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PREAMBLE

This report presents the results of the IAEA Openatl Safety Review Team (OSART)
review of Doel Nuclear Power Plant, Belgium. It lises recommendations for
improvements affecting operational safety for cdesation by the responsible Belgium
authorities and identifies good practices for cdestion by other nuclear power plants. Each
recommendation, suggestion, and good practiceerstiited by a unique number to facilitate
communication and tracking.

This report also includes the results of the IAEASART follow-up visit which took place
24 months later. The purpose of the follow-uptwigs to determine the status of all proposals
for improvement, to comment on the appropriatergfsshe actions taken and to make
judgements on the degree of progress achieved.

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






FOREWORD
by the

Director General

The IAEA Operational Safety Review Team (OSART)greanme assists Member States to
enhance safe operation of nuclear power plantfi08ih good design, manufacture and
construction are prerequisites, safety also dependhe ability of operating personnel and
their conscientiousness in discharging their resilities. Through the OSART programme,

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

An OSART mission, carried out only at the requdsihe relevant Member State, is directed
towards a review of items essential to operaticadety. The mission can be tailored to the
particular needs of a plant. A full scope review uldo cover nine operational areas:
management, organization and administration; tmginiand qualification; operations;
maintenance; technical support; operating expegiéeedback; radiation protection; chemistry;
and emergency planning and preparedness. Depeowlimglividual needs, the OSART review
can be directed to a few areas of special interestver the full range of review topics.

Essential features of the work of the OSART tearmbes and their plant counterparts are the
comparison of a plant's operational practices Wigst international practices and the joint
search for ways in which operational safety canebbanced. The IAEA Safety Series
documents, including the Safety Standards and tasicBSafety Standards for Radiation
Protection, and the expertise of the OSART team Ipeesnform the bases for the evaluation.
The OSART methods involve not only the examinatbrlocuments and the interviewing of
staff but also reviewing the quality of performanités recognized that different approaches are
available to an operating organization for achiguis safety objectives. Proposals for further
enhancement of operational safety may reflect gmadtices observed at other nuclear power
plants.

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



An OSART mission is not a regulatory inspectiondgtermine compliance with national
safety requirements nor is it a substitute for ahaestive assessment of a plant's overall
safety status, a requirement normally placed onréispective power plant or utility by the
regulatory body. Each review starts with the exp@mh that the plant meets the safety
requirements of the country concerned. An OSARTsrs attempts neither to evaluate the
overall safety of the plant nor to rank its safpgrformance against that of other plants
reviewed. The review represents a ‘snapshot in';teeny time after the completion of the
mission care must be exercised when consideringdhelusions drawn since programmes at
nuclear power plants are constantly evolving anddg)enhanced. To infer judgements that
were not intended would be a misinterpretationhid teport. It also includes the results of
the follow-up visit that was requested by the cotapeauthority of Belgium for a check on
the status of implementation of the OSART recomménds and suggestions.

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

INTRODUCTION

At the request of the government of the KingdomBefgium, an IAEA Operational Safety
Review Team (OSART) of international experts visilzoel Nuclear Power Plant from 8 to 25
March 2010. The purpose of the mission was to veweerating practices in the areas of
Management organization and administration; Trginiand qualification; Operations;
Maintenance; Technical support; Operating expeegeiadiation protection; Chemistry and
Emergency planning and preparedness. In additiorexahange of technical experience and
knowledge took place between the experts and phait counterparts on how the common goal
of excellence in operational safety could be furfhesued.

The Doel OSART mission was the 157n the programme, which began in 1982. The team
was composed of experts from France, China, Urifiegjdom, United States of America,
Switzerland, Sweden, Canada, Finland, and Hungagsther with the IAEA staff members and
observers from Czech Republic and Russia. Theotioke nuclear power experience of the
team was approximately 378 years.

The Doel nuclear power plant is located in the BbrAntwerp, on the Schelde river, a few
kilometers from the border between Belgium and Mwetherlands. The plant is owned
principally by Electrabel which belongs to the GBBEZ Group. The plant has 961 Electrabel
employees and about 350 permanent contractorostate.

The plant operates units 1 and 2 with 433 MWe oetgn each and units 3 and 4 with 1006
and 1040 MWe net power respectively. Accordinghe tequest of the Federal Agency for
Nuclear Control (FANC) units 1 and 2 were the nsiape of the OSART review. Doel 1 and 2
are twin units with two loop PWR reactors; theyrshe@arious common safety systems and a
common control room. The Architect Engineer for Ddeand 2 were Tractionel (now
Tractebel) Engineering and Electrabel using a Wektuse licence. Doel 1 and 2 started
commercial operation in 1975. A common bunker \ethergency systems was constructed in
1990. Steam generators were replaced on Doel @4 @nd on Doel 1 in 2009.

Before visiting the plant, the team studied infatiora provided by the IAEA on OSART
methodology and by the Doel plant to familiarizertiselves with the plant's main features and
operating performance, staff organization and nesipdities, and important programmes and
procedures. During the mission, the team reviewethynof the plant's programmes and
procedures in depth, examined indicators of thetjgl@erformance, observed work in progress,
and held in-depth discussions with plant personnel.

Throughout the review, the exchange of informatietween the OSART experts and plant
personnel was very open, professional and producimphasis was placed on assessing the
effectiveness of operational safety rather thanpkinthe content of programmes. The
conclusions of the team were based on the plaatfermance compared with the requirements
of IAEA Safety Standards and good internationatfices.

The following report is produced to summarise thelifhgs in the review scope, according to
the OSART Guidelines document. The text reflecly trose areas where the team considers
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that either a Recommendation, a Suggestion, anueagement, a Good Practice or a Good
Performance is appropriate. In all other areashefreview scope, where the review did not
reveal further safety conclusions at the time efréaview, no text is included. This is reflected
in the report by the omission of some paragraphbmiswhere no text is required.

An IAEA OSART Follow-up team visited Doel NPP frdsto 8 March 2012.

MAIN CONCLUSIONS

The team concluded that the management of Doel &liePcommitted to the principle of
continuous improvement in the operational safetyrafiability of their plant.

The team found good areas of performance, incluitiedollowing:

— Self assessment exercises are conducted at dB J@veuding workshop level, as well as
at different process levels;

— Competency grades are used to measure safetyecaltut reduce errors due to human
behavior;

— The defense-in-depth principle as a strategy forleawn safety is integrated into all
training courses and programs;

— A training and assessment program is performednfrave contractors’ competency in
Nuclear Safety Culture during outages;

— An intensive training program is used for maintesgawork planners, leading to a formal
accreditation;

- The fuel department has compiled a pocket size bloakis easy to use and provides a
short and easy to read description of tools, eqaignand installations used for handling
of fuel and core components.

A number of areas for improvements in operatioaébty were identified by the team. The

most significant of them include the following:

— Analyses for some events are not being performethéorequired depth and rigor
described in the plant programs, and are not basngpleted in a timely fashion;

— Outside of working hours, there is no one requitetie present at the site who has the
responsibility or the authority to classify an egecy or to notify off-site authorities;

— Not all industrial safety related hazards and risksworkers' safety and health are
identified and eliminated on an ongoing basis;

— The plant uses Probabilistic Safety Analyses timédd extent for assessments and risk
evaluations;

— Procedural guidance is not currently in place teuea the control room environment
remains habitable by operators with respect to erygpntent following an accident;

— There are weaknesses in the maintenance backlogg®a@ent tool and the methodology
for ensuring timely completion of maintenance works

Doel NPP management expressed a determination doessd the areas identified for

improvement and indicated a willingness to invit®liow up visit some time in the beginning
of 2012.
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DOEL NPP SELF-ASSESSMENT FOR THE FOLLOW-UP MISSION

In response to the OSART report, an elaborateragiin was drawn up in May 2010,
including specific actions for each of the 15 isswehich was subsequently executed by the
plant. The action plan for most issues relatedlttmar units. Where the plan was only
implemented at Doel 1 and 2, this is specified.

With respect to Industrial Safety, the focus wasnigian reducing possible fall, trip and bump
hazards. To this end, several measures were takelnoding the provision of over 1500
supplementary impact protection devices and/ortada@l signage and 2700 new lighting
fixtures. Initiatives for continuous improvement sdfety behaviour of plant employees and
contractors were set up, including the launch $tistainable Safety Culture project in 2011. As
a result, a clear improvement in safety resultsiwed, with both the severity and frequency
rates falling by an average of over 50% for planpyees and contractors between 2009 and
the end of 2011.

The methodology and requirements for the On theTdaiming (OJT) were clarified and set out
in a new policy document. About 200 new, standad)i©JT worksheets were produced across
the various departments and the number of OJTermincreased from 6 to over 40 people. The
OJT trainers receive a more extensive traininglitepto a formal certification.

For the habitability of the Doel 1 and 2 contrabmowith respect to oxygen content, a detailed
analysis was made for radiological accidents arit @as accidents. In the first case, additional
monitoring of air quality was installed and resudtimitigation measures were incorporated into
the existing accident procedures. In the secon&, chS0O supplementary compressed air
cylinders were provided for control room personnel.

The condition of the cable galleries in the Doehrid 2 electrical buildings in terms of fire

safety was physically improved via several measude®r 1300 fire separation boards were
renewed or remedied and a test-case with firedatarcoating for cables crossing different
polarities was successfully executed. More workspainned in the upcoming years.

The backlog of work orders was structurally redudéelv arrangements were put in place for
scheduling works and assigning priority levels. I8ac distinction between important (safety-
related) backlog and non-important backlog was maleé the backlog tracking tool was
adapted in this sense. The total backlog decreagetb%, while the important backlog was
reduced by over 90%. There is a justification iacpl for each of the remaining important
backlog orders.

For plant material condition, focus was put on @eficies regarding cables, flanges, hangers
and supports. Cable expectations were refreshddiraorporated into the ‘electrician’s
notebook’. Over 500 cable deficiencies were coedbctFor flanges, hangers and supports, a
large-scale project is in place to address thezissgeveral steps. After an extensive walk-down
of Doel 1 and 2 to determine the scope, a roadnapdsveloped encompassing both technical
and organisational subjects. One key outcome wagptbduction of an updated ‘pipe spec’,
based on the latest technological developments. aldteal remediation work, taking into
account the importance of the deficiencies andrqgthemmeters, began in autumn 2011 and will
continue in 2012.

3 INTRODUCTION AND MAIN CONCLUSIONS



The PSA model was updated with additional shutdomndes and recent relevant
modifications.

A number of PSA applications were developed antétined and implemented at all units,
such as the use of a Risk Matrix and PSA eventysisal Through optimized processes,
dedicated teams and closer collaboration with ¢gellator, an important upgrade of the safety
analysis report was achieved. To perform the Peri@hfety Reviews (PSR) in a timely
manner, organisational measures were implementecbliaboration with the regulator, to
guarantee the timely completion of the ongoingrddhPSR by the agreed date of 31/12/2011
and guarantee that the new (fourth) PSR gets peefbrin accordance with a strict planning.
These measures led to the completion of all obtigwing study topics by 31/12/2011.

Based on a benchmark, it was decided to reporéwdhts for which an incident report is
required at Doel NPP - this automatically inclu@esoot cause analysis - to WANO Paris
Centre. The average reporting time was reduce@ teekks, half of the WANO average.

To further enhance the timeliness and quality oifdient analyses, the existing procedures and
expectations were enforced. The backlog in handiog cause analyses (RCA) and first hand
analyses (FHA) was reduced to zero, with a draige within 7 days and final report within 6
weeks on average for RCAs.

The condition of surfaces in all rooms within tlaéiation controlled area (RCA) of Doel 1 and
2 was recorded. A radiological evaluation was parém, based on size of defect and local dose
rate, and resulting in priority levels for repaftore than 100 rooms were addressed.

For the storage of chemicals, several measurestalag in the following areas to comply with
regulation and plant's expectations: storage afeadarge volumes of chemical products,
storage for spent chemicals and hazardous materm@sthe day-to-day storage areas in the
workshops and labs.

The decision was taken that duty-role 3B, one efdhty-roles forming part of the emergency
plan organisation, must be present at the siteevdril duty and has authorisation to trigger the
nuclear emergency plan involving all stakeholddisis duty-role is best placed since its
members have on-site radiological management adiaeive discharge as an area of
knowledge.

In June 2011, Doel NPP entered into a protocolesgeat with the fire department of the
municipality of Beveren-Waas, covering trainingsitieetry and communication aspects.

The overall conclusion is that the OSART missios haen very beneficial to Doel NPP. The
issues arising from the OSART in 2010 encouragedotiyanization to explore and further
implement best international practices. The pasitesult of the OSART Follow Up shows
Doel NPP’s commitment of towards nuclear safety.
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OSART TEAM FOLLOW-UP MAIN CONCLUSIONS

The performance of the plant in addressing therigsl of the OSART mission are evaluated
as exemplary by the OSART follow up team. The raspoto all issues was based on a
thorough analysis of the full scope of the probkidressed by the OSART team. As a result
the corrective action programme initiated basedtlon plant's analysis often went well
beyond the scope of the OSART recommendation aggestions.

In case of issues which were not specific to uhitnd 2 but were applicable to the entire
site, the corrective actions were implemented mb¢ at units 1 and 2 but also at units 3 and
4. In addition the plant carefully analysed whatuldobe done in order to achieve
sustainability of the improvements. For this pugdise plant systematically addressed the
work processes associated with the issues andntiterlying behavioural aspects. Of course,
further attention and efforts will be required tastin the achieved improvements in the
future.

Of the 15 issues identified at the OSART missibwas evaluated by the follow-up team that

10 of these issues have been resolved, 5 issuesrhadle satisfactory progress to date and
there was no issue where insufficient progressbieas made. Looking at recommendations,
the resolution rate is even more favourable: faurajd five recommendations were resolved.

The following provides an overview of the 5 isswdsch have reached satisfactory progress
of resolution but where some degree of further wemkecessary.

In response to the suggestion concerning the dondif the cable trays and cables routed
through the trays the plant has launched three maajtions. First priority was assigned to
improving the condition of the fire separation losar 100% of the deficiencies were
eliminated in the electrical building and about 9@¥the deficiencies in the auxiliary

building up to date of the follow-up mission. Addifire retardant coating on the cables,
connecting cable trays belonging to different safgistem trains, was completed in one
room. This activity will be continued in the peri@@12-2014, depending on the decision on
operating lifetime of units 1 and 2. About 1000ts®ts of cable trays were identified where
the trays are overloaded with cables. Assessmewhether the sprinklers are sufficient for
these compartments will be done in the frame offileehazard analysis during the period
2012-2015.

Concerning the suggestion to eliminate inadequatelitions existing in certain plant areas
due to lack of attention and insufficient maintecenvorkmanship, the plant identified and
prioritized about 19000 observations, ranging frbeficiencies to useful information, on the
mechanical side (on pipe flanges, hangers, supmicty. Work on high priority (safety
related) items has been started and is planneé wimpleted by June 2013. The plant has
also initiated an ambitious plan of tagging anakiag all flange joints. Evidence of such
improvements was observed by the OSART follow-@oteluring the field visit. Action plan
for other priority items are being developed andisien on the execution of this work is
expected to be taken by the end of 2012. On thetriglal side around 700 deficiencies
(mainly fixing of cables) were identified. All thesleficiencies have been rectified.
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In response to the suggestion dnhance routines for keeping the Safety AnalysipoRe
(SAR) updated as a ‘living’ document so that iteefs the current state of the plant and site-
specific hazards, the plant has significantly redlu¢he back-log for plant modification
related changes in the SAR. More than 160 modi6oat were introduced in the SAR,
however there is still a back-log of 10 modificatofor the updating of the Final Safety
Analysis Report (FSAR). During the last 18 months plant rechecked the 214 issues
covered by the second PSR. For 59 issues someatidaptin the SAR were needed. These
adaptations were registered in the SAR by the €201, however reflecting the situation of
1995 since they emerge from the analysis perforasegolart of the second PSR. This situation
will be further improved because more recent dagaamailable from the third PSR which
was completely closed at the end of 2011. In ageswith BelV all subjects, including the
one related to external hazard, will be implememetie SAR by the end of October 2012.

In response to the recommendation to improve thalysis of events the plant has
implemented several initiatives to enhance qualitgnalysis: redefinition and reinforcement
of roles and responsibilities, review of all theotrocause analysis reports by senior
management challenge team (MT-Challenge), delatfotiUnidentifiable” as a root cause
code (thereby asking investigator to specify pdedilture actions to arrive at the root cause).
Timeliness of event investigation at the plant $la@wn a major improvement. Meanwhile to
help the plant management with monitoring the dqualf incident analysis, development of
some simple performance indicators or tools wowddyhite beneficial. As an example one
such simple indicator could be number of root caasalysis reports returned by Plant
Operations Review Committee or MT-Challenge to e¢kient investigator for improving the
quality of analysis.

In response to the suggestion to improve manageohéaizardous chemicals the plant included
a requirement for each new product to be evaludtiedrisk assessment to determine
applicability at the plant. A new database wasothiced to indicate the results of this
qualification, product information, material safetgta sheet, instructions and information for
users. Rules of storage were clarified for largemes of chemicals, used chemicals and ‘daily
use’ (limited quantities) chemicals near the waddssi However the new rules for storage of
chemicals for daily use where introduced only al®uhonths before the OSART Follow up
mission, and this period of time was not sufficienachieve that the new expectations become
fully embedded into the day-to-day practice. Wheacking randomly selected storage areas,
several deviations from the established rules wbserved.
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1. MANAGEMENT, ORGANIZATION AND ADMINISTRATION

1.1. ORGANIZATION AND ADMINISTRATION

The Human Resources programme is based on a stratedkforce plan, which has involved
significant recruitment of new employees in thetpew years. It is very comprehensive, and
includes a five-year staffing plan and deploymemtiqy, as well as provisions for
development and motivation of employees (welcomeal @antegration, competency
management, career management, mobility, retention)

In the manpower plan, each position is linked tduaction in a job catalogue, with
specification of the required skills (both behagsioand operational). An extensive training
program for new staff focused on each individuapgcific needs has been implemented. The
team considers this a good performance in HumaolRess management.

The plant has undergone a significant renewal t@rival human resources, and uses many
contractors: 350 permanent contractors, 2,000 duriajor outages. However problems were
observed in contractors performance in the ardadufstrial safety and quality control after
performance of work. The team encourages the pdacdntinue its efforts in integration and
commitment of contractors in this area.

External communication is based on a “commitmernth&local community”, consisting of
safe operation, responsibility to the public ane tlocal environment, openness and
transparency. Efforts have been made to achieveaad devel of communication (new
information centre, information magazine, websii@arly publication of safety and
environmental results). Regular surveys are camigidto understand the perception of the
public around the plant on nuclear energy. The teansiders this to be a good performance.

1.2. MANAGEMENT ACTIVITIES

The plant has an objective-setting process by whlaht objectives are set annually on the
basis of various factors including self-assessraadt management reviews and independent
plant safety management evaluations. Based on,tdepartment and individual objectives
are set and monitored on regular intervals. Thenteansiders this process as a good
performance.

Communication at the plant is structured and foduse nuclear safety and is targeted at
plant employees and contractors. Several initiatia@ad tools such as safety behavior
campaigns, reporting on safety concerns throughagement expectation leaflets, “face to
face” communication (monthly team meetings), anthanthly internal magazine are used.
The team considers this as a good performance.

The plant has introduced a well-structured HumanorEreduction program based on
evaluation of risk and error precursors and useradr reduction tools. The team considers
this a good performance.

The team has recognized the use of competencygtadeeasure safety culture and reduce
errors due to human behavior as a good practice.

MANAGEMENT ORGANIZATION AND ADMINISTRATION



1.3. MANAGEMENT OF SAFETY

During the review the team noted several work rast situations and conditions which can
be considered as an indication of safety cultutbeplant.

The positive safety culture features include tH¥ang items:
— A culture of open communication existing within ghlant organization.

Notable example was the discussions of the plaft sith the team on the issue of
control room habitability, during which an open dneke dialogue took place among
the plant staff belonging to various organizatiewels without any inhibition from the
hierarchy order.

— Expectations on Nuclear Safety are clearly estabtis and professionally
communicated in the plant.

The corporate policy statement declares “Safetyhis first priority’ which has
precedence over production in all circumstances #am observed evidence of
implementation of this policy in the field in terro§ safety related work orders being
clearly identified at beginning of work preparatiphase with support of a dedicated
database and also existing provision of organizpecific meetings in case of non
frequent situations with safety impacts.

— The plant makes an extensive use of internal ardrred assessments and self-
assessment for safety improvements.

These assessments are regularly done at variows lef organization (from

department to individual) and the team observesl ltieing done exceptionally well
for the fuel and chemistry department. Use of ‘gwllsticky exercise” tool for self-

assessment was identified as good practices biettme and this is worth emulating
by the industry.

— Management has set very clear expectation fatat§ and contractors.

Management Expectations booklets have been dewklégeall departments and
contractors. These booklets clearly bring out wegiexpectations of the management
and the plant staff were observed to be using th&and when required.

— Reactivity control at the plant is closely monitrand stands out at the forefront of
all matters.

During simulator training the team observed thacteity was treated as paramount
and, when simulated time pressure was applied éythd operator, reactor control
and safety was still observed to be a dominatirggsd factor.

At the same time some other features indicateatiditional efforts could result in the further
improvement of safety culture:

— In certain cases the plant is referring to decisimaking by the regulator instead of
giving reference to its own judgment and accoullitalfor safety.
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This was observed by the team during discussionsopits like acceptability of
certain practices like those in emergency planaing preparedness, improvement of
fire system in cable spread room, implementatiosaofiie modifications and updating
of safety analysis report.

— Over reliance on bunker system in safety perception

To enhance safety system redundancy and diversiyrker system (GNS) was
installed in the plant in 1990. During discussionvarious safety aspects like level of
safety system redundancy, common cause failurde dale hazard etc. the team
observed a perception of over reliance on thetexig of this ‘bunker’ building in
the minds of plant staff who seem to view this teyys as ‘cure all'. Such perception
could cause an obstacle in the thinking procesardégy possibility of improvements
in related safety systems in other parts of thatpla

— Deficient industrial safety practices.

During their field visits the team observed a nundfeconditions which could lead to
industrial safety hazards. These include electrisitls, insufficient lighting, tripping
and bumping hazards and absence of indications raarkings. This indicates
inadequate plant attention which is also refledtedn insufficient value of WANO
performance indicators in this area for the plant.

— Learning is not facilitated through the correctaction process as well as it could be.

No effectiveness review process is implemented aat qf the root cause analysis
corrective action plans. Also, no tools as checketdy forms, question banks, or
others, are utilized to assist the carrying outafective action effectiveness reviews.

