatively, the issue is no &ngplid due to, for example, changes in the
plant organization.

Satisfactory progress to date - Recommendation

Actions have been taken, including root cause otation, which lead to a high level of
confidence that the issue will be resolved in asaeable time frame. These actions might
include budget commitments, staffing, document gra&qon, increased or modified training,
equipment purchase etc. This category implies tti@atrecommendation could not reasonably
have been resolved prior to the follow up visither due to its complexity or the need for long
term actions to resolve it. This category alsoudek recommendations which have been
resolved using temporary or informal methods, oenvtheir resolution has only recently taken
place and its effectiveness has not been fullysasse

Insufficient progress to date - Recommendation

Actions taken or planned do not lead to the commfushat the issue will be resolved in a
reasonable time frame. This category includes revendations on which no action has been
taken, unless this recommendation has been witimdraw

Withdrawn - Recommendation

The recommendation is not appropriate due, for @kanto poor or incorrect definition of the
original finding or its having minimal impact onfety.

Issue resolved - Suggestion

Consideration of the suggestion has been sufflgi¢ghbrough. Action plans for improvement
have been fully implemented or the plant has regetlhe suggestion for reasons acceptable to
the follow-up team.

Satisfactory progress to date - Suggestion

Consideration of the suggestion has been sufflgi¢ghbrough. Action plans for improvement
have been developed but not yet fully implemented.

Insufficient progress to date - Suggestion

Consideration of the suggestion has not been giftlg thorough. Additional consideration of
the suggestion or the strengthening of improverplamis is necessary, as described in the IAEA
comment.

Withdrawn - Suggestion
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The suggestion is not appropriate due, for exanipleoor or incorrect definition of the original
suggestion or its having minimal impact on safety.
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LIST OF IAEA REFERENCES (BASIS)

Safety Standards
SF-1, Fundamental Safety Principles (Safety Fundamgntal

Safety Series No.119nternational Basic Safety Standards for Protecfgainst
lonizing Radiation and for the Safety of Radiati®ources

Safety Series No.1LOperation of Spent Fuel Storage Facilities
NS-R-1; Safety of Nuclear Power Plants: Design Requirdmen
NS-R-2 Safety of Nuclear Power Plants: Operation (SaRsguirements)

NS-G-1.1 Software for Computer Based Systems Importargafety in Nuclear
Power Plants (Safety Guide)

NS-G-2.1 Fire Safety in the Operation of Nuclear PowemnBl¢Safety Guide)

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

NS-G-2.3 Modifications to Nuclear Power Plants (Safety d&)i
NS-G-2.4 The Operating Organization for Nuclear Power BlgB8afety Guide)

NS-G-2.5 Core Management and Fuel Handling for Nuclear édwants (Safety
Guide)

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

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

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

NS-G-2.9 Commissioning for Nuclear Power Plants (Safetyd@u
NS-G-2-1Q Periodic Safety Review of Nuclear Power Plantfég Guide)

NS-G-2.11 A System for the Feedback of Experience from Esven Nuclear
Installations (Safety Guide

GS-R-1, Legal and Governmental Infrastructure for Nucled&adiation,
Radioactive Waste and Transport Safety (Safety Rements)

GS-R-2 Preparedness and Response for a Nuclear or Rgttial Emergency
(Safety Requirements)

GS-R-3 The Management System for Facilities and Acedti (Safety
Requirements)

GS-G-2.1 Arrangement for Preparedness for a Nuclear or idRagical
EmergencySafety Guide)

GS-G-3.1, Application of the Management System for Fa@#tiand Activities
(Safety Guide)
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50-C/SG-Q Quality Assurance for Safety in Nuclear PowernBaand other
Nuclear Installations (Code and Safety Guides Q4)Q1

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

RS-G-1.2 Assessment of Occupational Exposure Due to Istakdradionuclides
(Safety Guide)

RS-G-1.3 Assessment of Occupational Exposure Due to EateBources of
Radiation (Safety Guide)

RS-G-1.8 Environmental and Source Monitoring for Purposke Radiation
Protection (Safety Guide)

WS-G-6.1 Storage of Radioactive Waste (Safety Guide)
DS347;Conduct of Operations at Nuclear Power Plants ([Bafety Guide)

DS388;Chemistry Control in the Operation of Nuclear Powéants (Draft Safety
Guide)

INSAG, Safety Report Series

INSAG-4; Safety Culture

INSAG-10; Defence in Depth in Nuclear Safety

INSAG-12; Basic Safety Principles for Nuclear Power PlaiRi&s)NSAG-3 Rev.1
INSAG-13; Management of Operational Safety in Nuclear Pdwants
INSAG-14; Safe Management of the Operating Lifetimes of IsaicPower Plants
INSAG-15; Key Practical Issues In Strengthening Safety @alt

