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ABSTRACT 
 
Atucha NPP is a two PHWR unit site located in Lima, Province of Buenos Aires, 120 km north of Buenos Aires, 
Argentina. Until recent, the site was split in Atucha I NPP, a 350 MW pressure vessel heavy water reactor in 
operation since 1974; and Atucha II, a similar design reactor, twice as big as Atucha I finishing a delayed 
construction. With the start-up of Atucha II and aiming to integrate the management of the plants, the Utility 
(Nucleoléctrica Argentina Sociedad Anónima – NASA)  has reorganized its operation units. Within this 
reorganization, an Ageing Management Department has been created to cope with all ageing issues of both 
Atucha I and II units. The Atomic Energy Commission of Argentina (Comisión Nacional de Energía Atómica – 
CNEA) is a state-owned R&D organization that; among other functions such as designing and building research 
reactors, developing uranium mining and supplying radioisotopes to the medical market; is in charge of 
providing support and technological update to all Argentinean NPPs. The Ageing Management Department of 
Atucha NPP and the Ageing Management Division of CNEA has formed a joint working group in order to set 
up an Integrated Ageing Management Program for Atucha NPP following IAEA guidelines.  In the present work 
a summary of the activities, documental structure and first outputs of the Integrated Ageing Management 
Program of Atucha NPP is presented.  
 
 

1. INTRODUCTION 
 
The Atomic Energy Commission of Argentina was established in 1950 as the Argentinean 
government agency in charge of developing all nuclear related activities in the country.  In its 
more than 60 years of existence, CNEA has achieved important targets such as: 
 

 Exploration and exploitation of Uranium mining resources since 1952 
 Construction of the research reactor RA-1 in 1957, the first nuclear reactor in Latin 

America 
 Design and construction of six research and production reactors for the internal 

market and five major nuclear technology exports:  RP0 Peru, 1978 – RP10 Peru, 
1988 -  NUR Algeria, 1989 – ETRR Egypt, 1998 and OPAL Australia, 2006. 

 Production of medical and industry radioisotopes for local and export market since 
1971 

 Production of heavy water for local and export market since 1994 
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 Production and supply of nuclear fuel bundles for Argentinean Nuclear Power Plants  
 
In the nuclear power production field, Argentina has the first Nuclear Power Plant (NPP) in 
Latin America, Atucha I, which started its commercial operation in 1974. The construction of 
the plant started in 1968 and was carried out by Siemens-KWU. Following the Argentinean 
policy of involving local industry in nuclear projects, the participation of local suppliers at 
that time achieved 40% of total cost [1]. The second Argentinean NPP, Embalse, is a 
CANDU-6 plant commissioned in 1984. In this project local participation was increased, 
acting CNEA as the main contractor of Atomic Energy of Canada (AECL), in charge of the 
project.  In the third NPP (Atucha II), the “turn-key” contracts are abandoned and CNEA 
assumes the responsibility of the construction and industrial architecture of the project, in 
association with the plant designer (Siemens-KWU). During the 90´s, Atucha II construction 
was stopped due to financial problems. After the re-launch of the nuclear program in 2006, 
the completion of the plant and the beginning of its commercial operation has been one of the 
main challenges of the nuclear sector in Argentina. It is worth mentioning that the nuclear 
program also includes the construction of the small and innovative CAREM reactor; a 25 
MWe prototype that will constitute the first nuclear power plant designed and built 
completely in Argentina. 
 
The nuclear development in Argentina has been led by CNEA and many associated 
companies have been created in order to cope with the rising needs of each new challenge. In 
1994, the nuclear energy production area of CNEA gave place to the creation of the state-
owned utility Nucleoléctrica Argentina Sociedad Anónima (NA-SA). Since then, both 
institutions have interacted beneficially, being CNEA an important technology supplier of 
NASA in many different areas. In some cases, this interaction goes well beyond the contract-
based work and joint projects are launched exploiting both the operation experience of NA-
SA, and the nuclear-related R&D capabilities of CNEA in a synergistic way. Development of 
ageing management in Argentina is a clear example of this working scheme.  
Ageing Management (AM) in Argentina has its origin in early agreements among the Nuclear 
Regulator (Autoridad Regulatoria Nuclear – ARN), NA-SA and CNEA. The first practical 
experience has taken place with the conformation of a joint working group of NASA and 
CNEA specialist who were trained in Canada by AECL in 2005. The main objective of this 
group was to set the basis for the establishment of the Embalse Life Extension department. 
This department was in charge of performing a comprehensive Ageing Management Review 
(AMR) and Condition Assessment (CA) of the plant, in order to determine the scope of the 
retubing outage. Nowadays, this department has successfully completed his first task and is 
working on the next stages of the project: specification and procurement of replacement 
components, planning of the extended outage, etc.   
 