1.5. INDUSTRIAL SAFETY PROGRAMME
At the plant not all industrial safety related hagaand risks to workers' safety and health are

identified and eliminated on an ongoing basis. Té®m has a suggestion in respect of
industrial safety.
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DETAILED MANAGEMENT, ORGANIZATION AND ADMINISTRATIO N
FINDINGS

1.2. MANAGEMENT ACTIVITIES

1.2(a) Good practicelUse of competency grades to measure safety cathdeeduce errors
due to human behavior

— The plant has developed a set of competency gtadesasure safety culture and
reduce errors due to human behavior. The competgackes are used to measure
the maturity of a team (or an individual) with redj#o the use of each of the eight
Human Performance tools:

o Self management tasks: Situational awarenessc&adifol & organisation,

o Management tasks: Pre-job briefing, Post-job débge External verification
and Observation,

o Communication & decision tasks: Effective commutara Careful decision
making,

o Work & procedure tasks: Smart use of procedures.

- Every team member was graded for the first time2@®9 following a self
assessment exercise carried out by the team ldaidemanager and the Human
Performance coach. The results of this exerciseesas one of several input
sources for the self assessment of all the opatieams. In 2010 this grading is
being performed for the second time in order taniide progress and to assist
team leaders in proposing concrete personal dewvedopplans.

— The above set of competency grades is used toaeabmntractors during their
mandatory 4-day training in Nuclear Safety. In 2089ring outages, contractors
were evaluated in the field using the same sebofpetency grades. The results
of this evaluation are integrated into the contraevaluation system.

The comparison of the 2009 and 2010 results clealeals an increase in the
maturity of teams with regard to the use of humariggmance tools.

MANAGEMENT ORGANIZATION AND ADMINISTRATION
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1.5. INDUSTRIAL SAFETY PROGRAMME

1.5(1) Issue Not all industrial safety related hazards anési® workers' safety and health
are identified and eliminated on an ongoing basis.

The industrial safety accident frequency rate foeLNPP is in the last quartile of the
WANO performance indicators.

The plant has implemented a strong improvement rarome. However, the
following deficiencies and/or facts were observedhe field indicating difficulty in
observing and reporting at a low enough threshold:

Electrical risks:

— the ground wire connection to motor SR1P1605 inbihg building was not
professionally installed

— protective grounding cable not attached to 1EV52VY4¢lectric actuator

— protective grounding cable of air pump RMOP76 asténed

— insufficient cable tagging on Electrical box CUB2BA ( 220V) for a motor-
operated valve

Insufficient lighting:

- defective lighting above basement of room CW2P3hm pumping station of
Units 1-2

- 4 lights out of operation in room 2WVG005 above kvalay to pumps in
pumping station

Tripping and bumping hazards:

- Close to valve 2MW1096 in auxiliary building (rod@®AR 301), hole in the floor
poorly covered

- 2 holes in the floor without any cover in auxilidyilding in room BAR 501

Absence of indications or markings:

- Yellow-black protection close to valve 1IEW1061ATiarbine Building has fallen
off.

- Pipes at 2 m height close to valve 1CO802B not ethslellow-black

- Stairs with some broken steps not marked yellowk(a_ocation : Turbine floor
Pillar E1 at level 21.5)

- No indications and markings on the floor for emeiyeexit in all areas, except
markings on the floor in the reactor building ($afsignage above exit doors is
present in all areas).

- Table for storage of equipment in turbine hall (fagor near Pillar B1) has no
weight limit.

- Storage area has no sign for weight limits ( LawatiTurbine floor Pillar B1 at
top floor)

Incorrect human behavior or non-compliance withunegments:
— Whilst carrying out a plant tour, the field operaémtered one hearing protection

area without hearing protection and was promptedrmther occasion

MANAGEMENT ORGANIZATION AND ADMINISTRATION
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— Scaffolding around MW2R2 tank (interior coatingaep: platform not properly
installed (loose elements). There may be some darigeorkers falling.

Without timely identification and elimination ofdustrial safety health and hazards, it is not
possible to prevent worker injury.

Suggestion: The plant should consider improving the identificat of industrial safety
related hazards and risks and taking necessaryunesa® eliminate them.

Basis:
ILO-OSH 2001

3.10 Hazards and risks to workers' safety and ineshibuld be identified and assessed on an
ongoing basis. Preventive and protective measuresld be implemented in the following
order of priority:

(a) eliminate the hazard/risk;

(b) control the hazard/risk at source, throughube of engineering controls or organizational
measures

Safety and health in construction, ILO code of aartd

2.5.4. In accordance with national legislation, kess should:

(b) take reasonable care for their own safety agadth and that of other persons who may be
affected by their acts or omissions at work;

(c) use and take care of personal protective eqempnprotective clothing and facilities
placed at their disposal and not misuse anythimmyiged for their own protection or the
protection of others;

(e) comply with the prescribed safety and healthsuoees;

3.7.1. Where natural lighting is not adequate tsued safe working conditions, adequate and
suitable lighting, including portable lighting wieeappropriate, should be provided at every
workplace and any other place on the construcitenshere a worker may have to pass.

15.1.5. All parts of electrical installations shdlle so ... maintained as to prevent danger of
electric shock.

Plant Response/Action:

In response to the OSART suggestion, a specifioragian was drawn up aiming primarily
at further reducing the number of industrial acoideand first-aid treatments of plant
employees and contractors. This action plan wasdbas an in-depth analysis of the causes
of industrial accidents and first-aid treatmentganent years and on the observations made
by the OSART team.

The action plan was approved by the entire planmtagament team and is being implemented
by all departments in close collaboration with liternal Prevention Service.

The action plan focuses heavily on reducing posddidl, trip and bump hazards. To this end,
the following measures have been taken at Doel (dfPRBnits):
MANAGEMENT ORGANIZATION AND ADMINISTRATION
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A specialized firm carried out a thorough screerohdall, trip and bump hazards in a
part of the technical installation.

Based on this screening, Doel NPP worked out aepha® with the standards for
installing impact protection devices and signagthefrelevant residual risks.

Impact protection devices and additional signags been installed throughout the
technical installations. Residual risks have bdienigated where possible.

Various actions have been taken to further redupehtizards on the site, outside the
technical installations (footpaths, levelling oads, etc.).

To make it easier and safer to locate escape rowteemergency exits during
emergencies, a large number of additional pictogrand markings have been placed on
floors, walls, doors and staircases.

An audit of the installed lighting systems was iealrout by Laborelec in 2010.
Subsequently, in 2010 and 2011, the vast majofitighting fixtures at units Doel 1 and
2 were replaced with higher light-intensity equergs and longer-life bulbs. Doel 3 and
4 are planned for 2012.

In addition, the following measures were also takethe technical installations of Doel 1
and 2 as part of the action plan:

To prevent electrocution risks, a full screeningtlodé installations was carried out to
detect loose grounding cables and poorly fittedesalMost of the deficiencies detected
were corrected immediately. The rest were elimimhatgstematically using the normal
work management system.

Cable labelling standards were clarified and inocaged into the ‘electricians notebook’
(‘zakboekje van de elektricign’Also, inspection tours were carried out to idgnt
significant deficiencies and eliminate them systicady.

Risks associated with heavy load handling in thibite hall have been further reduced
by marking maximum allowable weight limits on sealesupport devices, based on floor
and support strength calculations. This informatgoalso made available to enable more
thorough work preparation prior to load handling.

The action plan also focuses heavily on improviafgty behaviour of plant employees and
contractors. Better safety behaviour leads to bedédety results. Initiatives include the
following:

The Sustainable Safety Culture project was launchezD11, in collaboration with an
external company. The first step was to carry ouegtensive survey among the Doel
NPP personnel. Based on the findings, a targetpdoaph was devised. This includes
specific training for all managerial staff in 20X@¢cused on behavioural aspects.

The system of management task observations (ar@fiD are carried out each year)
was adjusted so that the focus lies much more odregpabservations, with much
attention paid to safe behaviour and quality ofkwvor

The above actions were backed up by various conpation and awareness-raising
campaigns.

Regular information sessions were organised forpilht employees and contractors, in
which industrial safety plays a dominant role.

MANAGEMENT ORGANIZATION AND ADMINISTRATION
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In addition to the above-mentioned action plan, ynather measures were taken to
continuously improve industrial safety. These measdorm part of the Annual Action Plan
(‘Jaaractieplan), and are followed up periodically at the CPBWfdsa committee with
employer and employee representatives).

A clear improvement in safety results is found,hwlitoth the severity and frequency rates
falling by an average of over 50%. For plant emp&s; the severity rate for industrial

accidents (Tg) fell from 0.13 (end of 2009) to 0.@#hd of November 2011) and the
frequency rate (Tf) from 4.14 (end of 2009) to 1.d of November 2011). For

contractors, the Tg fell from 0.35 at the end 002@0 0.17 in November 2011 and the Tf
from 8.94 at the end of 2009 to 3.68 in Novembek120'he number of first-aid treatments
also dropped significantly.

IAEA comments:

The plant applied a systematic approach to idemttiéyfull scope of the problem associated
with the industrial safety risk factors that aregant and unmarked at the plant premises.
This involved analysis of major causes of indubtsafety accidents and minor injuries.
Independent expert companies were invited to iserdhe plant’s sensitivity to industrial
safety issues. The initiated corrective action pgogne based on the plant’s analysis has
many facets and goes well beyond the scope of 8RO suggestion. The corrective actions
are applied also at units 3 and 4, not only unigsxd 2. In order to achieve sustainability of
the improvements the plant has also addressed praidtices and behavioural aspects. A
project of “Sustainable Safety Culture” with fooms industrial safety was initiated in 2010
with the aim to change attitude and behaviour ahpstaff.

A major effort was completed in elimination or miak of falling, bumping and tripping
hazards. With regard to lighting, not only defiades were eliminated but the entire lighting
system was renewed resulting in better lightingdtitons and increased lifetime of lighting
devices. Risk of electrocution was reduced and lrapaf heavy loads was improved. The
efforts resulted in a clear improvement in indastgafety performance indicators for both
plant staff and contractors.

Conclusion: Issue resolved.
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2.  TRAINING AND QUALIFICATIONS

2.1. TRAINING POLICY AND ORGANIZATION

The training organization is well structured. Then@petence and Training Manager (CTM)
coordinates all actions related to training and petence at the plant, in accordance with
Electrabel Corporate and Electrabel Generationgjjniels. The roles and responsibilities of the
CTM and the Training Consultants (staff from otliempartments of the plant) are clearly
defined. The team considers the functioning of treening organization to be a good
performance.

2.2. TRAINING FACILITIES, EQUIPMENT AND MATERIAL

Sufficient guidance for conducting On the Job Tirgn(OJT) is not always available at the
plant. The team suggests the development of teqohmaterial to formalize OJT.

2.3. QUALITY OF THE TRAINING PROGRAMME

At the plant, the systematic approach to trainiBgT) is effectively applied. A Job Atlas
Handbook has been developed at the Electrabel Gugplevel. The Job Atlas lists all of the
functions within Electrabel Business Unit Genenatithe corresponding competencies and
skills required. As a result, every new employeofes an initial training program that is
aligned with their job description. The team coesstthis a good performance.

2.4. TRAINING PROGRAMMES FOR CONTROL ROOM OPERATORSID SHIFT
SUPERVISORS

In order to enhance consistency in the behavideais, many observations are carried out
on the simulator, not only by managers, but alsartgmbers of the shift team, and shift
supervisors from other teams. The team consideyatgood performance.

The operator training programs, both initial anftegher, are implemented in collaboration
with the human performance instructor so that tedabior of team members is further
improved. During outages, these instructors go thi field to observe and coach plant
personnel, thereby reinforcing management expecistiThe team considers this a good
performance.

There is only oral assessment for operation perdotm get their licenses, the team
encourages the plant to use written and simulai@ménations as an opportunity to assess the
performance of licensed personnel.

2.10. GENERAL EMPLOYEE TRAINING

To reinforce compliance with expectations and humparformance, a field simulator has
been developed. It is widely integrated into initend continuous training of all plant
personnel and contractors. The team considera thi®d performance.

The defense-in-depth principle as a strategy falean safety is integrated into all training
courses and programs. This practice ensures a lggladce in training between technical,
procedural and behavioral subjects, and raisesathevareness and understanding of nuclear

TRAINING AND QUALIFICATION
15



safety among all personnel. It also provides guidato focus management attention, and
makes people more aware of their role in preventingnitigating events by using human
performance tools. The team considers this a goactipe.

TRAINING AND QUALIFICATION
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DETAILED TRAINING AND QUALIFICATION FINDINGS

2.2. TRAINING FACILITIES, EQUIPMENT AND MATERIAL

2.2(1) Issue:Sufficient guidance for conducting On the Job Tirars not always available
at the plant.

— The plant has 163 catalog items of On-the-Job irgifOJT). Each OJT is
implemented under the guidance of a single speatific sheet and a general
procedure. For 70% of OJT, there are no other madgesuch as qualification
guidelines, scenarios, etc, to assist in delive®dg;

— OJT is coached by experienced but non certifieshtpteersonnel and training
consultants;

— 2 specific OJT trainers designated for D1&2 operatirews (6 for all crews) will
be certified as OJT trainers in the summer of 2Bd@wever, their OJT-specific
instruction skills training will be limited to jugine day. In view of large number
of staff to be trained, number of trainers desigddbr OJT and duration of their
training is judged to be inadequate.

Without formalized OJT, deficiencies in the qualiby training could exist, leading to
performance problems at the plant. This is veryartamt for the plant at this stage, as it has
recently been augmenting its staff at a rapid rere than 300 employees have been
recruited in the past four years, and their indurctraining is currently in progress.

Suggestion The plant should consider developing and impleingrteaching material for
OJT that can assist OJT trainers and provide beodirmalized training.

Basis:

NS-G-2.8

5.2 Formal on the job training provides hands-gpegeience and allows the trainee to become
familiar with plant routines. However, on the johihing does not simply mean working in a
job and/or position under the supervision of a djedl individual; it also involves the use of
training objectives, qualification guidelines amdinee assessment. This training should be
conducted and evaluated in the working environrbgrgualified, designated individuals.

Plant Response/Action:

In 2010, Doel NPP’s training organisation, togetiath the Maintenance, Engineering,
Operations, Fuel and Care departments, devisemé¢tizodology and requirements for On the
Job Training (OJT) applying to all services at DOHPP. This policy was set out in the
document PERS/05: Richtlijnen voor On the Job Tingirop Doel NPP (‘Guidelines for On
the Job Training at Doel NPP’).

The document contains the following:
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» Definition of OJT: all OJT leading to official cdrtation requires a formalised
approach. In all, there are 197 OJTs requiringia&b approach at Doel NPP.

* Roles, tasks and responsibilities of the persomsived in the OJT process, namely
trainees, trainers, reporting superiors and menmidfefse training organisation.

* Procedure for certification of OJT trainers.

» Uniform official template for the OJT worksheetgésification sheet’) which provides
step-by-step guidance through the OJT process.

» Uniform procedure for administrative processingodfTs.

This policy document was then translated into acoete action plan focusing on the

appointment of additional OJT trainers, the quadifion of OJT trainers, the compilation of

teaching materials (OJT worksheets) and implemiemtatf the OJT process within the Doel

NPP training organisation.

In accordance with the policy, the number of O&Aingrs across the whole organisation has
been increased from six to over 40 people.

The training for OJT trainers has been expandedcandists of two parts: traditional class
training geared towards OJT, and coaching, inidd,fby a manager on how to perform the
task of trainer. During this coaching, the teachskgls of the OJT trainer are also tested
using an observation checklist, compiled on thasbatIAEA standards. If the manager’'s
assessment is positive, the trainer is certifiechroy out formal OJT.

The training organisation keeps individual ceréifions in the relevant personal file.

When developing the new template for the OJT waeksgiparticular attention was paid to:

* determining ‘SMART’ learning objectives, with duegard for defence-in-depth;

* preparatory steps to be taken by the trainee befotsarking on OJT,;

» step-by-step description of the task/action todugiht;

* monitoring of learning objectives by the trainenel manager and training organisation
officer.

In 2010 and the first half of 2011, 197 new OJT ksbeets were produced (across the

various departments).

The administrative tracking of OJT has been refirteach OJT worksheet is entered into
Doel NPP’s official documentation system (SAP) andiven a unique code which can easily
be added to the trainee’s training history. Usinig unique code, the training organisation
tracks correct implementation of the various OJTs.

IAEA comments:

This issue has been addressed by the plant unaer bhoad actions involving development
of methodology and requirements for OJT, augmeoriatif the number of qualified OJT
trainers and development of the training materRblicy document PERS/05, covering
various aspects of OJT, has been extensively nealdii reflect all the new requirements.

IAEA guidelines have been used for qualifying tlesvrOJT trainers and the plant now has a
pool of 38 trained and certified OJT trainers.
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A new template for on job teaching material hasbdeveloped and formalized at the plant.
Currently 206 OJT worksheets are in place. Thesksheets are augmented regularly and

the plant has recently developed 6 new OJT workshbased on the experience from
Fukushima accident.

Conclusion: Issue resolved
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2.10. GENERAL EMPLOYEE TRAINING

2.10(a)Good practice:The defense-in-depth principle as a strategy farlear safety is
integrated into all training courses and programs.

This strategy is based on the three types ofdyarrdesign, methods and behavior.

At the plant, when a training program is develomedupdated, this principle of
defense in depth is highlighted, and the trainitgective focuses on the relevant
barriers. This is done for all types of trainingifiel and continuous training programs
for Electrabel staff as well as for contractorsyl afl functions (e.g. work planners in
maintenance, and licensed and non-licensed opsyatdhe idea is supported by
visual aids such as posters, documentation anataoduction in all training material.

At each session in classroom training, e.g. .humparformance training for all
personnel, the defense-in-depth principle is emphdsin analysis of behavior-and
knowledge-based errors. All three barriers areyaedl as one of the most important
parts of full-scope simulator and field simulatessions.

To further enhance the effectiveness of the tnginand to reinforce management
expectations, management carries out observatiotieifield. The three barriers are
re-evaluated on the basis of events to identifsids improvements.

This practice ensures a good balance in trainetgvéen technical, procedural and
behavioral subjects, and raises overall awarensassiaderstanding of nuclear safety
among all personnel. It also provides guidanceotus management attention, and
makes people more aware of their role in preventingnitigating events by using
human performance tools.
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3. OPERATIONS

3.1. ORGANIZATION AND FUNCTIONS

The management expectations within the operatiepardment are clearly communicated via
several different methods from signage around thetpindividually issued handbooks and
text within operational procedures. The interviewsre conducted at all levels in the
organisation and confirmed that these were undeasto

The operations department, along with others, @&my wactively using self assessment to
improve their performance and set their objectifi@sthe following year. The process they
use is called “yellow sticky exercise” and involvibe whole shift team. The team reviews
event reports and task observations generallyecl&n that shift and identifies common
causes and areas for improvement. This exercisipported by senior members of the
operations management team and a human perforntacd. This area has been taken
forward as a good practice in Operating Experience.

The operations department currently doesn’t usetbbabilistic safety assessment as a tool
to help quantify the stations current and projeapdrational risk during periods of planned
and emergent maintenance. The team has made a mecwation concerning the
development of PSA in the Technical Support area.

The operations department uses a transverse thepneagh to help with improvement in
various areas. Each improvement area is assignkdmpion and by using this approach they
are able to capitalise on resources and experidnm@sthe other two Doel units. This also
provides a common standard for all four Doel unitse operations department interfaces
with other key groups well via a number of struetlimeetings providing the appropriate
level of operational focus. The team recognizes @lsigood performance.

3.2. OPERATIONS FACILITIES AND OPERATOR AIDS

The team noted the good standard of material donditn the majority of plant systems and
would encourage the plant to continue their effartsliminate any small concerns noted. The
team also noted the high quality of procedureslabi@ and the effectiveness of the updating
process.

Procedural guidance is not currently in place teued the control room environment remains
habitable by Operators with respect to oxygen aunfellowing an accident. The team
developed a recommendation for this purpose.

3.4. CONDUCT OF OPERATIONS

The team observed good performance in this areacdhtrol room environment is quiet and
organized. Operators were observed to be attembivibeir indications and responsive to
alarms. In the area of reactivity managemeng sahtrols were observed in the control
room and the plant has an effective mechanismel@ewing reactivity concerns and driving
them to completion. Operators are observed to haviw tolerance for equipment
deficiencies. A few minor unreported deficienciesrgvnoted by the team, demonstrating that
some room for improvement remains. Surveillancdstese well controlled and good
performance is noted in the plant’s program fondiag the results. Operations management
is supportive of and involved in crew decision nmaki
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The team noted that in the past 12 months the plastexperienced a number of plant
alignment events and during the evaluation sufferéoss of oil from the turbine oil system
due to a valve being left in the incorrect confajion. The OSART team encourages the
plant to investigate each misalignment event with $ame rigour independent of the actual
significance of the alignment event.

3.5. WORK AUTHORIZATIONS

Procedures and programs for controlling modificadiand work on plant equipment are
rigorously controlled. A new planning mechanism hasently been implemented that the
team recognizes as a feature that will providertutgood performance. The independent
verification policy in the Operations departmentpiwn as QC1, is unique and effective in
that it is modelled after the Quality Control preses from manufacturing. This practice is
applied to equipment operations and documentafidre team recognizes this as good
performance.

Temporary configurations are well communicated aodtrolled. The team noted that
temporary configurations are reviewed against thentjs licensing basis shortly after
implementation. The team encourages the plantrimptate this review prior to installation.

3.6. FIRE PREVENTION AND PROTECTION PROGRAMME

The fixed fire protection systems throughout th@nplare in good working order and a well
defined inspection program exists to ensure the¢irmoed operability of the equipment. The
overall material condition of the fire protectioystem was observed by the team to be a good
performance.

In some areas of the electrical building, cableas#jon schemes and compartmentalization
were seen to be inadequate. The team developgghasion for this purpose.

The fixed protection systems are supplemented bpilm@quipment that the plant has
effectively incorporated into their strategies.gafticular merit, are the foam capabilities that
are available. Locally installed foam supplies apglicators were noted in many key areas of
the plant. Additionally the mobile units includdaage foam monitor and supply tank. This
equipment will serve the site well in the eveniadiurbine oil or large oil filled transformer
fire. The team considers this to be a good perfanaa

The plant employs a key performance indicator tonitoo its performance relative to
combustible loading in the plant. This strategy besn effective in reducing the combustible
loading to as near zero as achievable and the ptartinues to strive for improvement. The
plant is encouraged to eliminate the use of urgckatood inside the power unit and evaluate
its method of collecting non-oily trash. It sholld noted the site has begun the acquisition of
metal pallets to eliminate the use of wooden pallet

A well trained fire brigade is in place and exegsisare rigorous events that effectively
challenge most aspects of the program. Intervergians are in place, that provide sufficient
information for fire fighting in each space. Théesis encouraged to consider adding to the
intervention plans, the equipment in each spaceishanportant to nuclear safety to allow
fire commanders to recognize what equipment toegtot
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The site employs well qualified contract instrustarho evaluate drill performance, facilitate
the de-briefing and provide on the spot coaching iammediate re-training as needed. The
team observes this to be a good performance.

3.7.  MANAGEMENT OF ACCIDENT CONDITIONS

Plant procedures are well established and curretht the Westinghouse Owners Group
(WOG) recommendations. Adequate information is mes¢ in Emergency Operating

Procedures (EOP) and beyond design basis procettusegpport analysis of accidents. The
site has developed a custom EOP for monitoringuppert items under accident conditions.
The team recognizes this as a good practice.

