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Abstract. The Paks Nuclear Power Plant strategy is to extend the operational lifetime of the plant and renew the 
operational licence for 20 years over the designed and licensed lifetime. In the paper the preconditions of long-
term operation are discussed and the basic findings and experience of the licence renewal works are also 
presented. The further plans of NPP Paks for ensuring safe operation in long-term are discussed. 

1. Foreword 

The optimal development of electric power generation sector is one of the most important tools for 
meet ing the requirements of security, ecology and economy in energy supply in Hungary. The 
structure of the Hungar ian electric energy system is presently wel l balanced. The product ion capacity 
mix consists of about « 3 9 % nuclear, « 3 0 % oil and gas, « 2 5 % coal fired capacities. The Hungar ian 
economy is depending totally from energy import therefore the security of energy supply is a critical 
requirement against the power industry. Nuclear power generation provides the necessary diversity of 
import sources, and limits the adverse dependence on the import. The obligatory stockpiling of nuclear 
fuel for two years is an essential element in ensuring the stability of supply. The existing power 
product ion capacity mix allows the fulfilment of Kyoto obligations. Essential contributor to the 
limitation of emissions is the Paks Nuclear Power Plant, which saves about 4 0 % of the C O 2 emissions. 
The power generation sector in Hungary provides the solid basis of functioning of the economy. The 
average power production price is essentially influenced, l imited by the cheapest and largest 
producers , by the Paks N P P , which is the main producer for the public needs. 

This convenient situation described above could change significantly after 2012, if units of N P P Paks 
would be shut down with the expiry of their operational license. Based on the present tendencies and 
market conditions, the industry is either predicted to cover the lack of electricity and the growth of 
demand with gas fired power plants that produce electricity more expensively compared to the nuclear 
power plants, or to import the electricity itself increasing the import-dependency. This w a y between 
2012 and 2017 the carbon-dioxide emission would grow dramatically compared to its present values 
(even in case of an intensive utilization of renewable energy sources). Also the electric energy import 
would, in the long run, be an expensive solution. For the compensat ion of the product ion of Paks N P P 
it is rather difficult to find an alternative with renewable sources. The strategically unfavourable 
structural changes can be counterbalanced via upholding the market position of the Paks N P P as well 
as the licence renewal of the N P P Paks units. 

The design life of the N P P Paks WWER-440 /213 type units is 30 years. The operational licence is 
formally limited to the design life of the plant. The Hungarian nuclear regulations allow the renewal of 
the operation licence of the nuclear power plants. The possibili ty to extend the operational life-time of 
Paks N P P was indicated already in 1992 [1] and demonstrated by an extensive feasibility study in 
2000 (see in [2]). In the last five years intensive and systematic work has been done for preparing of 
the decision on the extension of operational licence of the Paks NPP . The studies include detailed 
assessment of the plant status, ageing and lifetime prognosis of plant structures, systems and 
components , definition of necessary reconstructions. It is demonstrated that the condition of the plant 
is excellent, and the continuation of safe operation for other 20 years after expiry the actual operational 
licence is feasible. 
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The most important, life-time limiting equipment, e.g. reactor pressure vessels and steam-generators 
allow 50 years safe operation [3-5]. A preliminary environmental study shows the acceptability of 
continuation of operation as well as the adverse effect on the excess amount of the emissions of the 
power industry if the nuclear power plant should be replaced by fossil capacities. A detailed business 
analysis supports the decision on the extension of operation lifetime. The extensive preparatory 
process ended up with the owner ' s decision to launch a project for Licence Renewal (LR) of Paks N P P 
as required by the Hungarian Regulations. 

1. Preconditions of the decision for long-term operation of Paks NPP 

The long-term operation of Paks N P P is a strategic decision, which was influenced by external 
circumstances, e.g. international tendencies, as well as by the key technical features of the Paks NPP , 
legal and economical factors, also the practice of the operating Company. Some of the aspects of the 
decision are considered as obligatory precondit ion of the long-term operation (see also [6]). Most 
important precondit ions of long-term operation of Paks N P P are as follows: 

1.1 Safety and safety assessments 

The safety has been considered as the highest priority of the operation of the Paks NPP . The first state 
of the art safety review had been made in early nineties. Be tween 1995 and 1999 the first Periodic 
Safety Review (PSR) of Paks N P P was performed. The Final Safety Analysis Report (FSAR) was 
complied in 2000. Between 2000 and 2004 the F S A R was completely renewed taking into account the 
modifications implemented during safety upgrading programme. 

F rom the point-of-view of long-term operation the most important outcome of these analyses were the 
definition of a comprehensive safety upgrading programme, the identification of ageing management 
issues and the reconstitution of the design base. 

The safety upgrading programme had been implemented in the period of t ime 1996-2002. The safety 
level of the Paks N P P today is about the same or even higher as the same vintage units in Western 
countries. Several review missions of competent international organisations acknowledged the effort 
of Paks N P P in improving of safety. Further improvements are to be expected on the basis of the level 
two probabilistic safety assessment and from the upcoming periodic safety review. 