In 2009 a new joint working group was created between the recently formed Ageing 
Management department of Atucha I-II and the Ageing Management division of CNEA. The 
objective of this group is to establish an Integrated Ageing Management Program (IAMP) for 
Atucha I-II.  Two main advantages are to be taken for this task. First of all, the experience 
acquired during the first stage of the Embalse life extension project and, in the other hand, the 
managerial decision of creating a multidisciplinary specific group.  However, a new 
methodology and documental structure was to be developed because it was neither possible 
nor convenient to use the same one developed for the life extension of Embalse NPP. The 
delayed construction of Atucha unit II allowed us to consider excellent opportunities from the 
AM point of view; such as the implementation of an early surveillance program for cables 
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and components. Furthermore, it would not have been enough with a proper AMR & CA of 
Atucha I-II NPP to meet the objectives of the IAMP. Therefore, the developed methodology 
also considers the formulation of different Ageing Management Programs (AMPs) in order to 
meet the requirements of IAEA guidelines [2]. 
 

2. DEVELOPMENT OF THE INTEGRATED AGEING MANAGEMENT 
PROGRAM IN ATUCHA NPP 

2.1.  First Steps at the Plant: “Field Recognition” 
 
The first activity carried out by the AM team had two stages. The first one was to clearly set 
up the objectives of the program and the second one was to get a good idea of which are the 
programs in place on the plant and how they are implemented. 

2.1.1. Objectives Set-Up 
 
When implementing a new program in an already running organization, the objective 
definition should be carefully carried out because it should not only consider the will and 
decisions of the executive unit of the program (i.e. the Ageing Management Department), but 
also the needs and expectations of the organization where this program is to be implemented. 
To meet this goal, the objectives of the Atucha IAMP were divided in “main” and “derived 
objectives, and formulated as follows:  
Main Objective: 
Provide the basis for timely detection and proper mitigation of ageing effects on System, 
Structures and Components (SSCs) important to safety.   
Derived Objectives: 

 Establish a surveillance program on materials ageing. 
 Standardize the collection and management of information related with ageing. 

Design of standard records of information. 
 Build up the knowledge package required to make the decision case in the evaluation 

of a possible Long Term Operation (LTO) of the plant. 

2.1.2. Gathering information of existing programs 
 
Once the objectives have been set, it was necessary to gain a deep knowledge of the existing 
plant programs before designing the documental structure.  The information obtained was 
used to ensure the compatibility of the IAMP to be designed with the existing programs. 
Furthermore, this information was very useful in the next stages to guide the assessors in the 
data collecting process. The existing programs are listed below: 

 Preventive Maintenance Program. 
 Predictive Maintenance Program. 
 Corrective Maintenance. 
 In-Service inspection Program. 
 MOIS (Reactor Internals Program) 
 RPV Surveillance Program 
 Water Chemistry Control Program 
 Probability Safety Analysis 
 Regulations and Safeguards actualization 
 OPEX division 
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2.2.  Resulting Document Structure 
 
With the gathered information and following IAEA guidelines the documental structure of 
the IAMP was designed and developed as described in Figure 1.  
 
Four document levels have been established having the “descriptive manual” the highest 
document level as a Plant Procedure document. All reports were issued under the plant 
quality assurance system and subjected to revision of all the involved areas.   The approval of 
the procedure by the plant manager was an important milestone that allowed the Ageing 
Management Department to train the assessors in the use of the associated templates and start 
with the task properly. 
 
2.3. Description of the documents included in the Integrated Ageing Management 

Program in Atucha NPP 
 
In the following sections a brief description of the documents included in the Atucha IAMP is 
provided 

2.3.1.  Descriptive Manual of the Integrated Ageing Management Program  
 
The descriptive manual constitutes the foundational document of the program and contains all 
the information required for the development of the activities. 
 