Shift staffing is adequate for immediate actiond arwell established staffing plan is in place
for incidents which may impact both units. Trainin§ the staff effectively utilizes the
simulator and coaching is effective and constrectiperations management is observed as
involved in the training and feedback mechanismge Pplant has developed an assist
mechanism to monitor and alert the operator onsthtus of EOP continuous actions. The
team recognizes this as a good practice.
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DETAILED OPERATIONS FINDINGS
3.2 OPERATIONS FACILITIES AND OPERATOR AIDS

3.2(1) Issue:Procedural guidance is not currently in place tsuem the control room
environment remains habitable by operators witpeesto oxygen content following
an accident.

The site has pre-staged equipment that would gatiee monitoring and
compensatory actions. It is currently available avell maintained, however the
existing Emergency Operating Procedures do notk@vis use.

— No procedural guidance exists for monitoring of €oinRoom oxygen content

— No procedural guidance exists for compensatoryoastisuch as periodic
alignment of the intake or donning breathing apjesra

— No studies have been performed to determine théatdiy of the Control
Room relative to oxygen content under accident itamd

The Doel 1&2 Control Room is completely isolatedbnr makeup air supply under
radiological accident conditions and during toxasgncidents. The isolation of the fresh air
supply creates a potential concern for the oxygement of the air in the control room.
Continued habitability of the control room remainecessary to achieve Safe Shutdown
conditions. The GNS building is not equipped withitared air supply.

Without specific analysis or proceduralized actiomsonitor and control the oxygen content
of the Control Room, the ability of the operatioaew to achieve and maintain safe
shutdown conditions could be affected.

Recommendation: The plant should analyze the behavior of contwoim oxygen content
under accident conditions and staffing levels aetemnine what procedural controls are
necessary to ensure habitability for the duratibtme postulated accident.

Basis:
NS-R-2

5.11 “Operating procedures shall be developed whagply comprehensively for ...
emergency conditions.” “The level of detail foparticular procedure shall be appropriate for
the purpose of that procedure. The guidance prdvatall be clear, concise, and as far a
possible verified and validated.”

NS-G-2.2
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8.9 “For event based procedures, the decisiongvaasures to respond to accidents should
be made on the basis of the state of the planelation to predefined events, which are
considered in the design and safety analysis réport

NS-G-2.14

6.1. The equipment used by operations staff shbeldadequate to support the safe and
reliable operation of the plant in all operatingnditions and should be well maintained.

Plant Response/Action:

Based on the observations made during the OSARi€wewa strategy document was drawn
up which formed the basis for the problem analgsid subsequent approach. The strategy
document details:

» the various problem scenarios;

» the characteristics, framework conditions and hypsés of each scenario;
» the possibilities for improving the current praetic

* the supporting documents and studies.

This analysis found that various scenarios couldeain which the control room goes to
closed ventilation, causing the normal fresh appdyito be cut off. These scenarios can be
divided into two main groups, each of which underixee separate detailed analysis:

* Radiological accidentehere the atmosphere outside the control roomreathable’, i.e.
has a composition that does not pose an acutehhresMt meaning that operation without
personal protective equipment (PPE) is possiblethedocus is on minimising the dose
received.

» Toxic gas accidentehere the atmosphere around the control room is-breathable’,
i.e. would be immediately harmful to operators, meg that PPE must be used.

Radiological accidents

A detailed calculation was made of the supply amaisamption of fresh air in the different
ventilation configurations. This showed that a péic refreshment, by opening the intake of
fresh air, of the atmosphere in closed ventilatioder accident conditions is necessary. The
chosen threshold is a too high concentration of D@he control room.

Based on extensive studies arising from the Thedodic Safety Review of Doel 1 and 2, it
can be demonstrated that the dose received bytopemver the duration of the (design)
accident, as a result of this periodic refreshmegmains within international acceptance
criteria (according to NUREG SRP 6.4).

In summary, therefore, it can be concluded thatréodic (short-term) intake of fresh air via
the ventilation system’s carbon filters, in the mvef excessive COconcentration, is a
suitable solution to the problem identified.

The practicalities of the procedure were worked and incorporated into existing accident
procedures (Emergency Operating Procedures). Tibefiuimprove the monitoring of air
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quality, new CQ meters were purchased, which enable continuowues in the control
room during an incident. Finally, special trainisgssions were organised for operators to
ensure complete familiarity with the procedure.

Toxic gas accidents

An independent analysis was carried out of the diampe of Doel 1 and 2 with the Safety
Analysis Report and the applicable RG 1.78 on tkistiag procedures for protecting
operational personnel during a toxic gas accidénis found that all requirements were met
with the current number of compressed air cylinderd ABEK filters in the control room,
together with the available possibilities for rafiy the air cylinders on and off the site
(mobile air compressors).

The existing training in correct use of compresa@dcylinders and the relevant accident
procedures in the event of toxic accidents wer® abviewed. A number of (minor)
improvements were made.

The main conclusions of the above-mentioned arsalygre passed on during training for
operating personnel and the relevant duty-roles.

IAEA comments:

The plant conducted a thorough analysis of habitaf the control room in different
scenarios foreseen in the safety analysis report.

For accidents with radioactive releases periodiake of fresh air to the control room was
decided to be performed using £@oncentration as criteria to start and stop intakees
analysis has concluded that the radiation effedhisf operating mode of the control room
ventilation on control room operators remains witailowed limits.

For accidents when toxic gases affect the siteogeriintake of fresh air to the control room
was found to be not acceptable. In this situatioift personnel will use in the first phase
conventional gas masks with filters and in the nekise breathing apparatus with
compressed air cylinders.

A visit to the control room confirmed the availatyilof equipment (C@concentration meter,
stock of conventional gas masks with filters andalining apparatus with compressed air
cylinders), appropriate procedure changes and ktadfvledge how to use the equipment.

Conclusion: Issue resolved.
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3.6. FIRE PREVENTION AND PROTECTION PROGRAMME

3.6(1) Issue:In some areas of the electrical building, cableasspon schemes are
inadequate. Within the cable spreading vault, soaide trays are filled to the point
of preventing utilization of a fixed extinguishmesystem. Compartmentalization and
fire control are credited instead.

The team noted that the site has taken note ofiskise and placed supplemental
manual fire fighting equipment and the sprinklesteyn has been upgraded. The
consequence of a potential fire is mitigated byatidition of the Bunker System. If a
loss of plant control occurs due to a fire in cadppeeading vault, a safe shutdown is
expected to be accomplished from the GNS Bunkertr@boRoom, for which this
building is designed.

Specifics of the cable separation deficienciesaarllows:
— In the cable spreading vault, and in the DC elegtrequipment rooms on each

end, some cables are placed outside of cable tmragse routed close to power
supplies of a different safety bus. This practicgéeptially compromises cable
separation and fire protection schemes.

0 GEH516 - cable crossing different polarities

o Numerous examples of cables routed outside of w1 rounding a corner.

0 Supports have been added to the side of the wasigport additional cables
but separation barriers are not in place

o Cables of different polarities are run verticatlirectly against the side of the
cable tray without the addition of barriers

— The plant has embarked on an appropriate effagtitoinate the asbestos bearing
separation boards in their cable tray system. inesareas the new material has
been installed with less than optimum workmanskipps have been observed
between boards and in a few cases the boards altee. f

0 GEH516 - plate loose under cable tray
0 GEH516 - plate loose under cable tray
o GEH516 larger gap between boards than expected

Cable trays in some areas of the cable spreadinga@ so full as to prevent utilizing
a fixed fire extinguishment (as opposed to suppasystem due to the inability to
water spray to penetrate into the tray. The siadits manual fire attack and a
sprinkler system that prevents flashover conditione round out a
compartmentalization method of mitigation.

— Several safety related cable trays in the cableasiing vault are filled to capacity
which results in multiple polarities or safety bsi®eing affected.

Without proper cable separation and adequate camepatalization, the consequence of an
electrical fire is increased. Fire in the cableesgiing room has the potential to require a
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Remote Safe Shutdown be performed from the GNSath bnits 1 &2, for which this
building has been designed.

Suggestion Areas where cables are run outside of cables toaywithout proper separation
should be considered for remedies such as thei@udit separation material or the rerouting
of the cable. In the cases where cable trays afallsas to prevent a fixed extinguishment
system from being effective, the plant should cdesianalyzing the effectiveness of their
compartmentalization strategy and prepare appri@pci@rective actions as necessary.

Basis:
NS-G-2.1

2.3. safety systems are adequately protected wrerisat the consequences of a single fire
will not prevent those systems from performing theguired function, account being taken
of the effects of a single failure.

7.2. The inspection, maintenance and testing pnogra should cover the following
fire protection measures:

— passive fire rated compartment barriers and stractomponents of buildings, including
the seals of barrier penetrations;

— locally applied separating elements such as fierdant coatings and cable wraps;
NS-G-1.7

IV.2. Various design approaches have been takémithe significant impact of cable fires.
Among these approaches are: protecting electrioalits against overload and short circuit
conditions; limiting the total inventory of combidée material in cable installations;
reducing the relative combustibility of cable iretidn; providing fire protection to limit fire
propagation; and providing separation between eabi@m redundant divisions of safety
systems, and between power supply cables and tcabies.

IV.3. Controls should be imposed on the quantitiepolymer insulated cables installed on
cable trays and within cable routes. These contoésnecessary to prevent the fire load
exceeding the rated resistance of compartmenbérgers and to minimize the rate of spread
of fire along cable trays. The controls may incllidgts on the numbers and sizes of cable
trays and/or the loading of insulation upon thenq ahould correspond to the combustion
characteristics of the cables used.

IV.5. In some circumstances, specific passive ptae measures may be necessary to
protect electrical cables from fire. Such measivelside:

— Cable wraps to provide segregation from otherlfieels and from other systems,

IV.9. The potential impact of cable fires can bdueed by providing suitable separation,
either by the fire containment approach or by treeihfluence approach.
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Plant Response/Action:

In response to the OSART suggestion, a specific wias drawn up to improve the condition
of cable galleries in the electrical buildings adéd 1 and 2 in terms of fire safety.

The lead in this was taken by the Care Departmehite Safety Section, in close
collaboration with the Electrical Maintenance Sewmtiand the Technical Support - Fire
Section of the Maintenance Department.

The first phase involved an extensive walkdowngenkd by five Fire Safety Operators over
a period of four months, aimed at identifying tlediciencies. The main focus was on:

» the condition of fire separation boayds

» cables crossing different polarities

» overfull cable trays

In total, around 3,000 deficiencies were catalogsedead quite equally over the above three
items. Cables placed outside of trays were, if iptessfitted correctly during or shortly after
the walkdown.

Based on the walkdown results and analysis by thgeg team, a realistic action plan was
then drawn up aimed at improving fire protectionha affected areas

» Regarding the fire separation boards, it was décideaesolve all identified deficiencies
(around 1,300) by fitting new boards, repairingséirng boards, improving the sealing of
gaps between boards, and so on. A specializedwambrought in to carry out the work.
This comprehensive remediation project began inl&RM11 and will continue in 2012.
The work is running to schedule, with about 100flctEncies resolved as at the end of
November 2011.

* Regarding the cables crossing different polaritiewas decided t@pply a special fire-
retardant coating to these cables. In the first #2011, a suitable coating product was
sought and qualified for the application in questito ensure that no negative effects
occur when the cable is operating normally. Aspékestransfer from the cable to the
exterior, the impact from the additional weight;.evere examined. A specialized firm
was then qualified to carry out the work. Coatinfgtloe vertical cables began in
November 2011 and will continue in 2012.

* The issue of overfull cable traygs included in the Fire Hazard Analysis (FHA) padj
During the first phase of this project, implemente®011, an extensive walkdown was
performed to chart the fire load of each compartmienthis context, a distinction was
made between lightly-loaded, full and overfull @ablys. Based on the fire load present,
the necessary extinguishing capacity will be latdculated for each compartment and an
assessment made of whether the sprinklers presensufficient. Based on this, the
necessary changes will be initiated.

The necessary budgets have been allocated fdreadiliove activities.
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In addition to the aforementioned technical improeats, a number of organisational

measures have also been implemented:

* The frequency of fire-team inspections in the cazberies has been increased to three
times a week.

A number of additional extinguishers (gQpowder and CAF) have been placed at
strategic points in the cable galleries.

A benchmarking study of the fire risk in the vasotable galleries of the electrical buildings
at Doel 1 and 2 was also carried out. This studyndothat the risk of fire is very low,
especially in areas containing only low-voltage powand instrumentation cables. It was in
these areas that most of the above-mentioned elefieis were detected.

Moreover, an examination of the historical firedoadex shows that the fire load observed
in the cable galleries is low and that no majotations have been noted in this area in recent
years.

IAEA comments:

The plant completed an extensive review of thectiities in the condition of the cable trays
and cables routed through the trays. An excel bda® was established with clear
identification of the deficiencies. The review cm@ not only the cable rooms in the
electrical building (GEH) but also in the auxiliabyilding (GNH). After the review three
major actions were launched: improving the conditid the fire separation boards, adding
fire retardant coating on the cables connectingdechys of different polarities (belonging to
different safety system trains) and improving tleet®ns of cable trays where they are
overloaded with cables.

First priority was assigned to improving the coiugitof the fire separation boards, 100% of
the deficiencies were eliminated in the electriballding (GEH) and about 90% of the
deficiencies in the auxiliary building (GNH) up date of the follow-up mission.

Adding fire retardant coating on the cables coringatable trays of different polarities was
completed in one room. This allowed evaluatinggbepe of work and determining the work
and budget resources required to complete thisdfperrective actions. This activity will be

continued in the period 2012-2014, depending orddwsion on operating lifetime of units 1
and 2.

About 1000 sections of cable trays were identifidetre the trays are overloaded with cables.
Walk downs to chart the fire load of compartmentsrevcompleted for units 1 and 2.

Assessment of whether the sprinklers are suffidenthese compartments will be done in

the frame of the fire hazard analysis. This assessns scheduled to be completed in the
period 2012-2015. The necessary corrective actioihbe completed after that.

Conclusion: Satisfactory progress to date.
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3.7

MANAGEMENT OF ACCIDENT CONDITIONS

3.7(a) Good PracticeComputerised method for monitoring Emergency Opega®rocedure

3.7(b)

(EOP) continuous actions.

The plant has a computerised monitoring systentrémking the status of continuous
actions in emergency conditions.

Most Emergency Response Guidelines (ERG’s) havdimmus and permanent
actions which the operators have to take care mterihg a new ERG procedure, the
operator monitors the fold out page (with all apglile continuous actions). The
operator has to act immediately performing theoastiwritten in the fold out page

The monitoring of these actions at the plant isriedr out by a computerised
monitoring system.

The benefit of this “active” status light/screenthat the operator sees more rapidly
when he has to take action. When the screen isiveabe has to check every
parameter on the fold out page. With the “activaesn he only reacts when he sees a
red light / sign.

This is the same method as the status light (redgm/yellow/green) in the status trees
of the critical safety functions.

Good Practice: Custom Emergency Operating Procedure (EOP) for toiomg
support functions.

The plant staff has created an EOP in additionhtisé specified in the standard
Westinghouse Owners Group (WOG) network. Duringdsst conditions the control
staff responds to the event utilizing a standarttimnaf procedures. The processing of
these procedures fully occupies the control roaaff.gh order to reduce this burden,
and prevent a low level problem from escalating atolarge issue, the plant
supplements the monitoring function outside thetrmdrroom through the use of a
custom EOP known as ES 0.5.

The procedure is utilized by an extra operatortet@utside the Control Room. This
operator assists the crew by monitoring electripalver sources, water supply,
ventilation, radiological release paths, containt&vlation and many other items.

This prevention based strategy will detect andgaig a concern early in the event
and eases the burden on the Control Room Crew.
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4. MAINTENANCE

4.1. ORGANIZATION AND FUNCTIONS

Management expectations for maintenance were kwis2008. They include a strong focus
on human performance tools during daily work preess (pre-job briefing, situation
awareness, procedure adherence, external vewficgiost-job debriefing).

A biannual training program on the field simulator all individuals ensures the integration
of management expectations into daily maintenancekwThis is considered a good
performance.

The team recognized a good practice in the areaoonfractor management where an
assessment of contractors’ competency in nucldatyseulture is performed.

The team recognized a good practice in the catiio program for maintenance work
planners who have a key role in the quality of exien of maintenance activities. An
intensive training program which lasts 18 months baen developed for this particular
function, leading to a formal accreditation.

4.2. MAINTENANCE FACILITIES AND EQUIPMENT

The team recognizes a good performance in theitrggkogram for calibrated measurement
tools. The traceability of measurement and testpagent used for an activity is ensured by
recording the ID of measurement and test equiproerihe work permit. This is then logged
in the database, so that it is easy to trace whiotk has been performed with a given
measurement tool.

4.3. MAINTENANCE PROGRAMMES

The team recognized weaknesses in the managenoéfdrtonaintenance backlogs and in the
timely completion of maintenance work. The teammasle a suggestion in this respect.

4.5. CONDUCT OF MAINTENANCE WORK

During walk downs the team observed a number afald@hgs still present in the installation
despite the fact that the maintenance work wasHhed. In addition sediments from past
leakages were still present on pipes in two caBes.team encourages the plant to enhance
the rigor in the performance of assigned mainteaaasks.

The plant has integrated its FME (foreign matedatlusion) policy into its daily work
methods. Special FME tools are made availableannktallations through FME carts, which
contain FME equipment. This was recognized as & geoformance by the team.

4.6. MATERIAL CONDITIONS

Although the overall plant material condition isoge the team found examples where
consistent high standards were not maintained dudatk of attention to detail by

maintenance personnel. The team suggested thaplém¢ should consider eliminating

inadequate conditions existing in certain plantpying attention to details and improving
maintenance workmanship.
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The plant has developed an effective leak redugtimgram which started in 2009. 93% of
registered leaks, dated from before end of 2008, been dealt with by the end of 2009
already. In addition, the plant is making a consibke effort to control leaks, and the
program is continuing with the aim of preventingtlier leaks. This was recognized as a
good performance.

4.7. WORK CONTROL

In order to reduce the number of accidents duringntenance activities, a site-wide
approach with regard to at-risk worksites was uhiiced at the plant in 2008. Several
improvements have been implemented, including esgdhmisk analysis (reinforced in pre-
job briefings) and daily checks of the worksite,iethare logged on a worksite information
panel. This was recognized as a good performance.
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DETAILED MAINTENANCE FINDINGS
4.1. ORGANIZATION AND FUNCTIONS

4.1(a) Good Practice:Assessment of contractors’ competency in nucle&tysaulture
during outages

The plant has established a coaching and trainiogram in nuclear safety culture
for all contractors.

A 4-day training course was developed for this pagy involving general training in
nuclear safety culture as well as more specifiénitng for contractors in the
management expectations of the plant. This is coapp@with the contractor safety
and quality programs that exist in other countries.

In addition, a coaching program is provided in white instructor coaches the
contractors in the field during outages.

To ensure that the training program is about mioae just attaining a certificate, the
contractors receive an assessment of their competemuclear safety culture after
the field coaching program, to underline the imaioce of continuous improvement,
which is a key characteristic of nuclear safetyurel

A special edition of the management expectatiorssgded for contractors has been
produced for this purpose. The booklet of managémepectations is the common
denominator throughout the training. The contracteceive a copy of this booklet
during training.

There is very strong focus on Human Performancenduhe training. The head of
the 4-day training program is also the HU coacimftbe plant Maintenance, which
ensures that contractors receive identical HU ingito plant staff.

All contractors who work in technical installatiorsd the plant, must obtain a
certificate in nuclear safety culture. This cectfie is issued after a theoretical and
practical evaluation of contractors’ competenciirclear Safety Culture.

Up to now, 3,938 contractors have been certified.

The training programs are given in Dutch, Germanglish and French.

The instructors are trained and have been qualieithe plant.
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4.1(b) Good PracticeCertification program for maintenance work planner

The work planner has a key role in the Maintenateggartment at the plant.

An intensive training program has been developedhis particular function, leading
to a formal accreditation. The training programtda$8 months and consists of 4
modules. During the training program, there arex&@nm@nations (after the first 3
modules), a on the job training period, and a fexamination with certification after
the fourth module, where line management is pregdms program entails classroom
training modules, self-study and formalized on4ibigtraining.

In this programme equal weight is given to the &ibes of the defense in depth
model (design, work practices and behavior).

The head of Care Nuclear Safety is a member ofetrmuation committee, to
determine if the work planner has sufficient kna¥ge in that particular area.

Maintenance has drawn up an accreditation prog@mmiintenance work planner
with the same depth as that of a reactor operator.
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4.3. MAINTENANCE PROGRAMMES

4.3(1) Issue:There are weaknesses in the maintenance backloggament tool and the
methodology for ensuring timely completion of maimince works.

A significant programme to reduce Maintenance lwarkas been implemented by the
plant, however the team observed the following:

— Out of the 8,000 work orders presently under exenut the plant, around 1,000
have exceeded their assigned date of completiomeSaf these overdue work
orders are more than three years old. Though amowement over recent years,
this is still a large number. 30% of work ordersishhhave exceeded their
completion date are in the highest plant priorityhagh focus’, and 87 of these
work orders concern safety related systems (somthasfe covering different
phases of the same equipment).

- In view of the large maintenance work backlog amel inability of the existing
SAP system to identify this efficiently, a new blgk management tool was
introduced at the plant in January 2009. The falhgwwveaknesses were observed
in this new system.

- Within the overall guidance document for work masragnt, the methodology
and responsibility for postponing overdue workas specified.

- Once a revised date is assigned for a work ortés,automatically removed
from the backlog list, and the vital data identifyiit as a work order
exceeding its initial due date, and indicating tluenber of times it had been
postponed, is lost, and is not captured by thetplan

- New due dates are not assigned to all backlog watérs.

- During a field visit, the team noticed a defect tega valve in the component
cooling system (tag 25173) dating back to 2007. MMam this defect was
planned to be carried out during the unit 1 steanegator replacement.
However, when starting work preparation in 2009ef@gions realized that the
work can only be undertaken during shutdown of hatits 1 and 2, thus
resulting in the work order moving to the backlgy.|As of now, new dates
for this work have not been assigned, and no aisalyas been performed
regarding the effect on system availability andatelity of such a long delay
in rectifying the deficiency.

Weaknesses in timely completion of maintenance woak affect the availability and
operability of plant equipment and systems.

Suggestion:Consideration should be given to improving the bagknanagement tool and
methodology so as to ensure timely completion ahiteaance work orders at the plant.

Basis:

NS-G-2.6,

5.14 A comprehensive work planning and control esystapplying the defense ithepth

principle should be implemented so that work atigican be properly authorizestheduled
and carried out by either plant personnel or caihtra, in accordancwith appropriate
procedures, and can be completed in a timely manrtex workplanning system should
maintain high availability and reliability of imp@ant plantSSCs.
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Plant Response/Action:

In response to the OSART team’s findings, a spepifin was devised to substantially reduce
the backlog at all units (Doel 1, 2, 3 and 4). Tdstion plan consisted of a number of phases.
The lead was taken by Maintenance, the departméht the largest backlog in terms of
percentage.