The safety upgrading programme had a great impact on the status of the plant since essential part of 
safety related structures, systems and components (SSC) had been modified and replaced, therefore 
these SSCs are practically not aged. 

1.2 Plant-life management and ageing management 

The practice of maintenance, in-service inspections and tests, as well as the good condition of the plant 
maintained via appropriate ageing management , reconstruction and refurbishment are decisive for the 
long-term operation. 

The first assessment of the aged status of the plant and the review of plant ageing management (AM) 
activities were performed within the frame of the Periodic Safety Reviews in 1997-1999 and 
subsequently in the feasibility study of licence renewal in 2000. Basic finding of these reviews were 
that the plant aged status and the A M practice ensure the plant safety for extended operational lifetime. 
The ageing forecasts made for most critical, non replaceable structures and components demonstrated 
that the safe operation for an extra 20 years is possible. 
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The most important A M activities are performed at the plant from the very beginnings, such as 
surveillance of the embrit t lement process of reactor vessel material , monitoring erosion-corrosion 
events and the practice of technical inspections. These were the starting basis to build up a conscious 
ageing management programme. The ageing processes of the critical equipment and their monitoring 
and trending were defined, and the possible correction measures were determined. Monitor ing ageing 
processes of the critical components and data collection is maintained wi th advanced computer aid in 
case of systems and components wi th enhanced safety significance. The A M aspects were taken into 
account in the reconstruction projects performed so far. Replacement of turbine condensers is a good 
example for this, which, since the n e w condensers have stainless steel tubing, allows introduction of 
high p H secondary circuit water chemistry providing better conditions for s team generators operation. 
A n overview of the recent A M practice of the Paks N P P is given in [5]. 

Further improvement and extension of ageing management p rogramme is a central task of Paks N P P . 
The ageing management programme, together wi th the maintenance, in-service inspection, 
surveillance, testing programme, also the condition dependent reconstruction and replacements are 
elements of the plant life-time management programme, which ensures the plant safety while the 
aspects of competit iveness and economy are also considered. 

1.3 Reconstitution of design base 

The Design Base (DB) is absolutely unavoidable information for the preparation of long-term 
operation and LR, especially for the review of Time-Limited Ageing Analyses and for the review of 
the environment qualification (EQ) limited in time. The D B reconsti tution has been performed 
successfully. Some issues have been identified which required further work. In some cases part of the 
supporting design documents is missing, only the final results are given in the available documents , or 
the analysis is obviously obsolete. For the solution of the issue the design input loads and conditions 
will be newly defined for the most important SSC on the basis of the existing design information, 
results of the review and Current Licensing Basis (CLB) compliance check, analyses performed for the 
FSAR, and operational history. The necessary analyses (stress calculations, pressurized thermal shock, 
fatigue, etc.) will be performed by state of the art methods for the scope of LR. 

1.4 Economic considerations 

Extensive studies demonstrated that the long-term operation of Paks N P P is economically reasonable 
and the competit iveness of the plant could be ensured for the extended period of operation. All costs 
and investments of the long-term operation can be financed by loans and the accumulating operating 
cash flow, reduced by the dividend. International experience shows that nuclear power plants perform 
well in the liberalized market. 

1.5 Legal system 

The design life of the N P P P A K S WWER-440 /213 Units is 30 years. The operational licence is 
limited to the design life of the plant. For the L R the Licensee has to prepare and submit to the 
Regulator a Programme of Long-term Operat ion not later than 4 years prior to expiration of the 
operational licence. These 4 years t ime is available to demonstrate that the Licensee programme is 
effective, it ensures the long te rm safe operation and the Licensee assessments on the safe life-time are 
relevant. In the L R Applicat ion the Licensee has to demonstrate and prove the acceptability of 
continuation of operation. The basic requirements for L R and also the content of the Applicat ion are 
similar to those in the U S N R C regulation, i.e. the L R is focusing on the ageing of the long-lived 
passive SSC, while the performance of active systems and components is controlled via maintenance 
rule and regulatory requirements for maintaining the EQ. 
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The compliance wi th conditions of C L B is controlled via annual updating of F S A R and regulatory 
inspections and approval routine. The annually updated F S A R has to be in accordance wi th actual 
plant configuration. The Hungar ian regulation related to F S A R was developed by adaptation of the US 
N R C R e g . Guide 1.70. 

The PSR is an important element of the Hungar ian regulation. The scope of the review and content of 
the report is similar to those described in the relevant I A E A guideline. However the main focus of the 
PSR is the ageing and assessment of long term changes and tendencies, n e w technical and scientific 
achievements. The PSR is the main source for the identification of the safety upgrading measures . 

The renewal of operational licence requires also environmental licensing of extended operation. 