 Scoping and screening criteria and logical path 
 Definition and brief description of relevant Ageing Related Degradation Mechanisms 
 Definition of standard Environment and Materials customized to Atucha NPP (using 

plant specific information and GALL report [3]) 
 Definition of component groups 
 Ageing Management Review and Condition  Assessment Templates 

 
2.3.2.  System Scoping Report  

 
 This is a single report for the whole plant that lists the result of the application of the 

Scoping process defined in section 2.3.1. to all plant systems. The Atucha IAMP is 
safety oriented. Therefore, the systems and structures to be included are those that:  a) 
perform a safety function, b) are included in an emergency procedure, and, c) does not 
perform a safety function but its failure can damage a safety related system.  
 

 The output of this report is a list of the systems included in the IAMP with a brief 
description of functions and main SSCs, and a list of the system excluded from the 
program 

 
2.3.3.  Screening and Grouping Reports  
 
For each system included in the IAMP during the Scoping; a Screening and Grouping process 
at a component level is performed. The input to the Screening process is the whole list of 
components of each system. Passive and active components are both considered and the 
following questions are performed: 
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Figure 1:  Documental Structure of Atucha NPP Integrated Ageing Management 
Program (IAMP)  

 
 Is it an important to safety component and susceptible to Ageing Related Degradation 

Mechanisms (ARDMs)? 
 It is an active component performing a safety function in a harsh environment? 
 Is it a Long-lived passive component or a structural element? 

 
The results of this process are four different lists of components that are going to receive 
different treatment depending on their importance: 
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 List of Structural Elements and Passive Component relevant to safety, grouped by 
type, material, operation condition, vendor, etc. that should be covered by specific 
AMPs 

  List of components that should be included in environmental qualification (EQ) 
program. 

  List of active components to be subjected to a maintenance review.  
  List of components excluded (not relevant to safety) 

 
It is worth mentioning that comments and justifications are provided in order to assure the 
traceability of the each decision 

 
2.3.4.  Ageing Management Assessments  
 
An ageing management assessment is a review of all the activities performed to cope with the 
ageing effects of a given SSC or group of SSCs. Two different approaches are considered for 
the selected groups of  SSCs and commodities.  

1) Ageing management review and condition assessment:  

This is a thorough revision of the ageing management history of the SSC that is applied to 
the structures and long-lived passive components important to safety. The main sections 
of the report are:  

 Scope: components included 
 Review of potential/detected  ARDM 
 Review of current practices on Maintenance, Surveillance and Inspection 
 Review of operative experience 
 Comparison between applied practices and recommended ones 
 Current condition assessment and life prognosis 
 Improvement opportunities and recommendations  

 

2) Maintenance review of active components related to safety and not subjected to EQ 

This review was designed and implemented following specific indications from the plant 
management. It is a less deep review applied to active components that are not included in 
the environmental qualification program because they do not perform their functions in a 
harsh environment. The topics considered in the review are:  

 Preventive/predictive maintenance coverage 
 Ordinary corrective actions 
 Special corrective actions 
 System specialist interview results 
 Walkdowns 

 
2.3.5.  Ageing Management Programs  
 
Considering the results of the Ageing Management reviews and taking into account the 
requirements  specified in Ref. [2]; systematic and comprehensive ageing management 
programs are elaborated indicating how the ageing effects are addressed. The programs can 
be elaborated either by SSC/commodity or by ARDM. These are “live” programs that should 
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be periodically updated in order to ensure that all new findings are considered and all 
involved techniques are kept in the state of the art.  The following topics are considered: 

 Scope 
 Preventive Actions 
 Detection of Ageing Effects 
 Monitoring and Trending of Ageing Effects 
 Mitigation of Ageing Effects 
 Acceptance Criteria 
 Corrective Actions 
 Operating Experience and R&D results 
 Quality management 

 
In addition, and covering plant-specific needs, the Atucha AMPs also consider the 
obsolescence management of the SSCs for which obsolescence is considered to be an issue. 
 

3. INTEGRATION OF AGEING MANAGEMENT ACTIVITIES IN BOTH  UNITS 
 

Prior to the decision of integrating the management of both units, several ageing management 
activities were taking place in Atucha I and Atucha II.  In the new scenario, the integration of 
all these activities under the umbrella of the IAMP is an important task.  However, 
particularities of both units should be considered given that they are in very different stages. 
In the following paragraphs two examples of this integration are described. 