In phase one, the expectations regarding the wakagement process were tightened up.
New arrangements were put in place for schedulioksy assigning priority levels to works
and (where necessary) rescheduling works. The tasksresponsibilities of the various
stakeholders were clarified. The clarifications awlditional arrangements were incorporated
into the procedure PROJ/03rganisatie en planning van de dagelijkse werk@@rganising
and scheduling daily works’).

By implementing this revised procedure, a proactiffert is being made to prevent the build-
up of a new backlog as well as to reduce the exjshiacklog in a faster and controlled
manner.

An example of the latter is that a new completiatedor work from the backlog can only be
assigned after formal approval at the DCE (Unitlyp&oordination Meeting), attended by
representatives from all departments.

Next, these changes were explained and clarifiegp@tial training given to all stakeholders
in the Maintenance, Operations, Engineering anck @apartments. This training was given
to both work planners and line management.

The backlog tracking tool was also adapted to &da@unt of the new arrangements. Since
then, the tool has been able to select backlogdb@as¢he priority of works, in addition to the
existing selection criteria. This means that itpisssible to distinguish clearly between
important backlog (priority 0 and 1 works) and nowportant backlog (priority 2 works).
Only priority 0 and 1 works entail a direct or pb#s risk in terms of nuclear safety,
industrial safety, environment or availability.

In addition, in the Maintenance department coashexe appointed for each service. Their
task was to support and guide the operational téamexlucing their existing backlog, and to
ensure that PROJ/03 was properly complied with.

The actual reduction of the backlog was scheduléd/@ main phases.

In 2010, the focus was on reducing the entire lwackhll priorities). This approach led to a
reduction of almost 50% in the total backlog foreD& and 2 in the period from April 2010
to the end of 2010.

The goal for 2011 was to further eliminate the img@ot backlog (priorities O and 1). This
goal was achieved for priority O works in April 201By the end of November 2011, the
backlog of priority 1 works at Doel 1 and 2 hadreeduced by 65% from 200 to 70 items

The impact of the entire backlog (all priorities) muclear safety is assessed periodically.
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IAEA comments:

The plant has addressed various weaknesses inmhiatenance backlog management tool
which were identified during the OSART mission. tdry of rescheduled work orders is
now maintained in the work management system SAPathodology and responsibility for
postponing the overdue work has been developedoamdlized.

An elaborate system to reduce backlogs has bean pldce at the plant. Backlogs have been
prioritised and are being monitored at the managemegel on a weekly basis. An ambitious
target of achieving zero back logs for the priofitgnd 1 items ( top priority) was set for the
year 2011 and 2012. The plant could reduce badkldbis categories by 70% and by the
end of 2011 50 items were still pending. Howewarkbog in this top priority item (priorities

0 and 1) has been brought down to 23 items atnldeoé February 2012 ( 0.1% of the total
yearly workload of around 25000 items). Target lbacklog in lower priority (priority 2)
items which was set at 2% of the total backlogs been achieved for 2011 and has been
proactively lowered to 1% of the total for 2012.

Conclusion: Issue resolved.
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4.6. MATERIAL CONDITION

4.6(1) Issue:ln certain plant areas inadequate conditions ehist to lack of attention and
insufficient maintenance workmanship.

Although the overall plant material condition isoglp the team found examples where
improvements are still needed to maintain consishegh standards, indicating a
certain lack of attention to detail in the followiareas:

Some cables are not properly fixed to cable trdys, to the fact that some cable ties
are missing or are not in good condition:
— Doel 2, turbine hall, % level: several cable ties are broken, resulting icable

not being properly attached to the cable tray.

~ Doel 2, turbine hall, ¥ level, train B: the cable to the positioner ofvea
2C0826B was not properly attached to the cable drsgy to two broken cable
ties.

— Doel 1, turbine hall, cable tray near condensel, pitlar C1-E1: cables loose on
the tray.

— Doel 2, turbine hall, train B: cable hanging bediuk cable tray.

Deficiencies regarding pipe hangers and supports:
- Sliding pipe support near OCC85 does not fulfifitsction.

- A stainless steel pipe near 2SI126 and 2SI418 ipatgd in four places by a
carbon steel pipe hanger.

- In GNH320, behind 2SI107, several stainless stipelspare in direct contact with
the carbon steel clamps of the pipe hangers.

Some flanges are not professionally installed:
- Flange of flushing water pipe (DW) of CV2P2A ha®twashers missing

- One nut of flange near charging pump 1CV-0072ditipside down
- Two washers missing on a flange of the emergenegetlicooling system
EDK1Y5

Deficient material conditions, if left unattendeduld lead to deterioration of the equipment
and systems at the plant, resulting in their uabdity.

Suggestion:The plant should consider eliminating inadequateddmns existing in certain
plant areas due to lack of attention and insufficreaintenance workmanship.

Basis:

NS-G-2.6
9.18 Other items that should be subject to suargilk are those that , if they were to fall,
would be likely to give rise to or contribute tosafie conditions or accident condition.
Such items include:
- high energy piping and associated piping restraints
- structural supports (stack stay ways wires, pypgperts)
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10.17. A visual examination should be made to yiefdrmation on the general condition of
the part, component or surface to be examineduydiny such conditions as the presence of
scratches, wear, cracks, corrosion or erosion ensthface, or evidence of leaking...Any
visual examination that requires a clean surfacedecontamination for the proper
interpretation of results should be preceded by@ppate cleaning processes.

NS-G-2.14

4.36. Factors that should typically be noted byt gf@rsonnel include:

—Deterioration in material conditions of any kinchrrosion, leakage from components,
accumulation of boric acid, excessive vibrationfaomliar noise, inadequate labelling,
foreign bodies and deficiencies necessitating reaarice or other action;

INSAG-12

116. Principle: Operational excellence is achiewedresent and future nuclear power plant
operations by: augmenting safety culture and defent depth; improving human

performance; maintaining excellent material conditand equipment performance; using
self-assessments and peer reviews; exchangingtmgeexperience and other information
around the world; increasing application of PSAsd a&xtending the implementation of
severe accident management.

Plant Response/Action:
In response to this suggestion, the action plan spdis into a mechanical and an electrical
section. Within each of these areas, the neceastions were determined.

In the mechanical arethis OSART issue was addressed in a number of steps:

*  Comprehensively map the scale of the problem.

» Draw up a plan of attack to remedy the situation.

» Start_remediation work according to the establisfewedule.

To determine the scale of the problem, a walkdoiwhe entire Doel 1 and 2 installation was
conducted over a six-month period by a two- to éhren team. The aim of this was to
identify all flanges, hangers and supports (FHSt ttiid not comply with the specified
criteria.

Prior to this, the criteria to be met by flangeangers and supports had been determined on
the basis of good engineering practice. Theseriai@ver the following aspects, among
others: desired length of bolts and studs, presefceashers, galvanic isolation between
carbon steel (CS) and stainless steel, alignmentfstry, uniformity in the way bolts/nuts
are fitted, corrosion, graffiti, presence of craokdractures. A distinction was made between
important criteria (e.g. studs too short) and leggertant criteria (e.g. flange painted over).

A total of 17 buildings were inspected, equatin®8 inspected areas/rooms. In most areas,
a number of deficiencies were detected, resultingeiveral thousands of deficiencies. Of all
the deficiencies identified, 40% were classifiednagortant.

A project team was established to begin the actrakdiation work. Its initial task was to
draw up a plan of attack, taking into account thevailing standards and regulations, the
availability of spare parts, practical feasibiletigd the need to minimise unavailabilities at the
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planning stage. This plan of attack also servea gside for work planners when carrying out
the actual remediation work (see below).

One key outcome was the production, in collaboratwith the GDF SUEZ Group’s
engineering company Tractebel Engineering, of atiated ‘pipe spec’, based on the latest
technological developments. This enables the mostlde materials to be chosen for bolts,
studs, nuts and seals, according to the application

In addition, a comprehensive roadmap was develagpembmpassing both technical and
organisational issues and including:

» permitted FHS configurations as regards galvartai®n, the number of free threads
required for bolts, etc.;

* a tool for selecting and assessing materials, smadsflange torques according to the
design characteristics of the system;

» a customised workflow/process for the planning exelcution of remediation work;

» the procedure for storage and tracking of all imfation regarding installations on which
remediation work has been carried out (e.g. useoking sheets).

A number of remediation jobs were then carried outorder to test and adjust the

methodology developed.

In phase three, a timetable for carrying out remwsoh work was drawn up, taking into
account the importance of the deficiencies, thecifiperules/restrictions applying to each
system as set out in the Technical Specificati®efgty Analysis Report), the timing of
overhauls and major work, and so on. The actuaédgmtion work began in autumn 2011 on
a number of safety-related systems in the radio&giontrolled area.

More work is planned for 2012. The necessary regsrboth financial and organisational,
have been allocated for this.

In the electrical area, an extensive and systenratiallation-wide walkdown of Doel 1 and 2
was carried out, based on clear expectations regptde desired condition of cables, cable
trays and cable ties. This walkdown was carriediol2011 by a two- to three-man team.
Several deficiencies were rectified immediatelyhens were entered into a schedule and
treated subsequently. In total, around 500 defaie=nwere corrected. The expectations were
incorporated into the ‘electrician’s notebook’ (sa@lso the plant response on the issue in
MOA on industrial safety).

New training modules for personnel (plant employaed contractors) were developed, with
the aim of teaching and enshrining the correctgualace for all future works of this kind. The
experienced acquired during the mechanical andrealc walkdowns, together with the

results of various initiatives, were incorporatetbithese modules.

Training courses for Maintenance flange mechanig$ @perations flange mechanics (for
field operators) began in October 2011. The Maiamteer training on the updated procedure
for cables and cable ties also began in Octobet.201
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IAEA comments:

In view of importance of this issue and the quantit work involved, a dedicated full time
team was setup at the plant to address this it 19000 observations on the mechanical
side (on pipe flanges, hangers, supports etc.gimgrirom deficiencies to useful information,
were identified and prioritized. Rectification stiands and expectations were developed to
ensure consistency and quality of work.

Work on priority 1 items (40 % of the total defio@es) has been started and is planned to be
completed by June 2013. The plant has also indti@e ambitious plan of tagging and
tracking all flange joints. Evidence of such impeawents were observed by the OSART
Follow-up team during the field visit. Action pl&or other priority items are being developed
and decision on the execution of this work is exgeéto be taken by the end of 2012.

On the electrical side around 700 deficiencies fgaixing of cables) were identified. All
these deficiencies have been rectified.

Conclusion: Satisfactory progress to date.
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5. TECHNICAL SUPPORT

5.1. ORGANIZATION AND FUNCTIONS

Responsibilities and authorities are clearly alleddrom the site manager to the engineering
department, and from the engineering departmeuwlifterent sections. The responsibilities
and allocations of authority are clearly documentedrocedures. However, the team found
that the description in the SAR (section 13.1.2Pthe mission, organization and main
activities of the engineering department is to sextent different from the description in the
department procedure (REF/E/@Yganisatie department Engineerindhe team has made
a suggestion on the updating of the SAR that relatehis and other contributing facts.

A plant specific Probabilistic Safety Analysis (PS& used at the site. However, the plant
currently has only a limited model for shutdown rsdand no fire PSA. In parallel to

updating the currently used level 1 model develojped000 the plant is also developing a
level 2 analysis. The team has made a recommendatibis area.

The third PSR, which is still ongoing, started B02, and is scheduled to be finalized by 31
December 2011. The team considers that the long taguired to perform and finalize PSRs
is in accordance neither with the IAEA guides nesthinternational practice. The team has
made a suggestion in this area.

The long execution time of the PSRs implies thait,example, the external hazards chapter
in the SAR Chapter 2 — Kenmerken van de vestigingsp)ahts not been updated since

1992. The team has made a suggestion on the ugdztithe SAR that relates to this and

other contributing facts.

The team found that the backlog of plant modifimasi started to increase in 2002 and has
been at a high but stable level since 2007. At lieginning of 2010, around 600
modifications were found not to be finally closeat.cOne of the contributing factors to the
increased backlog was an underestimation of theease in work-load resulting from
commitments made by the plant made in order to roehaafety and operations. Another
factor was a shift from classifying modifications ‘@®mall modifications” (KW) to “Non-
important Modifications” (NBW), the latter requigmrmore work. The plant has set a target of
reducing the backlog to zero by the end of 2012 fHam encourages the plant to continue
this effort.

Goals and objectives are used at site and departenast. Key Performance Indicators (KPI)
are used at site level (tier 1 and 2), but havent been introduced in the engineering
department (tier 3). Due to the recent introductadnKPls, the threshold levels are not
properly adjusted and the indicators are of limitatlie. The team encourages the plant to set
properly adjusted threshold values in all departsiehe good performance of the fuel
department could serve as a good example in tea ar

Overtime is only registered for about 50% of thaffsof the Engineering department,
management included. The team encourages the olantrease the number of personnel
reporting overtime. This will facilitate staff sigy and avoid overloading personnel in
responsible positions.
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In the engineering department, and on major prejeeig. PSR projects, senior and junior
engineers work in pairs, thus facilitating the sf@n of knowledge. The team considers this a
good practice.

The plant has implemented a comprehensive “Observat the field program” that not only
involves managers but also senior engineers. Tdm t®nsiders this a good performance.

The fuel department uses a training scheme thdudaes: theory, practise on dummy
components, observations in the field, and on-thetjaining. The training is supported by
systematic follow-up and use of report forms fockeatep. The team considers this a good
performance.

The plant uses independent assessment to verifgftaetiveness of important processes.

However, the team encourages the plant to brodueisdope of independent assessment in
order to determine the adequacy of work performamzkleadership in general, evaluate the
organization’s safety culture, and identify othpportunities for improvements.

5.2. SURVEILLANCE PROGRAMME

The plant has established and implemented a compsele and adequately documented
surveillance program. However, the team found #mahor bolts for components with safety

functions are not fully included in the program.sBd on experience from other plants that
have encountered problems with anchor bolts, the tencourages the plant to include these
and other fastening elements in the surveillanognam.

Corrosion monitoring of water filled fire extinghieig pipes has been transferred from the
fire fighting personnel to the engineering deparim@he team considers this a proactive
measure, because the monitoring and surveillana®mbsion processes requires specialist
competence.

The team observed that the staff started trouldetsig equipment on the spot when a test
failed, instead of applying the STAR concept (Stopink, Act, Review). In order to avoid
plant disturbances or more serious deterioratiacoaiponents, the team encourages the plant
to enforce more rigorous use of the STAR concept.

5.3.  PLANT MODIFICATION SYSTEM

The team reviewed a list of plant modificationsrtatg from 2005 and can conclude that
several of these modifications will enhance saféte team acknowledges this programme
as a good performance.

However, the team noted weaknesses associatedandilyses of internal hazards such as
fire and missiles in some rooms with safety-relgiacthps. Electrically driven auxiliary feed-
water pumps are located in the same room with goegation between the trains. The same
applies to the safety injection pumps and chargungps. The team also noted that measures
taken to prevent internal flooding in the rooms wehthe auxiliary pumps are located were
obstructed by measures to prevent intrusion ineordoms from outside the building. The
team encourages the plant to address in more sle@ihmon cause failure due to fire or
missiles, since pumps that belong to differenngaire not physically segregated.
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The team found that the plant has an adequatarsystecategorizing the safety significance of
modifications. However, it is not easy to retri@viést of those modifications that are primarily
implemented in order to enhance the safe operafitime plant. The team encourages the plant
to improve the system so that the scope of modiifica implemented to improve safety can be
easily reviewed.

5.5.  HANDLING OF FUEL AND CORE COMPONENTS

The fuel department has compiled a pocket size bloakis easy to use and provides a clear
overview of all tools, machinery and installatiomsed for handling fuel and core
components. The team considers this a good practice

5.6. COMPUTER BASED SYSTEMS IMPORTANT TO SAFETY

The team found that cable arrangements under resfeflaor sections were disorderly, and
the antistatic ground connections on several of thBmovable floor sections were
disconnected. The team encourages the plant teatdhrese deficiencies.

The team found that the plant process computestisiequately protected from intrusion via
workstations connected to the plant local area odtvoutside the main control room and
computer room). The team encourages the plant ppove the security system in order to
prevent unauthorized access from the plant areeonlet
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DETAILED TECHNICAL SUPPORT FINDINGS
5.1 ORGANIZATION AND FUNCTIONS

5.1(a) Good Practicein the plant engineering department and in majojegts, senior and
junior engineers work in pairs in a planned anddtred way, thus facilitating the
transfer of knowledge.

Many new young engineers have recently been rectuit order to take on future workload
when older staff retire and/or when the workloadréases because of new challenges like
long term operation projects, ten-yearly period@afesy analyses, adaptation to new
regulations, etc. These undertakings can be usedraisfer knowledge from more
experienced employees to a younger generationtrahefer of knowledge is crucial from a
long-time perspective in order to prevent existimgwledge and experience from being lost
in the organization.

Besides the standard training programmes, baseitheoisystematic Approach to Training

(SAT) concept in the engineering department, teaomposed of a senior engineer and a
junior engineer work in pairs to facilitate thisamisfer of knowledge. This systematic

approach for the transfer of knowledge improves faeditates the build-up of the required

competency and skills in a natural way.
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5.1(1) Issue:The plant uses Probabilistic Safety Analyses (P8Ap limited extent for
assessments and risk evaluations.

— The currently used model for level 1 analysis hatsheen updated since 2000. A
new model is, however, under development.

— The plant currently has only a limited model fouslown modes and has no fire
PSA.

- PSA is used to a limited extent for operationalislen-making as well as for risk
evaluation for preventive maintenance activitied Hre planning of outages. PSA
is not used to optimize the Operational Limits &whditions (OLC).

— The plant has no PSA level 2 analysis that endble identify ways in which
radioactive releases from the plant can occur astithate their magnitude and
frequency. However this analysis is under develagme

Without a modern and updated probabilistic safetgeasment model, it is difficult to
understand and enhance plant vulnerabilities, dictycomplex situations due to equipment
and/or human failures. PSA is also a useful tooldptimizing the implementation of the
defence in depth concept.

Without a regularly updated PSA model, there isyaallimited basis for risk-informed
decision making.

Recommendation: The plant should prioritize and enhance its dewelent and
implementation of the PSA model as well as thezatiion of a regularly updated model.

Basis:
INSAG-14

51. Improvements to the actual safety level of anplare obtained either through

improvements to its overall quality of operation through upgrades of the safety

requirements applicable to the plant; in this respearticular consideration is given to the
results of probabilistic safety assessments to ¢emmgnt, as appropriate, deterministic design
rules. It is therefore worthwhile to compare therent safety requirements applicable to the
plant with the safety requirements applicable ® itthost recent plants, in order to decide if
the current safety requirements are still sufficeamd acceptable.

NS-G-2.2

3.16. Consideration should be given to probabilistfety assessment (PSA) applications in
the optimization of OLCs. Probabilistic assessmemtthods together with operating
experience may be used for justification and modifon of OLCs.

NS-G-2.10

4.30. PSA is a comprehensive and structural apprtadedentify weaknesses in the design
and operation of the plant and to evaluate and epenpotential options for remedying any
such weaknesses. The weaknesses (e.g. the pottontiaross-links and the effects of
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common cause events which were often not adequedelsidered in older plant designs) are
identified by considering the contribution to thekrfrom groups of postulated initiating
events and human errors, and from measures ofrtperiance of safety systems. The results
of a PSA should be compared with the probabiliséifety criteria (e.g. for system reliability,
core damage and releases of radioactive materedhvihey have been defined for the plant.

4.31. The PSA should be kept sufficiently up toeddtiring the plant lifetime to make it
useful for the decision making process.

NS-G-1.2

4.123. Probabilistic safety analysis provides a ma@hensive, structured approach to
identifying accident scenarios and deriving nunariestimates of risks. PSAs for nuclear
power plants are normally performed at three leaslfllows:

4.124. Level 1 PSA, which identifies the sequentcewents that can lead to core damage,
estimates the core damage frequency and provigeghis into the strengths and weaknesses
of the safety systems and procedures providedetzept core damage.

4.125. Level 2 PSA, which identifies ways in whiadioactive releases from the plant can
occur and estimates their magnitude and frequéliug. analysis provides additional insights
into the relative importance of accident prevenaon mitigation measures such as the use of
a reactor containment.

4.126. Level 3 PSAwhich estimates public health and other socieatlsrsuch as the
contamination of land or food.

4.129. Where the results of the PSA indicate tihanges could be made to the design or
operation of the plant to reduce risk, the charsjemild be incorporated where reasonably
achievable, taking the relative costs and benefitsyy modifications into account.

Plant Response/Action:
In response to the OSART recommendation, the Eegmg Department’s Design and
Nuclear Safety Section drew up an action plan withh main components:

e updating and development of PSA models;

* development and implementation of various PSA appbns.

Overall responsibility for the action plan residegh the PSA Engineer of the Design and
Nuclear Safety Section.

For the updating of the existing Level 1 PSA modatsl the development of a Level 2
model, there was close collaboration with the GFERA Group’s engineering firm Tractebel

Engineering, which had developed the previous nsdeld has extensive PSA expertise.
Additional funds were made available to speed wppfocess. The current situation is as
follows:

PSA Level 1 model for Doel 1 and 2:

+ Additional shutdown modes have been added. Thalstwit modes have been simulated
in greater detail.
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» All relevant modifications in the installation ocdng between 2000 and 2010 were
catalogued and subsequently integrated into theemobthe new model has been
available since May 2011 and reflects the situaitia2010.

PSA Level 2 model for Doel 1 and 2:

* Based on the Level 1 model for 2010, a Level 2 rhbds now been developed. This
will be available in early 2012.

Fire PSA:

* A methodology for developing a Fire PSA model wasealoped in the first half of 2011.
Development of the model for Doel 3 began in |&3&X22 A model for Doel 1 and 2 will
be developed subsequently.

Periodic updating of PSA models (incorporationrtallation modifications):

* In consultation with Tractebel Engineering, it vaaggeed to update the existing Level 1
and Level 2 models at least every five years.

Various PSA applications have been developed amdfored and implemented at all units,
in consultation with the services concerned. Soxaengles:

Use of the Risk Matrix:

 This application makes it possible, when planningevpntive and corrective
maintenance, to proactively avoid combinations afety equipment unavailabilities
which impact the Core Damage Frequency (CDF). Tdois used when compiling the
weekly maintenance schedule. The practicalitiatef@, operators, etc.) are detailed in a
number of procedures. This matrix has been intreduis the beginning of 2011 and has
led in some instances to the replanning of safgiypenent unavailabilities.

Risk Increase Factor:

* The Risk Increase Factor is the ratio between thé @ith one or more unavailabilities
and the CDF with no unavailabilities. All unavailéies that occur are evaluated using
this factor on a monthly basis and the resultsntepggperiodically to the Plant Operating
Review Committee (PORC). This measure was launghead-2011. The analysis and
reporting methodology is set out in a procedure.