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

INSAG-17; Independence in Regulatory Decision Making
INSAG-18; Managing Change in the Nuclear Industry: The &fen Safety

INSAG-19; Maintaining the Design Integrity of Nuclear In&#ions Throughout
Their Operating Life

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

Safety Report Series No.210ptimization of Radiation Protection in the Cahtr
of Occupational Exposure

Safety Report Series No0.48 Development and Review of Plant Specific
Emergency Operating Procedures
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TECDOCs and IAEA Services Series
IAEA Safety Glossary Terminology used in nuclear safety and radiation
protection 2007 Edition
Services series N0.31(PROSPER Guidelines
Services series N0.22DSART Guidelines
TECDOC-489; Safety Aspects of Water Chemistry in Light WdReactors

TECDOC-744; OSART Guidelines 1994 Edition (Refer only chapt6-15 for
Pre-OSART, if applicable.)

TECDOC-1141; Operational Safety Performance Indicators for Iisiaic Power
Plants

TECDOC-1321; Self-assessment of safety culture in nucleanilaitons

TECDOC-1329 Safety culture in nuclear installations - Guidaror use in the
enhancement of safety culture

TECDOC 1446 OSART mission highlights 2001-2003

TECDOC-1458 Effective corrective actions to enhance operatiosafety of
nuclear installations

TECDOC-1477, Trending of low level events and near missesntoaace safety
performance in nuclear power plants

TECDOC-955, Generic Assessment Procedures for DeterminingteEree
Actions during a Reactor Accident

EPR-EXERCISE-2005 Preparation, Conduct and Evaluation of ExercieeBest
Preparedness for a Nuclear or Radiological Emesgeridpdating IAEA-
TECDOC-953)

EPR-METHOD-2003; Method for developing arrangements for respomse t
nuclear or radiological emergency, (Updating IAEEODOC-953)

EPR-ENATOM-2002; Emergency Notification and Assistance Technical
Operations Manual
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TEAM COMPOSITION OSART MISSION

EXPERTS:

DUBOIS, Dominigue

IAEA

Years of nuclear experience: 28
Team Leader

VAMOS, Gabor

IAEA

Years of nuclear experience: 32
Deputy Team Leader

MEERBACH, Anton

Borssele NPP - The Netherlands

Years of Nuclear Experiencgl

Review area: Management Organization and Admiristra

KRENICKY, Lubomir

Mochovce NPP — Slovak Republic
Years of Nuclear Experience: 24
Review area: Training and qualifications

SZOKE, Attila

Paks NPP - Hungary

Years of Nuclear Experience: 23
Review area: Operations 1

GOUGH, Christopher Glyn

Wylfa NPP - United Kingdom
Years of Nuclear Experience: 30
Review area: Operations 2

DOBRINYN, Dmitriy
Zaporozhie NPP - Ukraine
Years ofNuclear Experience: 13
Review area: Maintenance

SENGOKU, Katsuhisa

IAEA

Years of nuclear experience: 16
Review area: Technical Support

MARTYNENKO, Yury

Reasearch department - Russia

Years ofNuclear Experience: 20

Review area: Operating Experience Feedback
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KOPECKY, Petr

Dukovany NPP - Czech Republic
Years ofNuclear Experience: 23
Review area: Radiation Protection

FROLOQV, Sergey

WANO center Moscow - Russia
Years ofNuclear Experience: 18
Review area: Chemistry

DEGUELDRE, Didier

AVN - Belgium

Years ofNuclear Experience: 18

Review area: Emergency Planning and Preparedness

OBSERVERS:

GRANGE, Damien
AREVA - France
Years of Nuclear Experience: 15

KREMEN, Maxim
Khmelnitsky NPP - Ukraine
Years ofNuclear Experience: 30

HOLLEVOET, Johan
Tihange NPP - Belgium
Years ofNuclear Experience: 14

MARKOV, Yury

Balakovo NPP - Russia
Years ofNuclear Experience: 22
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TEAM COMPOSITION OSART FOLLOW -UP VISIT

DUBOIS, Dominique — IAEA

Division of Nuclear Installation Safety

Years of Nuclear Experience: 30

Team Leader

Expert for Management Organization and Administratand Chemistry

VAMOS, Gabor — IAEA

Division of Nuclear Installation Safety

Years of Nuclear Experience: 31

Expert for Operations and Emergency Planning aegd&edness

MARTYNENKO, Yury — Russia

Russia Research Institute for Nuclear Power Oparati

Years of Nuclear Experience: 24

Expert for Maintenance, Technical Support and Qpegd&xperience Feedback areas

KOPECKY, Peter — Czech Republic

Dukovany NPP

Years of Nuclear Experience: 25

Expert for Training and Qualification, and Radiati®rotection areas
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