1.6 Research and development 

In order to clarify technical questions of the lifetime management a significant research work has been 
done for years in several institutions. Main focus of the research and development was identification 
and monitoring of ageing phenomena, e.g. reactor pressure vessel embritt lement, and also the 
mitigation of ageing effects. The national research activities are going on in co-operation with 
international programmes managed by the IAEA, O E C D N E A and European Commission. 

The Hungar ian research and development institutes are widely involved into the preparatory works of 
LR. The leading Hungar ian experts in ageing, material sciences, etc. are involved into the preparatory 
works as members of consultant, advisory bodies organised by the Paks N P P . 

1.7 Human aspects, knowledge management 

H u m a n resources should be planned and provided, and effective knowledge-management should be 
performed according to that. It refers not only to the availability of human resources and proficiency 
for Paks N P P and the companies providing technical support, but it means that technical-scientific and 
educational potential of the country should be activated and revived. 

1.8 Public acceptance 

Obviously, the renewal of the operational licence of the Paks N P P is a strategic decision, which takes 
into account also the social aspects and public acceptance. The public acceptance of the nuclear power 
plant in Hungary is many years continuously over 7 0 % . A Public Relat ion Programme is the integral 
part of the project for preparation of licence renewal . 

1.9 International environment 

The future of the Paks N P P depends greatly on the international tendencies (LR in US , Finnish new 
project, etc). These creates positive atmosphere for preparat ion of L R of Paks N P P too. 

Here has to ment ioned that the positive role of the International Atomic Energy Agency and other 
international organisations, like O E C D N E A , European Commiss ion Joint Research Centre. 

The international organisations effort is unavoidable in dissemination the knowledge and best 
practices, feedback of experiences, promoting and co-ordinating the research activities, developing 
consensus based requirements. 

N P P Paks benefits very m u c h from the IAEA T C Project supporting the national programme for long-
te rm operation of Paks N P P . The IAEA documents related to most important technical tasks in ageing 
management , e.g. A M of reactor pressure vessel are widely used by Hungarian experts. High level 
guidance seems to be needed for ageing management focusing on safety and also on the overall plant-
life management , which considers safety and business considerations in relation of long-term 
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operation. The ongoing work in the frame of "Extra-budgetary Programme for Safety Aspects of 
Long- term Operat ion of Pressurized Water Reactors", which is n o w the most extensive co-ordinated 
international activity in this area, has to be appreciated. 

Countries operating W W E R reactors benefit form the V E R L I F E proj ect and other ongoing activities 
founded and co-ordinated by European Commission. 

2. Tasks for the future 

The basic task for ensuring the safety of extended operation are rather obvious: N P P Paks must have 
for keeping the good and safe plant status a lifetime management programme consisting of a proper in-
service inspection, surveillance, testing and condit ion-monitoring practice, adequate maintenance, and 
reconstruction programme, wi th main focus on the ageing-management of SSCs as well as a p rogram 
for preservation of qualified status of equipment. The compliance with C L B has to be demonstrated 
via annual updat ing of FSAR, the long term effects and tendencies have to be assessed in PSR. For the 
formal L R N P P Paks has to meet the relevant regulatory requirements . First step of latter is to develop 
a Programme of Long- term Operation. In frame of this, the scope of SSCs essential for safe operation 
should be determined, aged status of these SSCs should be assessed, the efficiency of ageing 
management programs should be evaluated and, if necessary, modified or new programs should be 
developed and implemented. The Time Limited Ageing Analyses , their validity and expandabili ty 
should be evaluated with consideration of the period of the operation over the design lifetime of the 
unit. The process should result in proper verification that the SSCs will perform their intended safety 
functions during the extended operation too. 

Environmental Impact Study and environmental licence of the prolonged operation are important 
precondit ions for the LR. These aspects of the licence renewal are of high importance due the 
complexity and difficulties, and also political risks of environmental impact studies and licensing 
processes. The prel iminary environmental impacts study is already accepted by responsible authority, 
the development of the detailed environmental impact study is under way. 

3. Conclusion 

Performing periodic safety review, implementing the safety upgrading programme, renewal of final 
safety analysis report and reconstitution of design basis delivered solid basis and essential knowledge 
for the preparation of licence renewal of Paks NPP . The L R will be based on the forecast of ageing for 
the extended operational lifetime and on the review of the ageing management and other programmes 
of the Paks N P P for ensuring the required status of the plant. The first step of the licence renewal is 
the development of the plant programme for long-term operation, which intended to ensure the safety 
of long-term operation. The formal licence renewal will proceed on the basis of four years of 
experience demonstrat ing the efficiency of the programme. Later the Periodic Safety Review will 
validate the forecast made for L R and the efficiency of ageing management . This system is well 
structured and transparent. It ensures the safety and feasibility of long-term operation of Paks NPP . 
However the preparation of extended operation is a very complex issue. It includes besides of explicit 
safety and technical aspects also human side, knowledge management , public acceptance political and 
social aspects and economical considerations too. The international co-operation m a y create a positive 
atmosphere for the national projects and ensure the transfer of information for the benefit of safe 
operation of existing nuclear capacities, including Paks N P P . 
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