PSA Event Analysis:

* As of the start of 2011, events requiring an inctdeport are analysed using the PSA
model if appropriate. The analysis and reportinghmaology is set out in a procedure.

Other applications:

» Evaluation of priority level of key safety concerns
» Analysis of results of System Health Reports
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There has also been additional investment in P&iAifrg. In addition to the (existing) initial
PSA training for all new recruits and refresherinirey for managers, all control room
operators and managers with an SRO licence anchémgng managers (ca. 100 persons in
total) were given specific training on the abovR®plications in 2011.

IAEA comments:

The plant has updated its PSA level 1 model amalified its level 2 model. Both are based
on the plant design as of 2010. The plant hassibsted to develop a fire PSA. This project
is however at halt presently due to the uncertahtgontinuous operations after 2015.

The updated level 1 model covers six out of sevantperating states (POS), starting from
power operation, POS A, to POS F which is the pagpmn for refuelling. The only POS not
covered is the refuelling state POS G. The levelael have been extensively enhanced by
the addition of previously not included initiatirgyents, new induced events (e.g. loss of
offsite power induces a reactor coolant primary pueal LOCA), extended modelling of
support systems as well as the tuning of the mbdséd on operating experience. Based on
the revised level 1 analysis the plant has indiagdgant modifications and changes in
operating procedures. The results from the leveS2 have been used to improve training of
the shift crews as regards emergencies with rigkdibactive releases to the environment.

The plant has significantly improved its use of PiSAlifferent applications. PSA is today an
accepted tool in daily work. A policy note from tkieneral Manager of the Business unit
Generation, a dedicated staff at the site and argetraining campaign in PSA to a large
proportion of the staff have contributed signifittgro this development.

Examples of today’s use of PSA:

— A Risk Matrix is used with the objective to avoimnsltaneous unavailabilities which
could significantly lower the safety margins.

— A Risk Increase Factor (RIF) is calculated montihyl yearly. The RIF helps to control
the correct use of the Risk Matrix and point outickhequipment gives the largest
contribution to the overall yearly rise in core daga frequency. The RIF is one of the
KPI for the plant, however, due to the short usaigRIF, the plant has to fine-tune the
threshold level for this KPI in order to make iefid as a driver for improvements.

— PSA is used on a regular basis for event analydi® objective is to make the
organisation aware of the severity of an incidgnaIprobabilistic approach.

In addition to this PSA is also used in system thee¢ports and for long term operation
analysis.

Conclusion: Issue resolved.

50 TECHNICAL SUPPORT



5.1(2) IssueThe plant has not fully updated the Safety Analigeport (SAR) to reflect the
current status and the licensing basis of the plant

— The description of the engineering department & AR is to some extent
different from the description in the departmentogadure (REF/E/01/
Organisatie departement Engineer)ng

— The external hazard chapter (chapter 2) in the AR not been updated since
1992.

— External hazards are analysed in a repdfiJHD12/4NT/3681/03from 1995.
Some of the data in the report differs from oldatadn the SAR. Despite this, the
decision was made not to update the SAR.

— Due to the backlog of finalization of plant modétions there are about 180
modifications that relate to 48 different updatéshe SAR. The oldest of these
modifications is from 1997. A proposed new texavailable for 34 out of the 48,
but not finally approved. An additional 8 new prspts for text updates will be
available in the near future. For the remainingp@aies, there are currently no
new text proposals in the pipeline.

Without a Safety Analysis Report that is updated maflects the current state the SAR cannot
fulfil its purpose as the licensing basis of tharpl

The SAR is part of the overall justification of ptasafety; it should reflect the current status
and the licensing basis of the plant, and shouldkdya up to date accordingly. This is
sometimes referred to as a ‘living’ SAR.

Suggestion:The plant should consider enhancing its routinekéeping the SAR updated as
a ‘living’ document so that it reflects the currestate of the plant, its organisation and site-
specific hazards.

Basis:
GSR Part 4

4.64. The safety report has to document the satgssment in sufficient scope and detail to
support the conclusions reached and to provide d@eguate input into independent
verification and regulatory review.

4.65. The safety report is to be updated as negessa
GS-G-4.1

2.1. The SAR represents an important communicdteween the operating organization and
the regulatory body, and it forms an important pdrthe basis for licensing a nuclear power
plant and an important part of the basis for thie sgeration of a plant. The SAR should
therefore contain accurate and sufficiently preaermation on the plant and its operating
conditions and should typically include information, for example, safety requirements, the
design basis, site and plant characteristics, tipaed limits and conditions, and safety

51 TECHNICAL SUPPORT



analyses in such a way that the regulatory bodi/ lvéilable to evaluate independently the
safety of the plant

3.25. This section should present the results détailed evaluation of natural and human
induced hazards at the site. Where administratieasures are employed to mitigate these
hazards (especially for human induced events),rnmftion should be presented on their
implementation, together with the roles and resjtilitges for their enforcement.

3.28. It should be demonstrated that appropriatangements are in place to update
evaluations of site specific hazards periodicatlyaccordance with the results of updated
methods of evaluation, monitoring data and suraedé activities.

4.3. Since the SAR is part of the overall justifica of plant safety, it should reflect the
current state and the licensing basis of the phauk should be kept up to date accordingly
(this is sometimes referred to as a ‘living’ SAR).

3.155. This section should provide a descriptionttté arrangements of the operating
organization and specify the functions and resgilitgés of the different components within
it. The organization and responsibilities of revieadies (e.g. safety committees and advisory
panels) should also be described. The descriptfoth@ organizational structure should
demonstrate that all the management functionshisafe operation of the power plant, such
as policy making functions, operating functionspmorting functions and reviewing
functions, are adequately addressed.

Plant Response/Action:

Prompted by the OSART suggestion regarding theustaf the Safety Analysis Report
(SAR), a comprehensive package of various initestilias resulted in a clear improvement in
the status and monitoring of the SAR. Organisatiolegcriptions of the site, issues arising
from the Periodic Safety Reviews (PSRs) as wethascontinual flow of modifications are
incorporated faster and more accurately into thR SA

Because the description of the organisational straaelates predominantly to the whole site
(rarely to an individual unit), and often encommasboth of Electrabel’s nuclear facilities
(Doel and Tihange), the task of updating the relewhapter in the various unit SARs was
transferred in 2011 to ECNSD (Electrabel Corpordteclear Safety Department). As a
corporate department, ECNSD is best placed to aatigte and account for organisational
changes in the SAR. This process adjustment hattedsn a more accurate description of
the organisation in the various SARs, including tleerganisation of the Engineering
Department.

Regarding issues from the second periodic safetipwe(PSR) of Doel 1 and 2, including
external hazards, an extensive exercise was castieth 2010 to assess whether all issues
arising from this completed ten-year overhaul lhmatbed been incorporated into the SAR. To
be precise, 214 issues were evaluated with regattieir impact on the SAR. Around 10
issues were found not to have been fully incormgaranto the SAR. These were processed
internally by Doel NPP and Tractebel Engineering)(TAll proposed changes to the SAR
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were sent to Bel V for approval, mostly in thetfinalf of 2011. Bel V is the technical support
organisation of the FANC (Federal Agency for Nucl€antrol). The draft SAR available at
Doel NPP, which can be viewed digitally, alreadgiuies these changes. The third periodic
review will be completed by the end of 2011 (see alsoessii(3) on PSR in Technical
Support). A number of conclusions have already begremented in the SAR, even though
this was not an explicit expectation of Bel V. fant implementation in the SAR is being
planned in consultation with Bel V.

The final part of this OSART suggestion relatedte backlog of modifications and their

impact on the SAR. By creating a dedicated fulltilme-man backlog reduction team at Doel
NPP, by stepping up periodic monitoring of Doel N&®l TE project managers based on
clear KPIs, and through closer collaboration witll B, the targets set for all units in 2011

have been achieved.

For Doel 1 and 2, in March 2010, 180 modificatitiasl not been incorporated in the SAR in
a timely fashion (including Bel V approval). By tead of November 2011, this number had
been reduced by over 88% to 22. Change proposats lhieen submitted to Bel V for all of
the outstanding 22 modifications. Consequently ditat SAR is now fully up-to-date.

The above initiatives and measures regarding tiraaly correct updating of the SAR have
contributed to a significant and lasting improveinarthe quality of the SAR.

Doel NPP is now working steadily to further optimihe modification procesmd so ensure
that changes to the SAR take place even more sitgdntfuture. Various specific measures
have been taken in 2011 so that changes makenthgimnto the SAR more quickly.

IAEA comments:

The plant is using two versions of Safety Analy®eports, a SAR which is updated promptly
by the plant, and a final SAR (FSAR) which is ugdbafter approval of changes by the
authority BelV.

By setting up a special back-log team the plant digsificantly reduced the back-log for
plant modification related changes in the SAR. Wuek of this team has resulted in a SAR
which since 6 month is completely up-to-date. Therkaconsisted of introducing more than
160 modifications in the SAR. However, there id stiback-log of 10 modifications for the
updating of the FSAR. In order to, on a routineehassure that the SAR is kept up to date
the plant has changed its procedures for modiéoati The new way of working implies that
the adaptation of the SAR must be made before tbdifitation can be implemented. In
order to further enhance the routines the planettntinuous discussions with the authority
organisation BelV, e.g. to have the draft text fbe SAR included in the modification
package in order to get an approval of the new aéxhe same time as the modification is
approved; which would be in line with internatiotalst practice.

During the last 18 Month the plant rechecked thé i2tues covered by the second PSR. For
59 issues some adaptations in the SAR was neetlede Tadaptations were registered in the
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SAR by the end of 2011, however reflecting theatitn of 1995 since they emerge from the
analysis performed as part of the second PSR.

As a result of this effort the plant has updatesl ¢liternal hazard chapter in the SAR based
on one of the issues. A final approval of the newt from BelV and an updated FSAR is
expected in March 2012. The information that iskibsis for the update of the SAR is at least
17 years old since the document in the second RStRated 1995. More recent data are
available, e.g. from the third PSR which was congiyeclosed at the end of 2011. The
reason why this data has not yet been used to ejpgdatexample the external hazard chapter
in the SAR, is due to the fact that the plant lastitain the final authority approval of the
relevant subject in the PSR before the informatiam be utilized. In agreement with BelV all
subjects, including the one related to externahtdawill be implemented in the SAR by the
end of October 2012.

The selected facts about the differences betweerothanisational description in the SAR
and the department procedure (REF/BEDBfjanisatie departement Engineer)ngas checked
and to some extent the differences still exists. &ample, the responsibilities for the
department head are worded differently in the teoutnents.

Conclusion: Satisfactory progress to date.
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5.1(3) Issue:The plant has not performed its last two Periodifey Reviews (PSR) in a
timely manner.

— The team found that the plant’s second Periodietgdeview (PSR) started in
1991. Preliminary results were available as easly18995, but the final report,
containing the final results and safety improveragwas not issued until 2005.

— The third PSR started in 2001 (during a period wttensecond PSR was not
even finalized). Preliminary results were availaibl€005, the corrective actions
and/or safety improvement results of the third P8& scheduled to be finally
defined and approved by the end of 2011.

— The long execution time for the second and thir@® P&d the fact that sections
of the SAR cannot be updated until the relevandistu within the PSR
framework have been approved, have for exampleepted the updating of the
chapter on external hazards in the SAR until adtl®ayears after the initial start-
up of this PSR.

The plant and the regulator have recognised thatigus and ongoing PSRs have not been
performed in a timely manner. One measure takémaisthe plant is required by an updated
license condition to submit the report of the fauASR before 30 April 2015 for approval to

the regulatory body. This fourth PSR report musitaim a list of corrective actions and/or

safety improvements and a schedule. One reasahiforuling is to reschedule the PSRs to
the original 10 year interval, based on the comimmssg of the plant in 1975.

Without a PSR that has been performed during anedidy short time period before its final
approval there is a risk that the outcome of th&® R&Il be based on old facts, and that
analyses performed at different time intervals mmmt account for changes in safety
requirements, ongoing plant modifications and aadated operating experience.
Consequently the PSR will not serve its purposéeing valid for the next ten years and
providing relevant and valid input to plant docurtagion.

Suggestion:The plant should consider all necessary measoressure the finalization of the
third PSR as currently scheduled, before the er&Dbi.

Basis:
INSAG-14
Principle:

46. The reference safety level of a nuclear power planimproved as far as reasonably
practicable throughout its operating lifetime, ta§i into account advancements in
knowledge, notably through the feedback of opegaérperience, and the safety levels of
newer plants.

48. Here it is emphasized that, where reasonalagtipable, this reference safety level is
improved over time. The rationale is that the exp@operating lifetime of a nuclear power
plant covers decades; what was once consideredcaptable safety level may be judged
insufficient 30, 20 or even 10 years later.

Principle:
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61. Safety reviews are undertaken to provide amativeiew of the actual safety status of a
nuclear power plant. They include a determinatiérwbether its ageing is being effectively
managed as well as a discussion on the possibleteno of its reference safety level.

62. Safety reviews of the overall technical statiugach individual plant, which look forward
over a sufficiently long period of potential futuoperation of this plant (for example ten
years), are undertaken to provide confidence thabuld be technically feasible to operate
the plant in consistency with the applicable safetyuirements during the further operating
period. Safety reviews take into account the refegesafety levels for newer plants as well as
the developments in technology and advancementsderlying scientific knowledge and
analytical techniques.

63. Safety reviews provide important inputs inte ttecisions of the operating organizations
on the further operating times of the plants andheninvestments that they are prepared to
make to secure those operating times.

NS-G-2.10

3.5. The PSR should be conducted typically everyyears and its duration should not
exceed three years. The starting point of a PSRastime of the agreement between the
operating organization and the regulatory bodyhengeneral scope and requirements for the
PSR and its expected outcome. The end point ofRai®8e approval by the regulatory body
of an integrated programme of corrective actiond/@nsafety improvements (containing a
list of corrective actions and/or safety improvetseand a schedule). (In general, adequate
documentation of the design basis and of probdabilsafety assessment (PSA) is needed for
a PSR. If such documentation is not readily aviland a major effort would be necessary
to obtain it, consideration should be given to otite it by means of projects separate from
the PSR.)

Plant Response/Action:

As stated in the issue summary, it was recognizetthd plant and the regulator that the third
Periodic Safety Review (PSR) has not been performexdtimely manner. To remedy this,
organisational changes were implemented with adlgajoal:

1. Guarantee the timely ending of the current, ongdinigd Doel 1 and 2 PSR. For this
PSR, an end date of 31/12/2011 was already ageeédravith the regulator (FANC)
and its technical support organisation (Bel V).

2. Guarantee that the next, fourth Doel 1 and 2 PSR performed along a strict
planning, culminating in a final report and actiptan by the agreed upon date
(August 2015).

In order to obtain the first goal, it was recoguizey Electrabel and Tractebel Engineering
(TE) that a thorough (re)evaluation of the wholdRRf0oject (including methodology and the
progress obtained so far) was necessary. The R§&cpgroup (with representatives of both
nuclear sites Doel and Tihange, Electrabel Corpomtd TE) performed this evaluation in
the first months of 2011, and presented the resfltiseir analysis to FANC and Bel V in the
course of several meetings organized in FebruangM&011. In the context of these

56 TECHNICAL SUPPORT



discussions, the different ongoing study subjeasevwcategorized, and an optimal approach
to arrive at closure for each ongoing subject wefsdd.

As a result of these discussions, Bel V also adflgs subject closure conditions, taking into
account the large amount of work that had beeropeadd already by both nuclear sites and
TE in the past years (period 2005 — 2011). It stesssed by Bel V that a necessary closure
condition for an ongoing subject was the definitioha clear action plan, and the firm
commitment of Doel and/or Tihange NPP to realize #ttion plan according to an agreed
upon timing.

In the ensuing months, Doel NPP has been ablerieeaat the closure of almost all of
ongoing study subjects (situation on Dec 13), tsaiokthe roundup of the ‘question/answer-
process’ with Bel V, and — in several cases — #fendion of such an action plan, in which
the conclusions of the studies that have been ipeei are translated into real and specific
safety improvements. Doel NPP will be able to finitke majority (if not all) of the few
remaining subjects by the end of 2011. For Doel NR@®total number of subjects within the
third PSR is 139.

In order to obtain the second goal, scope and rdetbgy were clearly defined from the
beginning (i.e. based on the IAEA Safety Guide NZ:0)), and a detailed planning
(including holdpoints, progress presentations, #redtransmission of specific documents to
the Belgian safety authorities) was agreed upoh WANC and Bel V. As things stand now,
there should be no problem to respect these dezdl{ne. transmission of a global
assessment report and accompanying action pldndelr 1 and 2 by April 2015).

IAEA Comments:

The plant has successfully finalized its third PBRthe end of 2011. In a letter to the
authority FANC the plant concludes that all sulgebtought up in the third PSR were
individually closed. The positive result was aclei@\by improving the process for closing
subjects, monitored by a coordination group withitipgants from the plant, Electrabel
corporate offices, Tractebel engineering, Tihang®Nand from the authority organisation
BelV. The progress of the work was also monitorgé Isteering committee involving senior
management.

In order to avoid a similar situation for the fiisation of the fourth PSR a new approach is
introduced based on the IAEA NS-G-2-10. The newaggh is defined in an agreement with
the authority FANC and encompasses the assessméndtsafety factors. The plant has set
up a firm planning implying that the study phasalkhe finalized at the end of April 2015
and that possible actions shall be implementechduaifive year period thereafter.

Conclusion: Issue resolved.
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5.5.  HANDLING OF FUEL AND CORE COMPONENTS

5.5(a) Good Practice:The fuel department has compiled a pocket sizé oat is easy to
use and provides a short and easy to read desaripd tools, equipment and
installations used for handling of fuel and corenponents. The pocket-size book is
called the “Fuel Bible”.

The book is easy to carry and is used by the faptiling operators and maintenance
teams. It is also used as an aid in training. Thertsdescriptions of tools and
equipment are complemented with graphics and m@stto support the text. The book
is not a substitute for procedures, but providesmehensive descriptions to help the
operators, and gives answers to frequently askestigus.
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6. OPERATING EXPERIENCE FEEDBACK
6.2. REPORTING OF OPERATING EXPERIENCE

Some internal Operating Experience reports whicktregternal reporting criteria identified
in plant procedures were not reported to the ingiuahd those which were reported were not
done so in a timely manner. The team suggestshbablant consider reporting appropriate
internal OE information in a more timely fashion it@ernational organizations such as
WANO.

6.5. ANALYSIS

The team found thatome event analyses are not being performed wehagpropriate
depth and rigor, and some analyses are not beimpleted in a timely fashion. The team
recommends that the plant improves the analysesefts or incidents in order to effectively
identify the most beneficial corrective actions angplement those actions in a timely
manner.

Management review of completed analysis lacks alchst to ensure the steps required for
quality of the analysis are properly completed. plant is encouraged to improve oversight
of completed analyses by utilizing tools such agessheets for the key points of the analysis
process, in order to prevent missing any of theoirtgmt steps and in order to ensure quality,
during management review and approval of the aaalys

The procedures at the plant do not identify dedasieps required to ensure corrective actions
are implemented as intended by the analysis. Tdr& 8 encouraged to perform effectiveness
reviews of important corrective actions and corvecaction plans, clearly defined as actions
in those corrective action plans (CAP). These yeeally performed 3 to 6 months after the
last action in a CAP is complete. These reviewslkhalso utilize tools such as score-sheets,
to be used by a management review in order to enar quality and effectiveness of the
implementation of the corrective action/s.

6.7. USE OF OPERATING EXPERIENCE

The plant uses standard tagging lists for repeatmgjpment isolations and un-isolations.
These lists have OE information added directly ithe tagging lists where applicable,
including detailed notes and references. The temmiders this to be a good performance.

The plant shares OE between production divisiongléar, conventional) by writing “OE
Flashes” which are lessons learned bulletins frpplieable experiences, and communicating
them directly to the other divisions. The plantoaleceives OE Flashes from other divisions
and screens this information as part of the incgn@f screening and analysis process. The
team considers this to be a good performance.

At the plant it is mandatory for Post Job Debrigfresults (PJDB) to be recorded into work
orders before the work orders will progress to Cletegol status. In addition, the completion
rates of the PJDB results are tracked and trendled.team considers this to be a good
performance.
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6.9. ASSESSMENT AND INDICATORS OF OPERATING EXPERIEE

Self assessment exercises are performed individogleach team at the plant. The results of
these exercises at team level are also groupe@ctips level, presented to the section
manager and discussed, then used as an input dosettion self assessment. The team
considers this methodology for self assessmeniga®d practice.
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DETAILED OPERATING EXPERIENCE FINDINGS

6.2 REPORTING OF OPERATING EXPERIENCE

6.2(1) Issue:Some operating experience analysis reports whielet nexternal reporting
criteria identified in plant procedures are notaeed to the industry, and those which
are reported are not done so in a timely manner.

Event report 17536 (03Jul2009); following a failednthly load test of a safety
diesel generator, further investigation learned tine injection pump of the
generator was obstructed because the plunger wangd. The plunger did not
meet the correct specifications. This event wagemdrted to the industry.

Event report completed January 18, 2010 on casstia industrial safety event
was found not to have been reported to the industry

Event report 16432 (16Dec2008); after the montbbt bf the isolation of the
blow down circuit (BD), the shift team noticed thihe bypass valves of the
penetration valve were in an open position. Theoirect alignment was caused
by un-tagging operations five days earlier. ThiE®8Nlevel 1 event was not
reported to the industry.

Event report 17224 (10Aug2009); during tests of rd@alibration of the reactor
power chains, using partial flux charts, incorrealues were used to determine
the reference values of the unit: values from agrotinit were mistakenly used
for the incident unit. Because of this, the axialvpr imbalance of the plant was
outside its reference area by +/- 5%. This redgtimianagement event was not
reported to the industry.

Event report 17905 (14Sep2009); during the decédessign review, some parts
of the polar bridge in the reactor building werarid not to be in accordance with
the single failure proof requirements for loadste2700kN (NUREG). This was
not in accordance with plant technical specifiqagiolhis INES level 1 event was
not reported to the industry.

Root Cause Analysis report 10010000932 on an ewemlving a spill of
radioactive resin was not posted to the industtyis Tevent clearly meets the
guidelines in the procedure ERV/01, and ERV/Q/0lheW asked, plant staff
stated the rationale for not reporting it was titabhappened in the Waste
Auxiliary building.

Event report 15466 (22May2008); during cooling sifians prior to the outage, a
safety injection (SI) valve was tagged for mainteseawork. However, according
to plant technical specifications, this part of Blesystem is required during the
transition phase. This INES level 1 event was apbrted to the industry.

Plant reports to the industry were posted in arraaee of about 102 days. No
target for timeliness of reporting exists in pl&iE procedures, and 102 days is
more than double the WANO median for the bettefgoeting plants.

Without the appropriate level and timeliness oforéipg to the industry, Nuclear Power
Plants in National and International organizatioaanot benefit from other’s experiences in
order to improve the operational safety of the eacindustry as a whole.
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Suggestion: The plant should consider reporting more interngkrating experience
information in a timely fashion, to internationafanizations such as WANO.

Basis:
NS-G-2-4

6.62 In-house events of interest to other plantaishbe shared with the industry to prevent
the occurrence of similar events.

NS-G-2-4

6.65 Similarly, the operating organization shouldtain and evaluate information on
operating experience at other plants that providesons for the operation of its own plant.
To this end, the exchange of experience and it¢ribotion to national and international
organizations should be considered to be of paratimportance.

NS-G-2-11

7.4 For maximum impact and benefit, appropriat®nmiation relating to the feedback of
operational experience should be disseminated levaet bodies. This should occur at
appropriate levels (e.g. the plant level, the ojpegaorganization level, and the national and
international level).

NS-G-2-11

7.5 The dissemination of information involves a fm&m of organizations, such as the
regulatory body and the operating organization, asel should be made of the centralized
international reporting system set up by the IAEBA ©ECD/NEA and by WANO, although
other arrangements that fulfil the same objectivay be adopted.

NS-G-2-11

7.6 By actively participating in the programmes tbe dissemination and exchange of
information, the originator should also benefitnfrahe increased opportunity for receiving
feedback from other organizations and service piergi In this way dissemination leads to a
more broadly based effort to enhance safety bygusperational experience from nuclear
installations and other related industries. It ncaptribute to the effectiveness of decision
making at the affected organization and it may aenbahe confidence of the regulator in the
safety of the operation of the plant.

Plant Response/Action:

Since WANO is the first body to which nuclear povpdaints report incidents, the first step
taken to ensure a correct solution for this suggestas to benchmark Doel NPP with the
‘best performers’ at reporting to WANO Paris Cenffd ANO PC). 72 nuclear sites are
members of WANO PC, comprising a total of 144 units

WANO PC’s minimum expectation is that each siteorepat least one incident per reactor
per year and does so within 20 weeks of the intitlgting place. The reporting must also
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include a root cause analysis of the incident.dditton, WANO PC requires that a number
of quality criteria are fulfilled as highly as pdss (minimum score of 8 out of 10).

Doel NPP has satisfied these minimum expectationsesmany years, submitting four
incident reports to WANO PC each year (with roaisgaanalyses), with an average reporting
time of around 15 weeks. WANO gave these incidepbrts an average quality rating of 9
out of 10.

The average number of incidents reported by nuaterstry to WANO PC each year is two
per unit, with an average response time of 21 waakisa quality rating of 8 out of 10.

The top 10 best performers among WANO PC’s membgosit an average of five incident
reports a year and take on average seven weeks $o ¢not necessarily the same power
plants).

Based on this benchmark, and the comments of thERDSeam, the management decided,
with effect from July 1, 2010, to report all evefis which an incident report is required at

Doel NPP (this automatically includes a root caasalysis) to WANO PC, and to do so

initially in a shorter time frame than had previlyuseen the case. The target is to report to
WANO PC within 10 weeks, i.e. over twice as fastresaverage reporting time.

Doel NPP produces an average of around 30 incrégairts per year.

If — and only if — an incident report has no adgatle for WANO PC, the decision may be
taken not to forward it. However, this must remamexceptional occurrence.

To achieve these objectives, the procedure for dorgpncident reports for WANO PC has
been adapted. The summarised incident report (&taasinto English) is prepared by the
departmental OE manager, who is always involvethénroot cause analysis, in collaboration
with the lead investigator. Approval of the sumrsad incident report takes place via the
department head, the head of OE within Processmeahce Management (PPM) and finally
the plant manager.

As a consequence of this new procedure, Doel NBPWANO PC more than 40 incident

reports between July 1, 2010 and November 1, 2@ith, an average reporting time of 10

weeks. Since the beginning of 2011, the averageplion time has been reduced even
further. WANO PC'’s quality criteria expectationsreenet.

In numerical terms, Doel NPP is in 2011 the nundrer reporter to WANO PC. As regards
completion time, the plant is also among the bgteformers, certainly in relation to the
number of reports submitted.

To enable better input into the IAEA’s IRS dataha3eel NPP also sends all its WANO
external reports to Bel V, the technical suppogaoisation of the FANC (Federal Agency for
Nuclear Control). This procedure has also beenaogpsince July 1, 2010.

Within Belgium, significant incidents are exchanget periodically discussed with Doel's
sister plant Tihange, which like Doel NPP is owhgcElectrabel GDF SUEZ Group.
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IAEA comments:

Before the OSART review the plant used to repoveh# unit/year to WANO. As a result of
the suggestion made by the OSART team, the plabagkad on an elaborate programme to
enhance the sharing of their operating experientie tive external organizations. Decision
was taken by the plant management to share with WAN the events that undergo a root
cause analysis and to share them within a time ihi0 weeks (WANO requirement is 20
weeks). Procedures and resources have been pacetp achieve these targets.

Above efforts have resulted in sharing of 33 reparith WANO during 2011 ( equivalent to

8.3 events/unit/year). WANO-Paris Centre has ackedged Doel NPP as the top

contributor to their event database for 2011. Rerftrst two months of the current year the
plant has already shared 4 event with WANO.

To enhance sharing with IAE/NEA IRS database tlaatphas also send all the reports shared
with WANO to Bel V ( TSO to the regulator).

Conclusion: Issue resolved.
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6.5. ANALYSIS

6.5(1) Issue:Analyses for some events are not being perforroeithé required depth and
rigor described in the plant programs, and areberotg completed in a timely fashion.

— The causal tree analysis performed for event re@dértL8074 on a worker’s fall
from a ladder which resulted in a deep cut to tirelfead and potential broken
ribs, did not investigate the quality of error peation methods used by the
contract organization of which the worker belongkeims such as supervision
level, supervision practices, quality of pre-jolelings and other error prevention
techniques were not examined by the analysis. Exderondition / extent of
cause are also not identified.

— The root cause analysis performed for event rddért18456 which was an INES
level 1 event involving a valve found open whewits tagged as closed, came to
the root cause of WANO code 0001 “Unidentifiabl&he corrective action
however, discusses that supervision of the works sydit between two people
and in the future one supervisor will be respomsiiNo further analysis was
identified on the supervision practices which akaohthe event to occur. Extent of
condition / extent of cause are also not identified

— The root cause analysis performed for INES levelvént report MF 18497 in
which two 100% duty compressors (VE2C53A and B) Moot correct system
pressure properly due to a blind flange left insthin the common outlet piping
during the outage works, did not identify how thenfe got overlooked. No
analysis of the supervision techniques / methodshe working methods of the
workers involved was performed.

— Plant OE program performance indicator “run-throdighes” (time of event to
analysis finished, 12 months floating) shows 50%lbfake > 90 days (procedure
target is 90 days). The 12 month rolling mediantfetter performing plants is 50
days.

— Root cause analysis report 10001873240 from Oct@®€8 identifies that
internal OE from a previous event in 2000 was fiigicévely used to improve the
procedure for radioactive resin transfer in the &Watnd Waste processing
Building (WAB), resulting in a repeat event invalgi a radioactive resin spill in
the room WABOQ0345 (same valve as in 2000 was inddrdy positioned open).

— The plant does not have a process for analysisritives root cause but higher
than technical analysis, resulting in some medievell events not identifying the
reasons why the direct causes occurred. Apparersecanalysis and equipment
apparent cause analysis are two such examplesidingl relevant supporting
tools such as worksheets.

Without thorough and timely analysis of appropriagports, including precursors, near
misses, accidents and unauthorized acts (espetiae issues potentially relevant to the
safety of the plantthe collection and analysis of the data cannofcéffely be used to
prevent repeat events, or more serious events.
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Recommendation: The plant should improve the analyses of evenia@dents in order to
effectively identify the most beneficial correctiaetions, and implement them in a timely
manner.

Basis:
NS-R-2

2.21. Operating experience at the plant shall kdueted in a systematic way. Abnormal
events with significant safety implications shadl imvestigated to establish their direct and
root causes. The investigation shall, where apptsmresult in clear recommendations to the
plant management, which shall take appropriateectie action without undue delay.
Information resulting from such evaluations andestigations shall be fed back to the plant
personnel.

NS-G-2.11

4.10 It is common practice that organizations radgulinvolved in the evaluation process use
standard methods to achieve a consistent appraacthd assessment of all events. These
standard methods usually involve different techagjuEach technique may have its particular
advantages for cause analysis, depending on tleedfyfailure or error. It is not possible to
recommend any one single technique. Either onentgab or a combination of techniques
should be used in event analysis to ensure thakttbeant causes and contributing factors are
identified, which aids in developing effective axtive actions.

NS-G-2.11

5.2 The development of recommended corrective r&tiollowing an event investigation
should be directed towards the root causes andahigibutory causes, and should be aimed
at strengthening the weakened or breached batiiatr$ailed to prevent the event.

NS-G-2.4

6.64 The operating experience at the plant shoalevaluated in a systematic way, primarily
to make certain that no safety relevant event goaietected. Low level events and near
misses should be reported and reviewed thoroughpogential precursors to degraded safety
performance. Abnormal events important to safebukhbe investigated in depth to establish
their direct and root causes. Methods of humanopaince analysis should be used to
investigate human performance related events. Tiwestigation should result in clear
recommendations to plant management, which shcakd tppropriate corrective action
without undue delay to prevent recurrence.

Plant Response/Action:

On the basis of the OSART recommendation, the managt of Doel NPP drew up an
action plan comprising various phases. The leagilayer in the action plan was the
Operating Experience Section within the ProcessfoReance Management (PPM)
Department.
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In phase one, a benchmarking exercise was cartievith several North American power
plants and the IAEA and WANO guidelines on quatityncident analysis and handling.

This exercise showed that Doel NPP’s existing poland associated procedures on
Operating Experience comply with current standaitsel NPP’s distinction between Root
Cause Analyses (RCAs) and First Hand Analyses (FH#&esigned to achieve the right focus
while managing the workload, was also upheld. lis tonnection, FHAs represent both
causal tree analyses and technical analyses.

This benchmark and an internal evaluation withineDBIPP showed however that the
necessary improvement, as regards both qualityiaradiness of analyses, had to be achieved
by better enforcement of these existing proced@gsectations and training.

In the second phase, therefore, the enforcemdhese areas was tightened up. This resulted
in the following measures, among others:

* The role of the Plant Operating Review Committes wlarified.

» The role of the existing OE managers in the varideigartments was clarified and their
specific tasks in terms of assisting authors toycaut RCAs and FHAS were determined.

« Each RCA must also be challenged by the relevapartiment head before being
validated.

* For each causal tree analysis of an industriadacti(or near-miss), the Health & Safety
Service provides the necessary support.

* The target deadlines for completing RCAs were ntadgher: a draft version should be
available within seven days and the final versiatiww two months.

* The target deadline for completing an FHA was coméid as three months.

* The expectations regarding quality and timelinebsarmalyses were refreshed to OE
managers and all senior staff

To enable strict monitoring of the above targetdiieas, additional performance indicators

were established regarding the timeliness of RG#af{ and final) and ‘run-through times’

within departments and sections.

In addition, there is weekly reporting to line mgement about any backlog of RCAs or
FHAS, based on individual name lists.

This comprehensive approach has resulted in afisigni improvement in the run-through
time of RCAs and FHAs. Since September 2010, thasebeen no backlog in the handling of
RCAs and FHAs and no backlog in the implementabbrtorrective actions arising from
these analyses.

Between July 1, 2010 and the end of 2011, a tdtdbdRCAs and 385 FHAs were carried
out. In the case of RCAs, the average time takecotoplete the draft version was 7 days
while the final reports were completed in an averafjé weeks. This is in line with the new
objectives. The average run-through time for FHAS W3 days, also in line with the target
deadline of 3 months.
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IAEA comments:

Based on the detailed review and various benchmgrlexercises carried out, it was
confirmed by the plant management that inadequafter@ment of existing procedures and
guidelines was the main cause of this issue. Tarenadherence to the root cause analysis
methodologies and develope ownership, roles aspbresibilities were redefined, reinforced
and included in OE guidance document ERV/01. Thsresulted in department OE manager
now becoming a key player in ensuring the qualitgd &imeliness of analysis. Some other
new initiatives implemented by the plant to enhameality of analysis include: review of all
the root cause analysis reports by senior manadentailenge team ( MT-Challenge),
deletion of “Unidentifiable” as a root cause codeefeby asking investigator to specify
possible future actions to arrive at the root caufhe plant has recently implemented a
corrective actions effectiveness review programnmeckv will also help in enhancing the
guality of the root cause analysis but will takadito produce results.

Timeliness of event investigation at the plant slagwn a big improvement. Average value
for completion of the draft root cause analysisorepis 6.2 days ( target 7 days) and
completion of the final analysis report is done3i days ( target 61 days). Similarly, the
technical analysis for lower level events (appaeause analysis) is now completed on an
average in 59 days against the target of 95 days.

Meanwhile to help the plant management with momitpr the results of these initiatives,
development of some simple performance indicatis would be quite beneficial. As an
example one such simple indicator could be numberoot cause analysis reports returned
by PORC or MT-Challenge to the event investigabor improving the quality of analysis.

Conclusion: Satisfactory progress to date.
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6.9. ASSESSMENT AND INDICATORS OF OPERATING EXPERIEE
6.9(a) Good Practice!Yellow Sticky” self assessment exercise

Self assessment exercises are conducted at alsJencluding workshop level, as
well as at different process levels (process, sabgss).

Inputs consist of event reports, field observatiandernal and internal audit reports,
QC findings, good practices and guidelines, etdf &sessment exercises are held
with the whole team using these inputs. Duringéhsdf assessments, the team scores
itself on a set of competency grades to measurmysatilture and the quality of
human behavior, and to measure the maturity of@am or individuals in the use of
each Human Performance tool.

These self assessment exercises are performeddually by each team at the plant.
Important internal event reports together with obaion reports from the past year
are cataloged into the three Defence-In-Depth &arby use of a predefined tool.

Preparation is done by the OE manager from thevithaal department, in close
cooperation with the Human Performance (HU) secéind the applicable team line
manager. The choice of event reports and obsenvétions is focused on the team
which performs the self assessment.

The standard agenda of this yellow sticky exensises follows:

— Analysis of observation sheets (in small groupgc#jx to the team (behavior)

— Analysis of event reports (in small groups) specit the team (design, work
practices, behavior)

— Presentation and discussion regarding the biggebnical issues affecting the
team (equipment / design)

— Presentation and discussion regarding rework byeam (if applicable) (work
practices, behavior)

— Presentation and discussion regarding nuclearys@feirk practices, design,
behavior)

The statistics which result from the assessmenthane discussed by all members of
the team. A self reflection session on Design, Wer&ctices and Behavior is then
initiated with the team supervisor as a key playée exercise is also facilitated by
the section Manager and the OE manager from theecned department, along with
the HU section.

At the end of the exercise, the Team Supervisardenes the important issue/s in
the conduct of operations in relation to which tikant the team to improve over the
next year. These issues are included in the obgscof the Shift Supervisor in order
to stimulate improvement. The exercise results ¢tioas for the team and for
individuals.
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The effectiveness of the improvement action/s aweated by the team the following
year.

The results of the Yellow Sticky exercises at tdawel are also grouped at section
level, presented to the section manager, and disduso that they are used as an
input for the section self assessment. The resitiltee Yellow Sticky exercises of
the teams within a department are used as oneeahputs for the Department Self
Assessment.
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7. RADIATION PROTECTION
7.1.  ORGANIZATION AND FUNCTIONS

Good cooperation and awareness on radiation protegssues have been developed
throughout the whole organization. Radiation prbbec staff are involved in continuous

improvement. The team finds the low threshold oporgng incidents within Radiation

Protection a good performance.

7.2. RADIATION WORK CONTROL

There is a comprehensive and systematic surveyrgro®f radiation and contamination
levels in the RCA. A graphic computer system whsresey results are archived was found
by the team to be a good performance.

Where elevated radiation levels occur, the locatimihcomponents are listed outside rooms. A
significant decrease in search doses (dose as=baeith locating the component) has been
achieved, and the team regards this as a goodparice.

Index cards describing radiation protection measa® well as the protective clothing and
equipment needed for a variety of activities apFagtical tool for implementation of ALARA
principles. The team has identified this as a guadtice.

7.3. CONTROL OF OCCUPATIONAL EXPOSURE

Performance indicators on occupational exposure fieernd to be good. Rigorous radiation
work preparation and the dose reduction plan hangributed to these results.

The plant has developed rapid methods for dosmatstin in the event of external or internal
contamination. The methods are documented andettairequently for selected radiation
protection staff and all health surveillance stdifie team considers these methods a good
performance.

The team encourages the plant to take further racbosystematically monitor the stellite
inventory in the primary circuit and address tlsuesof loose pieces of paint originating from
rails in the foreign material exclusion (FME) arezar the fuel pools.

The team has identified some deficiencies in thedition of surfaces in the radiation
controlled area which do not support easy decomiation, and has made a suggestion that
RP should take more initiative in this respect.

The practice of training some radiation protectip@rsonnel to be qualified protective
equipment dressers was found to be unique. The heandentified this as a good practice.
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7.4. RADIATION PROTECTION INSTRUMENTATION, PROTECVE CLOTHING,
AND FACILITIES

Minor shortcomings were observed in the test procesl for radiation monitors. The
checklist did not include a step to make sure tiratcorrect measurement channel was being
tested, and a step to inform operators of complediothe test was also missing. The team
encourages the plant to review the test procedurexied radiation monitors, and to take any
feasible corrective actions to enhance the proeedur

7.5. RADIOACTIVE WASTE MANAGEMENT AND DISCHARGES

With regard to radiological impact on the enviromehe local legislation requires the plant
to report activity releases, while environmental nitaring is the responsibility of the
government. The plant does not currently measut@ooal4 releases. A report on estimated
carbon-14 releases was reviewed and found satisyjacthe plant intends to start online
measurement of tritium and carbon-14 releasestltateam encourages the plant to pursue
this effort.

7.6. RADIATION PROTECTION SUPPORT DURING EMERGENGE

Radiation protection support for emergencies, idiclg dose estimation methods for on-site
doses and off-site doses, training and drills, veasewed and found satisfactory. The good
practice on EPP training 9.7(a) also applies teateuh protection.
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DETAILED RADIATION PROTECTION FINDINGS

7.2. RADIATION WORK CONTROL

7.2(a) Good Practice:Index cards are available describing radiatiortgmtton measures as
well as the protective clothing and equipment ndddea variety of activities.

The radiation protection department has developescrgptions of a number of

standard maintenance tasks (in the form of indedsjaThe index cards contain the

following:

— A description of the functional location

— A brief description of the work, including whethdrere are any requirements
relating to the task according to Technical Speatfons

— Radiation protection measures needed for the task

— Protective clothing and equipment needed for thk ta

— Measures to be taken by the Maintenance department

Index cards also exist for some generic activifidse index cards are available at the
radiation protection counter at the entrance toréloation controlled area. Whenever
work is to be carried out, radiation protectiorffsiallow the instructions on the index
card to prepare the radiation protection measuzeded at the work site.

The index cards are compiled by all radiation prbe staff and submitted to review.
Periodic review of the index cards is also caroatd

The identified benefits of the index card system ar

— Minimized possibility of errors when preparing raiilbn protection measures for
a work site

— Minimized dose in work site preparation

— Time saved in work planning

— Operational experience of work involving a radiatiosk is transferred when
index cards are updated.

Evidence of the effectiveness of the system is thatperformance indicators for
collective work dose at the site are within thetloggrtile of the industry.
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7.3.

CONTROL OF OCCUPATIONAL EXPOSURE

7.3(a) Good Practice:Staff have been trained to assist in the propageiof protective

clothing and equipment to prevent personal contatiin and prevent spreading of
contamination.

All radiation protection staff and selected radiatprotection contractors are trained
in appropriate dressing and undressing procedoresrbtective equipment. Training
Is conducted in facilities simulating the radiatmmntrolled area, located at the plant’s
training centre. Training includes lectures to akpland highlight the importance and
benefits of correct usage of personal protectiv@pgent in the radiation controlled
area. Demonstrations and practical rehearsals amed out with all personal
protective equipment used in the radiation cordgrtblhrea. The examination to obtain
the dresser certificate contains both written aratfcal sections. A refresher course
is performed annually.

The plant has experienced some cases of group novaton in recent years.
Analysis of these cases identified procedures famaving personal protective
equipment as one of the reasons for contaminafibe.“trained dresser” practice has
been integrated into the plant ALARA process ansed@duction program. Since the
practice was introduced, the number of externaltarmomations has decreased.
Evidence of the decrease in contamination casdeas.

The use of trained dressers was found by the tedme fuite unique and innovative.

The practice would be relatively easy to implemandther installations. The benefit

of the practice has been seen in the reductiommennumber of cases of personnel
contamination. When trained dressers are usedtraaliprotection staff can focus on

their other activities.
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7.3(1) Issue: Radiation protection is not taking sufficient iative to ensure that the
condition of surfaces in the radiation controlledea(RCA) is adequate to enable easy
decontamination.

The overall condition of surfaces is satisfactapd signs of recent repairs were

noted. However:

— There are broken epoxy coatings on pump suppartefsan rooms GNH105 and
GNH109.

— Unrepaired damage was observed on walls in roomdX88 and GNH405.

- Room GNH213, containing liquid waste pipelines, hasunpainted floor. There
iIs no documented ALARA analysis to explain theaiton.

— One wall tile was broken in the personnel decomaton room.

- Minor damage to the surface coating of the concséb above pool filters is
present in the main hall of the nuclear auxiliamiding.

Without properly decontaminable surface conditiamgshe RCA, persistent contamination
can occur leading to unnecessary increase of paraod collective dose.

Suggestion: Radiation protection should consider taking théative, in accordance with
ALARA principles, to enable timely and exhaustivainenance of surface coatings in the
RCA.

Basis:
NS-G-2.7

3.2 The radiation protection programme should medan a prior risk assessment in which
the locations and magnitude of all radiation hazdwave been taken into account...

(i) removal or reduction in intensity of sourcesadiation

3.67 For the control of radiation exposure of per&b, consideration of the optimization of
radiation protection is required in the design apdration ...

(b) reducing surface and airborne contamination

Safety Series No. 115 (BSS), Appendix |

l.21. "Registrants and licensees shall designateamstrolled area any area in which specific
protective measures or safety provisions are otdcbe required for... (b) preventing or
limiting the extent of potential exposures.”

Plant Response/Action:
The first step taken was to examine critically teservations made during the OSART

review in the light of the underlying safety contenamely the prevention of increased
individual and collective dose among personnehasrésult of possible hotspots on surfaces
that are difficult or impossible to decontaminateaccordance with the ALARA principle.

The condition of surfaces in all areas/rooms witthia radiation controlled area (RCA) of
Doel 1 and 2 was recorded in detail by a numbeangbloyees from the Radiation Protection
Section. Because the walls of these areas haddgltessen painted during extensive painting
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works in 2009 and 2010 and are of less concerrrdeagppossible hotspots, the inspection
focused mainly on the condition of the floors.

The observations varied from very minor damaged¢asawith no epoxy on the floor surface.
The outcome of this comprehensive exercise wastaofseoloured diagrams for each
building, storey and area/room, complete with aareew table.

Next, priority levels were assigned based on the and location of each observation: ‘high’
or ‘low’. Also, for each observation it was detend, in collaboration with colleagues from
the technical support service of Maintenance, vepacific action was needed to bring the
condition into line with the best standards andeatimate was made of the work hours
required.

Prior to the repair works, all areas/rooms werensasured by Radiation Protection to
ascertain the maximum dose rates in each spacedBasthese dose rates and the estimated
number of man-hours, a radiological evaluation peagormed for all observations, in which
the dose that would be received during the works weighed up against the dose that could
possibly be avoided in the future. This radiologeaaluation resulted in a policy document
on how to approach the works. It also showed tlmata number of rooms, it was more
beneficial from a radiological point of view, nat treat them.

The next stage was to draw up a schedule of warksementation of the actual epoxy and
painting works required clear arrangements andc#¥i collaboration between the
Maintenance, Operations, Engineering, Care and HEeehrtments, owing to the major
impact that the works would have on scheduled lagldling operations, periodic carbon-
filter tests and radioactivity measurements, ad a®ldue to interference with a number of
ongoing major projects.

Maintenance performed the necessary quality canthmdth during and after completion of
the necessary epoxy and painting works.

85% of all ‘high’ and ‘low’ priority anomalies (coesponding with more than 90 different
rooms in the RCA) were addressed in 2011. The meaiwill be dealt with in the beginning
of 2012.

To ensure that the surfaces in the controlled aesaain in good condition, all plant

employees and contractors were alerted throughowsrichannels (information sessions,
newsletters, etc.) about the important safety bEneff undamaged surfaces and were
expressly requested to treat such surfaces wigleces

IAEA comments:

The plant has reviewed the status of floor surfamating in 385 rooms in the Radiation
Controlled Area of units 1 and 2 and identified H&ficiencies in their condition that should
be repaired.
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In order to follow the dose optimisation princiglee plant assessed the dose which would
result from each of the repair works and compatréal the expected gain in averting doses by
the repair. The averted dose was estimated by gac@meters as frequency of staff passing
through those rooms, condition of floor coatinghe room, possible impact of leak resulting
in contamination and already existing ambient dage in that room. As a result of this
optimisation it was concluded that performing tepair in 6 rooms would not be justified.

Repair work of floor coating has been performedhsy/time of the Follow-up mission in all
of the remaining 114 rooms with a collective do$e2® mSv. Awareness campaign was
performed involving over 1200 staff members to eagbat personnel does not cause undue
damage of floor coating in the future. A yearly le@dion of the good condition of the floor
surface coating is guaranteed through preventiviaterance plans.

Conclusion: Issue resolved.

RADIATION PROTECTION
77



8. CHEMISTRY

8.1. ORGANIZATION AND FUNCTIONS

Chemistry Department supports Operation Departnrerdertain engineering roles in the
field such as setting chemical specifications, s filters and resins. The team considered
this is a good performance.

The team identified as a good practice the speaeifetl-defined training and “cross training”
of chemistry staff, which is a strength in termsafe operation.

8.2. CHEMISTRY CONTROL IN PLANT SYSTEMS

In all operational conditions — normal operatiotarisup, shutdown, hot shutdown — water
chemistry criteria and specifications are well defl in CHEM/02 and CHEM/05. In some
situations, chemistry expectations are stricten tegpectations of technical specifications.
This is a strength in terms of good water chemisiiye team considered this is a good
performance.

The Chemistry Department has its own startup/shutdprocedures. The procedures are
cross-linked with the procedures of the operatitggn in the control room, indicated as

REF. BE/SCH. Before and after every outage, a ptage and post-outage briefing is

organized. In the post-outage review, all remamkaddues and the most important events are
discussed for future integration into proceduretie Tteam considers this as a good
performance.

8.3. CHEMICAL SURVEILLANCE PROGRAMME

The Laboratory Information and Management SystertM@) is effectively used for

scheduling chemical analyses. On-line parametettseare input directly into the operational
management system (DIMOS). The control room persiohave a facility to allow them to
track chemistry parameters. Evaluation of chemidliata is well supported by the
independent review and expertise of the externabritory LABORELEC. The team
considered this is a good performance.

8.5. LABORATORIES, EQUIPMENT AND INSTRUMENTS

The chemistry laboratories of Doel 1 & 2 and Doél 3 are equipped in the same way, S0
that redundancy is ensured. Inductively Coupledrta (ICP) analyzer is available only at
Doel 3 and Total Organic Carbon (TOC) analyzewailable only at Doel 4 laboratory. The

analysis plan for Doel 1 & 2 is integrated into theel 3 and Doel 4 analysis schedule, and
transport is well organized and described. The teasidentified this as a good performance.

8.6. QUALITY CONTROL OF OPERATIONAL CHEMICALS AND OHER
SUBSTANCES

Although the storage and labeling of chemical potslare approved, the team observed that
in some cases there is no guarantee that all chsmueet expectations. There is a potential
risk of personal injury and equipment damage. Haant suggests improving the storage of
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chemicals, and encourages the plant to label @amatals in accordance with applicable
procedures. Moreover, this process should provideefit in terms of safe work with
chemicals.
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8.1.

DETAILED CHEMISTRY FINDINGS

ORGANIZATION AND FUNCTIONS

8.1(a) Good Practice: Chemistry staff are ‘cross-trained’ in Doel 1/2lddoel 3/4 systems.

Doel NPP operates units 1 and 2 with 433 MWe netgpeeach, and units 3 and 4
with 1006 and 1040 MWe net power respectively. §/@it2 and units 3, 4 of the plant
are of different PWR designs. Consequently the msaofethe plant systems, the
location of the sampling points and the processpudar are different for Doel 1, 2
and Doel 3, 4. The chemistry specifications aralanrbut have some differences for
Doel 1, 2 and Doel 3, 4. The laboratory equipmert the counting room are the
same for both Doel 1, 2 and Doel 3, 4.

The chemistry service provides ‘cross training’ @dremistry technicians, whereby
technicians from units 1, 2 are also trained tokvam units 3, 4 and vice versa.

— The training program is specific, well-defined aramprises both theoretical and
practical parts. It covers all subjects which afeecent for units 1, 2 and units 3,
4.

— The training is required by and defined in a praced

— The training includes initial training and annugtraining.

The benefits of ‘cross-training’ for the plant lide greater flexibility to assign staff
to cover higher workloads, and the ability to eessufficient staffing in emergency or
epidemic situations.
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8.6. QUALITY CONTROL OF OPERATIONAL CHEMICALS AND OHER
SUBSTANCES

8.6(1) IssueStorage of chemicals and other substances is wayalappropriate.

— The gas cylinder located in room GNH 560 containaig for the pneumatic
valves in the post accident liquid sampling sys{®ALSS) and boron analyzer
systems was not labeled empty or full.

— In the laboratory sample store, one of the wasteptes to be transferred to the
WARB building was identified without labeling. Onpgaf stored bottles there was
a printed list showing “waste” only.

— Outside of waste collecting point number 3 (WAB8Y0 temporary storage
locations for waste chemicals were observed. Theeig area with metal drums is
not labeled as a waste storage location.

— The function of WABS is to store different types rmdn radioactive waste. The
building area is divided for selective storage, ésample chemicals which are
past their expiry date. Some storage places wgthdiretention facilities do not
have a list of contents stored there.

- In WABS3 it is not easy to reach the absorbent nitein case of leakages, as
they are stored between the chemicals, and notaepa

- “Kemet” liquid was found in a small container inetimaintenance workshop in
building CGA without a label, and only with a hawditten mark which was
difficult to read.

— Chemicals used were checked against the list ofvalll products in the field. In
some cases the names of the chemicals were theasamehe list, but the letter
or number designations were not the same as ilisthe

— In the warehouse (room number: MAZ 286) for cheinicaducts, the floor does
not have an epoxy coating. In case of leaks, tleenadal would penetrate into the
concrete floor of the building.

- Two metal drums were stored directly on the flood a@id not have a wooden
pallet or a safety tray (to capture spillages).ti#is location the floor was wet.
Direct contact between metal drums and a wet ftaor lead to corrosion of the
drums.

Without proper control of storage of chemicals astter substances there is a risk of
personal injury and equipment damage.

Suggestion: The plant should consider improving control of clwah storage to avoid
potential risk to system components and personnel.
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Basis:
DS 388:

9.3. The intrusion of non-conforming chemicals ties substances into plant systems can
result in chemistry excursions leading to comporatt system damage or increase of dose
rate.

9.9. Chemicals and substances should be labelleording to the area where they can be
used, so that they can be clearly identified.

9.10. When transferring a chemical from a stockt@ioer to a smaller container, the latter
should be labelled with the name of the chemicatle af transfer and pictograms to indicate
the risk and application area. The content of thalker container should not be transferred
back into the stock container. Residues of chemiaad substances should be disposed of
according to the plant procedure. Quality of chexsién the open stock containers should be
periodically checked.

Safety in the use of chemicals at work — ILO

6.7.3. Control measures to provide protection sthoealver any combination of the following:
(c) adequate security of and access to storage.area

(g) adequate precautions and procedures in casaliaige

() labeling and relabeling requirements

Plant Response/Action:

In response to the OSART suggestion, a specifioragian was drawn up, aimed primarily

at improving the storage of chemicals at Doel NBPas to further minimise the risk to

people, the environment and the installation. Tdgson plan was based on an in-depth
analysis of the existing procedures and guidelioesproduct storage as well as on the
observations made by the OSART team.

The action plan was approved by the plant’'s emtiamagement team and is implemented by
all relevant departments, in close collaboratiorihwthe Health & Safety Service, the
Environmental Service, the Maintenance SectiontaadChemistry Section.

The action plan distinguishes between three armb&sstorage areas for large volumes of
chemical products (MAZ), the storage for used cleami and hazardous materials

(‘Milieuloods’ WAB) and the day-to-day storage asea the workshops, labs and so on.

The procedures and databases detailing the usstaraje of products were screened and
necessary changes were made. The most importaoedune in this respect is PREV/07

‘Beheer producten met gevaarlijke eigenschapp&tafagement of hazardous materials’).

Among the measures taken were the following:
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Storage area for large volumes (MAZ 286)

* Impermeable epoxy floor laid by a specialized firm.

* Metal drums no longer stored directly on the floor.

» Labels and separation rules checked against proeedREV/07 and the necessary
changes made.

Storage area for used chemicals and hazardousiat&{@viilieuloods’ WAB)

» ‘Milieuloods’ incorporated into procedure PREV/07.

* Each waste-sorting compartment in the ‘Milieuloodiarly identified in terms of the
type of waste collected there.

* Necessary intervention equipment kept in a secuedainet outside the waste-sorting
areas.

Storage areas for day-to-day use (workshops, &bg,

» List compiled of daily-use storage areas.

o Daily-use storage areas managed by the user (Ntainée, Chemistry, other), with
independent inspection rounds organised by thegRtmn Service.

* Inventories available in each area, listing thedpads present there. The Environmental
Service screens these lists to check the totaltqyah products present on the site.

* The technical condition of the storage cabinets alascked and a number of repairs
carried out as necessatry.

Chemicals allowed on the site:

* The chemical management database has been commetehauled and the data made
more accessible. The new database is called CMSchwhktands for Chemical
Management System.

* Generally speaking, the product names used indhaiabase are those found on the
Material Safety Data Sheets (MSDSS).

* From now on, these names will be used as standarther related lists and documents.

The above approach on storage-area management dws lmacked up by various
communication campaigns targeting the employeeserard.

IAEA comments:

The plant improved the process of managing hazardbamicals. This included a
requirement for each new product to be evaluateddaith and Safety, Environmental and
Chemistry Services for risk assessment to deterappécability at the plant. A new database
was introduced at Doel NPP and Tihange NPP to ateithe results of this qualification,
product information, material safety data sheetiasttuctions and information for users.
Rules of storage were clarified for storage oféavglumes of chemicals, for the storage of
used chemicals and for storage for ‘daily use’ ifixah quantities) near the worksites.

Visit to storage are of large volumes (MAZ 286) andhe storage area for used chemicals
and hazardous materials confirmed that the newatapens are in overall properly
implemented.
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However the new rules for storage of chemicalsdaily use where introduced only about 6

months before the OSRT Follow up mission, andpkisod of time was not sufficient to

achieve that the new expectations become fully elieioe into the day-to-day practice. When

checking randomly selected storage cabinets fdy dae, several deviations form the

established rules were observed:

» A container of “Neolube No. 2” produced in 2007 vimsnd without risk pictogram,

although the material safety data sheet from 206kEated that this material is
flammable and irritating. The English text on thamafacturer’s container states that

the material is “fatal when swallowed”;

» 18 spray containers were found on the lower sHethe storage cabinets, while the
suggestion is that such products should be kegt@npper shelf;

* 4 waste containers each with 250 | glycol contestesfound in the storage area for
used chemicals. On the waste label no check baxyfisk pictogram was checked.
On the users info in the database and on the sddgdysheet glycol is identified as
irritating, so the appropriate symbol should hagerb“checked”.

Conclusion: Satisfactory progress to date
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9. EMERGENCY PLANNING AND PREPAREDNESS

9.1. EMERGENCY PROGRAMME

The planning basis on which the reflex zone of B1bis based is an Electrabel document
titled “Nucleair en Radiologisch Noodplan voor Haelgische Grondgebied, Reflexfase

NR/UR : voorstel Electrabel”. The radiological et&eon which the plan is based, and their
potential consequences, are contained in the emgrgplan (NP-12 and NP-13). The

Eenvironmental Section of the Care Department lesfopned a risk assessment related to
dangerous material at the site. Work is underwagxmine the potential external events that
could affect the site, including non-radiologicaveats. For example, the plant now

recognizes the specific issues associated withnpateoff-site chlorine releases, and the
challenges associated with the fact that this iseavy gas. The plant is encouraged to
complete its assessment of off-site risks thataaubpact the site, including chlorine, and to
incorporate the findings in the emergency plan.

There is no procedure to pre-identify and retaisersal (but non-emergency response)
personnel at the station during a site evacuaBome personnel (e.g. systems engineers, etc.)
are essential to support the operating crew in giagathe emergency during complex
events. That personnel is normally, according &t peactice, pre-identified and aware that,
during an emergency leading to a site evacuattay, tnay need to remain at (or come back
to) the station to support the operating crew. &hierno list of who should be considered
essential personnel at this station. However, tieegeprocedure to identify key personnel at
the assembly points before a site evacuation; lhist grocess is ad-hoc. The station has
recognized the need to formalize this system. Tlatpis encouraged to develop and
implement an emergency procedure based on thespablished list of personnel that could
be required to stay at the site during a site eatamul.

9.2. RESPONSE FUNCTIONS

The person authorized to classify an emergencyiritidte the off-site notification is duty
role 1 (wachtrol 1), who is not present at the steall times. The team has made a
recommendation on this subject.

There is a very good working relationship betweée thospital and the site for the
management of potentially contaminated victims, phecedures are very well coordinated
and drills are regularly conducted. Arrangemengskering made to add a video link between
the hospital and the triage area at the plant. fidspital is proactive and enthusiastic in its
preparedness and has, with the help of the stadeweloped plans to accept a large number
of patients from the plant. The team has identitieid aspect of medical preparedness as a
good performance.

The assessment of off-site consequences of acsideriased on dose projections from a
model run on the basis of plant parameters, medseteases or pre-established scenarios.
The plant also measures off-site dose rates an@mdamation levels at pre-determined points

and according to a well established survey strategg team considers this a good

performance.
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To assist decision makers in understanding the malgn of a release, the plant has
developed “rules of thumb” cards that relate singdeameters to potential accident severity.
This is a quick and standardized way of assessiagsituation. The team considers this a
good performance.

The relationship between the site and the firetiinghorganization from Beveren, which is
the main off-site fire fighting support organizatjois excellent. The station has provided
training and familiarization visits of the plant some fire department personnel. However,
the training program for off-site fire fightersn®t systematic or formalized, and there is no
common protocol for the joint intervention and edatin dosimetry of off-site and on-site fire
fighting teams. The team has made a recommendattbrregards to this area.

The procedure for the prompt release of media m&iion in the initial phase of the

emergency is clear, simple and practical. It isebdasn a set of well designed pre-written
messages adapted to a wide spectrum of possibigsevihis approach constitutes a quick
and reliable way to inform the media and the publithout delay following an emergency

event. The team considers this a good performance.

9.3. EMERGENCY PLANS AND ORGANIZATION

The main emergency plan manual contains backgroofmimation (sections 1 to 4), a
section with the instructions to the key emergemtgs (section 5), references to supporting
procedures for the key emergency roles (the NPg) references to the internal departmental
emergency procedures, when relevant to the keyganey role (the wachtrol). Together, all
the emergency response documents fulfill the maguirements contained in the
international standards and guidance. However,a wecognized by the plant emergency
planning staff that the emergency document strectiould be improved, simplified and
consolidated to make it more effective and mordulse the high-stress environment of an
emergency. Therefore, the plant is encouraged tsuputhe simplification of its emergency
planning and response documentation.

There are emergency procedures for dealing witlergeaccidents (what is often known as
Severe Accident Management Guidelines, or SAMA®: liedrijfskamer procedures (BK
procedures). These procedures, which are undecdhgol of the operations department,
have an important role in the emergency resporae. fit the moment, those SAMGs are
executed by one or more operating engineer (thdtn@e?), and it is the intent of the plant
to enhance the link between this team and the @ni®ichnical Support Centre (OTSC) and
the safety analysis support organization (Trac)eéle plant is encouraged to continue this
effort to achieve closeooperation between the BK, the OTSC and the safelysis support
organization, as well as to plan the communicatibnks between these teams, and to
exercise them.

By and large, all required outputs of the emerggmeparedness process, such as training and
exercises programs, equipment maintenance, etcdemeribed in the suite of emergency
planning documents. However, there is no emergpregyaredness management document or
section in the emergency plan that describes, coresolidated way, all the preparedness
activities, commitments and coordination mechanjsnternal and external, that are part of
the day-to-day management of this process. Thisexamplified by the fact that KCD has a
seat at the provincial emergency preparedness dbeenbut this is not documented in the
internal emergency preparedness documents. Whige dbes not affect the very good
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coordination that the plant currently enjoys witle off-site authorities, it highlights the need
to formalize the emergency preparedness arrangeraext activities currently in place. The
plant is encouraged to continue to formalize thasteyg emergency preparedness
arrangements and processes in a consolidated dotuim#t can be used to guide the
preparedness management process and to providawstntvhen responsible personnel are
changed.

9.5. EMERGENCY RESPONSE FACILITIES

Although severe accidents may not constitute thnedmental basis for the detailed planning
arrangements, not taking them into account, oressiing them in contingency arrangements,
could render the emergency plan ineffective whes most needed. For example, the OTSC
is vulnerable to high environmental dose rates tmtld result in the case of a severe
accident, but there is a backup for that facilitgmely the OTSC of Doel 3&4 (and vice
versa). An analysis has been performed to demaedtrat the dose to the OTSC members
during a design basis accident would be accepthlolever, no analysis has been performed
to demonstrate that this would hold true during@ese accident. Indeed, it is likely that this
space may not be suitable for some severe accidergsecognized by the plant emergency
staff that there is a need for contingency arrareggsand improvisation during such events,
and the emergency planning personnel have staatdhid emergency response centre (NPK)
or other OTSC could be used in this case. The pkrgncouraged to formalize these
arrangements.

9.6. EMERGENCY EQUIPMENT AND RESOURCES

The plant has a comprehensive database of all mgmp intended to be used for

emergencies. This comprehensive equipment managesystem ensures that the equipment
is fit for duty and provides a demonstrable, effectand reliable way to ensure that all the
equipment required to manage emergency responseailable for emergencies. The team
acknowledges this as good practice.

9.7. TRAINING, DRILLS AND EXERCISES

The plant has a well-documented statement of reduwapabilities and knowledge for each
of the positions identified in the emergency pl&ar each “person”, based on their
knowledge and experience, the plant designs amithdilized training program to allow the
individual to achieve the required level of perfamoe. This system ensures optimal
performance of the emergency response teams agd@asty defined standards. The team
acknowledges this as good practice.
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DETAILED EMERGENCY PLANNING AND PREPAREDNESS FINDIN GS

9.2. RESPONSE FUNCTIONS

9.2(1) IssueOutside of working hours, there is no one requitelde present at the site who
has the responsibility or the authority to classify emergency or to notify off-site
authorities.

When an emergency occurs outside working hoursj-rlg 2 (wachtrol-2), who is
not required to be present at the site, is notiied must be present at the site in 15
minutes. Duty-role 2 must then notify duty rolevtho is also not required to be
present at the site, and who is the one authotiaedassify the emergency and to
trigger the full escalation of the on-site emergeplan.

Without a person present at the site to classifgrarrgency and promptly initiate the
off-site notification, the effective initiation obff-site protective actions can be
delayed.

Recommendation The plant should designate a person who is ptegehe site at all times
and who has the authority and responsibility tessifg a nuclear emergency and notify
appropriate off-site organizations.

Basis
GS-R-2

4.23: “Each facility or practice in threat categary, Il or IV shall have a person on the site
at all times with the authority and responsibiitigo classify a nuclear or radiological
emergency and upon classification promptly and outhconsultation to initiate an
appropriate on-site response; to notify the appatgroff-site notification point (see para.
4.22); and to provide sufficient information for affective off-site response. This person
shall be provided with a suitable means of alertingsite response personnel and notifying
the off-site notification point.

Plant Response/Action:
In response to this recommendation, the manageaiehe power plant decided that duty-

role 3B (‘wachtrol 3B’), one of the duty-roles foimg part of the emergency plan
organisation, must be present at the site whilduwg and must have authorisation to trigger
the nuclear emergency plan towards the stakeholders

In practice this means that:

» duty-role 3B is present on site at all times, 24r8@ day, seven days a week;

* duty-role 3B is summoned to the control room by shét operations supervisor when
the latter judges that the installations are movmgards a situation where the nuclear
emergency plan will need to be triggered,;
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* duty-role 3B informs the stakeholders (authoritids) telephone that the nuclear
emergency plan is being triggered, indicating tbeesponding notification level. He or
she ensures that the other duty-roles are summameédnforms the off-site supporting
emergency plan centres.

The management of Doel NPP deliberately optedhigrdystem because duty-role 3B has on-
site radiological management and radioactive digghas an area of knowledge.

Given their area of knowledge, those performingy/date 3B are very well placed to assess
the seriousness of a nuclear incident and to destugther a nuclear incident needs to be
declared. This is because the notification leveds determined according to the (expected)
amount of radiological discharge resulting from tidehnical incident.

As soon as duty-role 1, who has always had the eebmntioned authorisation, arrives on
site shortly afterwards, he or she takes overégdponsibility for further communicating with
the authorities from duty-role 3B.

At that point, duty-role 3B assumes his/her degephaesponsibilities as regards radiological
calculations and the provision of radiological a&sice to the muster rooms.

Additional training with certification has been pided to ensure that duty-role 3B is capable
of exercising this extra responsibility.

* Those performing duty-role 3B were trained to reusg the different types of design
accidents based on the progression of key parasneterthe control room. This
knowledge was acquired during a session on the¢olbe simulators.

* Chapter 7 of the emergency plan manual is now ntandaeading for duty-role 3B
members. This chapter describes the possible isiisathat require a triggering of the
nuclear emergency plan and the associated noiificivels.

* The duty-role members were taught who to conta¢el®phone and in what order.

* On a tour of the emergency plan centres, they wadewhich telephone lines can be
used to notify the authorities if normal meansahmunication are unavailable.

* The new arrangements were successfully tested glarmnemergency plan exercise in
October 2011

The above arrangements have been enshrined inltbeihg documents:

* Emergency plan manual NP/02.

* Procedure NP/03 setting out the practical detagsrding duty-roles.

* Procedure NP/06 describing the areas of knowledgeti@ining needs of the various
duty-roles, and used as the basis for compilingatireual training calendar.
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IAEA Comments:

Effective from 1 October 2011 the plant has charigedmergency plan to require that Duty
Role 3B Wachtrol 3B - WR3Bshall be present at the site 24 hours a day addy% per
week. The emergency plan and relevant procedurestieen updated making it clear that the
persons performing this duty role have the authddtautonomously classify and declare a
nuclear emergency as well as to notify the propénaities about this declaration.

The new emergency plan and relevant procedures wadicaated by an exercise performed at
the end of October 2011. The experiences gained fin@ exercise have been implemented in
the emergency plan and relevant procedures. Tim¢ péaiforms, on a yearly base, an exercise
that involves also the off-site organisations. étveeen these larger exercises, three times per
year, the plant performs exercises only involvitenpstaff. These four larger exercises are in
turn complemented by smaller desk-top exercises.

WRS3B are radiological officers and since the emecgenotifications are based on real or
estimated doses, deposition of certain isotopedose rates to the public, the radiological
officers are the most suitable persons to ful@ thsk to classify and declare an emergency.

The persons having the WR3B role have all goneutiitoa full scope training session in
order to be able to evaluate an event with reanticipated radiological releases. Refresher
training sessions are planned to be performed oyeaaly base besides the exercises
mentioned above.

Conclusion: Issue resolved.
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9.2(2) Issue:There is no written common response protocol otegyatic training program
for the off-site fire fighting teams expected tgpart the on-site fire brigade.

The relationship between the site and the firetiinghorganization from Beveren,
which is the main off-site fire fighting supportganization, is excellent. This was
exemplified by discussions, meetings and presemstiby the Beveren fire
department, in which both plant representatives detégates from the federal
authorities were present, and through which alltipardisplayed an exemplary
meeting of minds with regards to cooperation. Femrtiore, the station has provided
training and familiarization visits of the plant smme fire department personnel.
However:

The training program is not formalized.

There is no joint procedure between the Beverendepartment and the site fire
brigade. Although presentation material sugges#s thany details have been
worked out, these details are not captured in amypdl document.

The dose and dose rate alarming levels for thed@partment equipment and
procedures are different from those that are priestte dosimeters that the fire
fighters are expected to receive from the site wieeering. Internal fire
departments limits are 2 mSv (on their personaindeters) and 25 microSv/h (on
the team’s dose-rate meter), while the levelsrséhe site dosimeters are 10 mSv
and 30 mSv/h. There is no documented evidence atidg which levels will
apply to the fire fighters at the site, or whichuigmment they would be using as
the primary ones. For example, should the offfsigefighters use their own dose-
rate meter, the alarm would go off at 25 microSwhijle it can be reasonably
expected that, based on the site dosimeters, tnag evork in areas where the
dose rate is up to 30 mSv/h (which is over 100@s&iigher).

There is no formal training or visit program thatwd ensure that all off-site fire
fighters that could reasonably be expected to re$po a site fire event, possibly
in the Radiation Controlled Area (“warm” zone), daeniliar with this area and
with the risks present, i.e. that could allevidte toncern that many fire fighters,
based on experience in other countries, could éxpe when entering a
“radiation” area.

Without an appropriate training and familiarizatiggnogram, common procedures and
agreement between the site and the off-site fgbtérs, there is a real risk that, during an
actual emergency where radiation may be preseripjassed to exercises, where radiation is
simulated), there could be confusion, misunderstandnd delays, which could significantly
affect the effectiveness of the fire fighting respe.

Recommendation: The plant should develop a joint agreement on comimesponse
protocol and a systematic training and familiai@atprogram for off-site fire departments
expected to provide support to the on-site firgdwmle in case of fire.
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Basis
NS-G-2-1

2.20: “ Regular fire exercises should be held teuea that staff have a proper understanding
of their responsibilities in the event of a fireed®rds should be maintained of all exercises
and of the lessons to be learned from them. Fulisglbation and liaison should be
maintained with any off-site organizations that éasesponsibilities in relation to fire
fighting.

NS-G-2-1

3.2: “The documentation should identify the posisecific responsibilities, authorities and
chain of command for personnel involved in fireesgfactivities, including their relation with
the plant organization. The areas of responsihdigntified should include:

- []
- emergency plans, including liaison with any offsibrganizations that have
responsibilities in relation to fire fighting”

NS-G-2-1

3.6: “Possible scenarios for fires that could affsafety should be considered in the
emergency plan for the plant, which should incluaedescription of the organization,

responsibilities, authorities, chains of commarminmunications and means of co-ordination
between the different groups concerned with fireisTshould include consideration of both
on-site and off-site resources, as appropriate.”

Plant Response/Action:
Doel NPP has entered into a protocol agreement télfire department of the municipality

of Beveren-Waas.
This protocol agreement covers:

» the training offered by Doel NPP to the off-siteeffighters to improve their familiarity
with the installations and the rules of behavigyplging on the nuclear site;

* how to call out the public fire department from theclear site and how the public fire
department reports external emergencies to theausite;

* reception of the public fire department at the peery of the site;

» dosimetry: when required to enter the plant’s ridjial controlled area, the public fire
fighters will wear the electronic dosimeters isstedhem by the power plant instead of
their own dosimeters. Agreement was reached on alaeming levels for these
dosimeters;

» the system of command during an intervention bypthigic fire department at the power
plant.

The protocol was concluded in June 2011 betweempldrg manager and the mayor and fire

chief of Beveren-Waas. It is valid for three years.
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The protocol agreement covers all members of thee®®-Waas fire department, both
professionals and volunteers. The Beveren-Waadbfigade is one of the largest brigades in
Belgium and offers the fastest response time toptheer plant site. The brigade operates
from a number of fire stations, the closest sitdd¢ss than 10 minutes from the power plant.

In the autumn of 2011, a number of training sessigare held at the nuclear power plant for
the members of the off-site fire department.

The arrangements have been enshrined in the enogrgkam manual, the Monitoring Service
intervention sheets and the operational procechfrdge Radiation Protection Service and the
internal Fire Fighting Service.

The arrangements are practised during a yearlly @ile drill was executed in November
2011. Possible areas for improvement are discumseé@nshrined.

IAEA comments:

An agreement was signed in mid June 2011 (the agmekis not dated) between the off-site
fire department of the city Beveren and the pldime city of Beveren has two fire brigade
stations close to the plant, one in the city of @ew and another in the village Kieldrecht.
The agreement encompasses the following areas:

— Training. The purpose of the training is to providethe off-site fire fighters a general

overview about the nuclear process, the plant desagiation protection as well as a
familiarization with the premises of the plant. Tive fighters who are likely to be the
first ones to arrive on site are given an 8 hoamntng. Fire fighters who are likely to
come to the site as a backup are provided withhaw8 basic training. Both categories
will be given a 2 hour refresher training after tyears. Any new employed fire fighter
should be provided with the first basic trainingaatnaximum of six month after his or
her employment.

— How to alert the off-site fire department. The &gnent provides detailed information on
how the off-site fire department shall be alerfEde plant has got permission to use the
national rescue radio netwoAstrid in order to be able to inform the fire fightersoab
the situation at the plant as they are transpottiegiselves to the site.

— Communications from the off-site fire departmentthwihe plant. The agreement
provides detailed information on how the off-site department shall communicate with
the plant if for example any external threat to pient is identified, e.g. a toxic release
from any nearby facility or ship.

— Prepared access routes and meeting points. Thenagné has information about where
and how the off-site fire fighters shall access pilent and where to meet up with plant
staff.

— Dosimeter usage. The agreement contains rules an delcides which of the plant
dosimeters to be used.
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— Chain of command. The agreement states that tieepfi command of the off-site fire
fighters shall be the commanding officer for theirenfire fighting force, including the
on-site fire fighters. In this role the officer #haonsult with the plant responsible
persons on, for example radiological hazards, sgistems, components or structures to
prioritize etc.

Finally the agreement has a clause on its validitgting that it shall be evaluated and
reviewed before the end of 2013.

The agreement has been validated through two eesrcone in the autumn of 2011, and one
early 2012, involving both the on-site and the sfé fire departments.

As of today all off-site fire fighters, both firsgnd second line, have taken the training
stipulated in the agreement. Interviews with anceffand a fire fighter from the off-site fire
department verify that the training has been eaffectand fulfilling its purposes. The
interviews also verify that the exercises have bef@inient and educational for both parties.
The exercises are supervised by both internal atetreal observers who provide feedback
based on a comprehensive checklist.

Conclusion: Issue resolved.
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9.6. EMERGENCY EQUIPMENT AND RESOURCES

9.6(a) Goodpractice: The plant has a comprehensive database of alpgnt intended to
be used for emergencies.

All equipment, instruments and logistics needs #&lr emergency management
functions and facilities are inventoried in a celined database (under SAP
management system). The database contains a ded&geription of the items, the
frequency at which they need to be tested, théredion requirements (for detection
equipment) and the department responsible for thaintenance. A sample check of
the instruments indicates that the detection insémnit calibration is up to date.

This comprehensive equipment management systemesnthat the equipment is fit
for duty and provides a demonstrable, effective ihidble way to ensure that all the
equipment required to manage emergency respoms®ilable for emergencies.
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9.7. TRAINING, DRILLS AND EXERCISES

9.7(a) Good practice The plant has a customized training program &mheperson in key
emergency response positions.

The plant has a well-documented statement of reduapabilities and knowledge for
each of the positions identified in the emergenieypFor each “person”, based on
their knowledge and experience, the plant designsdividualized training program
to allow the individual to achieve the requireddewf performance. This includes
self-studies, courses (with designated instructom)-job training and drills.
Following completion of the program and sign offe tindividual is tested orally. If
the results are not satisfactory, the individualprescribed additional training. If
successful, the individual receives a certificatisith a clear validity period. The
performance of each individual is tracked, inclgdihe need for recertification. This
is included in the personnel training databaseegysif SCALDIS.

This system ensures optimal performance of the geney response teams against
clearly defined standards.
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SUMMARY OF STATUS OF RECOMMENDATIONS AND SUGGESTION S
OF THE OSART FOLLOW UP MISSION TO DOEL NPP

INSUFFICIENT | WITH-
RESOLVED SATISFACTORY TOTAL
PROGRESS PROGRESS | DRAWN
Management, 1S - - - 1S
Organization &
Administration -
Training and 1S - - - 1S
Quialification
1R - - - 1R
Operations
- 1S - 1S
Maintenance 1S 1S - - 2S
Technical IR i i i IR
Support 1S 1S 2S5
Operating ) IR i i IR
Experience 1S i i 1S
Radiation 1S ) i ) 1S
Protection i
- 1S - - 1S
Chemistry
Emergency 2R - - - 2R
Planning and
Preparedness -
TOTAL R (%) 80% 20% - - 5
0, - -
TOTAL S (%) 60% 40% 10
TOTAL 67% 33% - - 15
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DEFINITIONS
DEFINITIONS — OSART MISSION
Recommendation

A recommendation is advice on what improvementsperational safety should be made in
that activity or programme that has been evaludted.based on IAEA Safety Standards or
proven, good international practices and addrebsesoot causes rather than the symptoms
of the identified concern. It very often illustrata proven method of striving for excellence,
which reaches beyond minimum requirements. Recordatiems are specific, realistic and
designed to result in tangible improvements. Absesfaecommendations can be interpreted
as performance corresponding with proven internatipractices.

Suggestion

A suggestion is either an additional proposal injgonction with a recommendation or may
stand on its own following a discussion of the ipemt background. It may indirectly

contribute to improvements in operational safety isuprimarily intended to make a good
performance more effective, to indicate useful egans to existing programmes and to
point out possible superior alternatives to ongauagk. 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 mieefcriteria of a ‘suggestion’, but the expert

or the team feels that mentioning it is still dable, the given topic may be described in the
text of the report using the phrase ‘encourageméaiy. The team encouraged the plant
to...).

Good practice

A good practice is an outstanding and proven peréoice, programme, activity or equipment
in use that contributes directly or indirectly tgesational safety and sustained good
performance. A good practice is markedly supemothiat observed elsewhere, not just the
fulfilment of current requirements or expectatiottsshould be superior enough and have
broad application to be brought to the attentiomtbier nuclear power plants and be worthy
of their consideration in the general drive for @lence. 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.
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The attributes of a given ‘good practice’ (e.g. Wiee 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 @dd practice’, but still be worthy to take
note of. In this case it may be referred as a ‘gpedormance’, and may be documented in
the text of the report. A good performance is aesigp objective that has been achieved or a
good technique or programme that contributes diyeot indirectly to operational safety and
sustained good performance, that works well afplhat. However, it might not be necessary
to recommend its adoption by other nuclear poweantd, because of financial
considerations, differences in design or other cees

DEFINITIONS - FOLLOW-UP VISIT (for follow up missio n)

Issue resolved - Recommendation

All necessary actions have been taken to deal théhroot causes of the issue rather than to
just eliminate the examples identified by the tedManagement review has been carried out
to ensure that actions taken have eliminated gweeisActions have also been taken to check
that it does not recur. Alternatively, the issuaaslonger valid due to, for example, changes
in the plant organization.

Satisfactory progress to date - Recommendation

Actions have been taken, including root cause detettion, which lead to a high level of
confidence that the issue will be resolved in asoeable time frame. These actions might
include budget commitments, staffing, document @raion, increased or modified training,
equipment purchase etc. This category impliesttt@tecommendation 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 atsdudes recommendations which have been
resolved using temporary or informal methods, oemvitheir resolution has only recently
taken place and its effectiveness has not begndatiessed.

Insufficient progress to date - Recommendation

Actions taken or planned do not lead to the comatushat the issue will be resolved in a
reasonable time frame. This category includes recendations on which no action has been
taken, unless this recommendation has been withrdraw

Withdrawn - Recommendation

The recommendation is not appropriate due, for gtanio poor or incorrect definition of
the original finding or its having minimal impaat safety.

Issue resolved - Suggestion

Consideration of the suggestion has been suffigiémbrough. Action plans for improvement
have been fully implemented or the plant has regethe suggestion for reasons acceptable to
the follow-up team.
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Satisfactory progress to date - Suggestion

Consideration of the suggestion has been suffigi#mbrough. Action plans for improvement
have been developed but not yet fully implemented.

Insufficient progress to date - Suggestion

Consideration of the suggestion has not been seritly thorough. Additional consideration
of the suggestion or the strengthening of improv@mé&ans is necessary, as described in the
IAEA comment.

Withdrawn - Suggestion

The suggestion is not appropriate due, for exanmiplpoor or incorrect definition of the
original suggestion or its having minimal impactsaiety.
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LIST OF IAEA REFERENCES (BASIS)

Safety Standards

SF-1, Fundamental Safety Principles (Safety Fundamgntal

Safety Series No.l1l5International Basic Safety Standards for Prooecti
Against lonizing Radiation and for the Safety oflRéion Sources

Safety Series No.11Operation of Spent Fuel Storage Facilities

NS-R-1, Safety of Nuclear Power Plants: Design Requirdmen

SSR-2/2 Safety of Nuclear Power Plants: Operation and Qd@sioning
(Special Safety Requirements)

NS-G-1.1, Software for Computer Based Systems ImportanSabety 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 Operatirrgcedures 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 Bla(Bafety
Guide)

NS-G-2.5 Core Management and Fuel Handling for Nuclear éoRlants
(Safety Guide)

NS-G-2.6§ Maintenance, Surveillance and In-service Inspacin Nuclear
Power Plants (Safety Guide)

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

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

NS-G-2.9 Commissioning for Nuclear Power Plants (Safetyd@éu
NS-G-2-1Q Periodic Safety Review of Nuclear Power Plantf¢& Guide)
NS-G-2.11 A System for the Feedback of Experience from Esv@nNuclear
Installations (Safety Guide

NS-G-2.12 Ageing Management for Nuclear Power Plants ($atetide)
NS-G-2.13 Evaluation of Seismic Safety for Existing Nucldastallations
(Safety Guide)
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NS-G-2.14;Conduct of Operations at Nuclear Power Plants ($&aide)
NS-G-2.15 Severe Accident Management Programmes for NudReaver
Plants Safety Guide (Safety Guide)

SSG13;, Chemistry Programme for Water Cooled Nuclear Powkmts
(Specific Safety Guide)

GS-R; Part 1 Governmental, Legal and Regulatory Frannkewor Safety
(General Safety Requirements)

GS-R-2 Preparedness and Response for a Nuclear or Rgaial Emergency
(Safety Requirements)

GS-R-3 The Management System for Facilities and Actgti(Safety
Requirements)

GS-R Part 4; Safety Assessment for Facilities and Aty (General Safety
Requirements 2009)

GS-G-4.1, Format and Content of the Safety Analysis regort Nuclear
Power Plants (Safety Guide 2004)

SSG-2 Deterministic Safety Analysis for Nuclear PowedarRs (Specific
Safety Guide 2009)

SSG-3 Development and Application of Level 1 Probatbidis Safety
Assessment for Nuclear Power Plants (Specific $&eide 2010)

SSG-4 Development and Application of Level 2 Probatidis Safety
Assessment for Nuclear Power Plants (Specific $&eide 2010)

GS-R Part 5; Predisposal Management of Radioactive Waste (GkBafety
Requirements)

GS-G-2.1 Arrangement for Preparedness for a Nuclear oridRagical
EmergencySafety Guide)

GSG-2 Criteria for Use in Preparedness and Response fhiuclear and
Radiological Emergency

GS-G-3.1, Application of the Management System for Fa@stand Activities
(Safety Guide)

GS-G-3.5 The Management System for Nuclear Installati¢8afety Guide)
RS-G-1.1, Occupational Radiation Protection (Safety Guide)

RS-G-1.2 Assessment of Occupational Exposure Due to Istaké

Radionuclides (Safety Guide)
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+ RS-G-1.3 Assessment of Occupational Exposure Due to EateSources of
Radiation (Safety Guide)

+ RS-G-1.8 Environmental and Source Monitoring for Purpo$eRadiation
Protection (Safety Guide)

+ SSR5; Disposal of Radioactive Waste (Specific Safety ilRenents)

+ GSG-1 Classification of Radioactive Waste (Safetydé 2009)

+  WS-G-6.1, Storage of Radioactive Waste (Safety Guide)

+ WS-G-2.5 Predisposal Management of Low and IntermediaterelLe

Radioactive Waste (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 PlaRi&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 Infrastrueudor Research and
Development in Nuclear Safety

INSAG-17; Independence in Regulatory Decision Making

INSAG-18; Managing Change in the Nuclear Industry: The &ff@n Safety

INSAG-19; Maintaining the Design Integrity of Nuclear In&#fions Throughout
Their Operating Life

INSAG-20; Stakeholder Involvement in Nuclear Issues

INSAG-23; Improving the International System for Operatifitxperience
Feedback

INSAG-25; A Framework for an Integrated Risk Informed Deis Making
Process

Safety Report Series No.l1Developing Safety Culture in Nuclear Activities
Practical Suggestions to Assist Progress

Safety Report Series No.210ptimization of Radiation Protection in the Catr
of Occupational Exposure

Safety Report Series No0.48 Development and Review of Plant Specific

Emergency Operating Procedures
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= Other | AEA Publications

IAEA Safety Glossary Terminology used in nuclear safety and radiation
protection 2007 Edition

Services series N0.22DSART Guidelines

EPR-EXERCISE-2005 Preparation, Conduct and Evaluation of Exercises
Test Preparedness for a Nuclear or Radiologicalrgemey, (Updating IAEA-
TECDOC-953)

EPR-METHOD-2003; Method for developing arrangements for respoose t
nuclear or radiological emergency, (Updating IAEEODOC-953)
EPR-ENATOM-2002; Emergency Notification and Assistance Technical

Operations Manual

= International Labour Office publications on industrial safety

ILO-OSH 2001; Guidelines on occupational safety and health manage
systems (ILO guideline)
Safety and health in construction (ILO code of pcag

Safety in the use of chemicals at work (ILO coderaictice)
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TEAM COMPOSITION OF THE OSART MISSION

ANDERSSON Hans Olov - Sweden
Forsmarks Kraftgrupp AB

Years of nuclear experience: 30
Review area: Technical Support

ELTER Enik 6 - Hungary

Paks NPP

Years of nuclear experience: 16
Review area: Chemistry

FOTEDAR Suresh

IAEA

Years of nuclear experience: 35
Review area: Deputy Team Leader

FRANCIS Christopher - UK
Dungeness B Power Station,
Years of nuclear experience: 27
Review area: Operations |

GEBER Armand - France

EDF / CNPE de CIVAUX

Years of nuclear experience: 28

Review area: Management Organization and Admatisin

HUBER Lothar - Switzerland
Kernkraftwerk Leibstadt AG
Years of nuclear experience: 33
Review area: Maintenance

HUMPHREY Graham - Canada
Bruce Power

Years of nuclear experience: 33
Review area: Operating Experience

LAFORTUNE Jean-Francois- Canada

International Safety Research

Years of nuclear experience: 27

Review area: Emergency Planning and Preparedness

PIGOTT Edward Robert - USA
Nextera Energy Services Seabrook
Years of nuclear experience: 12
Review area: Operations I
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VAMOS Gabor

IAEA

Years of nuclear experience: 33
Review area: Team Leader

VIITANEN Pekka — Finland
Olkiluoto NPP

Years of nuclear experience: 17
Review area: Radiation Protection

ZHANG Shiwei — China, PR

DAYA BAY NPP SITE Shenzhen

Years of nuclear experience: 24
Review area: Training and Qualification

OBSERVERS

CALDORO Michele

IAEA

Years of nuclear experience:4
Review area: Observer

VLCEK Jaroslav - Czech Republic
Dukovany NPP

Years of nuclear experience: 30
Review area: Observer

SARAEYV Oleg- Russia
Smolensk NPP

Years of nuclear experience: 29
Review area: Observer
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TEAM COMPOSITION OF THE OSART FOLLOW UP MISSION

ANDERSSON Hans Olov

Sweden

Forsmarks Kraftgrupp AB

Years of nuclear experience: 32

Review area: Technical Support, Emergency PlanaimthPreparedness

FOTEDAR Suresh

IAEA

Years of nuclear experience: 37

Review area: Deputy Team leader, Training and @Qcations, Maintenance, Operating
Experience

VAMOS Gabor

IAEA

Years of nuclear experience: 35

Review area: Team Leader, Management Organisatiddministration, Operations,
Radiation Protection, Chemistry
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