3.1.  Extension of the program from Atucha I to Atucha II 
 
The activities were first initiated in Atucha I, which is a running plant with a long and 
detailed service history. After unification, it was necessary to consider the particularities of 
Atucha II given that the plant has not been in service yet. For example, in the Ageing 
Management Review, it was necessary to consider the history of the components during the 
long term storage period. This review was based on previous work carried out by a specific 
plant personnel team that has followed two main strategies: a) revalidation of the components 
according to international standards and b) massive replacements of component parts, such as 
sealings, grease, bearings, etc.  
 
The following tables (Table 1, Table 2) show as an output of the application of the program to 
the first ten safety –related systems selected in Atucha II; the groups of components defined 
and the specific Ageing Management Programs applicable to these groups of components. 

 
Table 1:  Ageing Management Programs applicable to the defined groups of components 

resulting from the application of the IAMP on ten safety-related systems of Atucha II 
 

Groups AMP´s 
Spent fuel pools cooling pumps  AMP 1, AMP 2, AMP 3, AMP 7  
Spent fuel pools cooling system  piping and 
piping elements  

AMP 3, AMP 5, AMP 7  

Spent fuel cooling system filters AMP 4, AMP 7, AMP 3  
Spent fuel cooling system heat exchangers AMP 6, AMP 3, AMP 7  
Spent fuel cooling system valves  AMP 7, AMP 8, AMP 3  
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Groups AMP´s 
Primary, moderator and auxiliary systems piping 
and piping elements  

ISI, AMP 9, AMP 10, AMP 11, 
AMP 7  

Moderator  and auxiliary system valves  AMP 7, AMP 8, AMP 9  
Moderator and auxiliary systems tanks  AMP 13, AMP 7, AMP 9  
Moderator and auxiliary systems heat exchangers AMP 9, AMP 7, AMP 14  
Auxiliary systems pumps related to primary 
and/or moderator system 

AMP 1, AMP 12, AMP 7, AMP 9  

Filters, strainers and tanks of compressed air / 
instrument air system  

AMP 13, AMP 7  

compressed air / instrument air system piping and 
piping elements 

AMP 13, AMP 7  

compressed air / instrument air system valves AMP 13, AMP 7  
Tanks and vessels containing borated water AMP 14, AMP 7  
Borated water piping and piping elements AMP 14, AMP 7, AMP 10  
Borated water valves AMP 14, AMP 8, AMP 7  
Emergency Core Cooling System piping and 
piping elements 

AMP 7, AMP 3, AMP 5, ISI  

Emergency Core Cooling System pumps AMP 7, AMP 1, AMP 3  
Emergency Core Cooling System valves AMP 7, AMP 8, AMP 3  
Emergency Core Cooling System tanks and 
vessels 

AMP 3, AMP 13, AMP 7  

Emergency Core Cooling System heat 
exchangers 

AMP 14, AMP 3, AMP 7  

Emergency Core Cooling System filters  AMP 4, AMP 7, AMP 3  
Motors and active parts of pumps not covered by 
EQ program  

AMP 16  

Motors and active parts of valves not covered by 
EQ program 

AMP 17  

Sensors and transmitters not covered by EQ 
program 

AMP 15  

Electric and I&C components subject to EQ  EQ Program  
 

Table 2:  Description of the Ageing Management Programs  
 

AMP Name 
AMP 1 Auxiliary System Pumps 
AMP 2 One time inspections 
AMP 3 Management of treated water systems 
AMP 4 Treated water systems 
AMP 5 Inspection of piping internal areas 
AMP 6 Nuclear systems / river water heat exchangers 
AMP 7 Bolting structural integrity  
AMP 8 Valves 
AMP 9 Primary water chemistry 
AMP 10 Fatigue monitoring 
AMP 11 Drains and small bore piping inspection 
AMP 12 Cast Austenitic Stainless Steel embrittlement  



INAC 2013, Recife, PE, Brazil. 
 

AMP 13 Tanks and pressure vessels  
AMP 14 Moderator and auxiliary systems heat exchangers 
AMP 13 Compressed air systems monitoring 
AMP 14 Boric acid leakage and adjacent structures corrosion control.   
AMP 15 Miscellaneous sensors and field transmitters 

AMP 16 
Motors and active parts of pumps not covered by EQ 
program 

AMP 17 
Motors and active parts of valves not covered by EQ 
program 

AMP 18 Steel containment and piping penetrations 
AMP 19 Concrete structures  

 

3.2.  Cable Ageing Management Program 
 
The AMP developed for Atucha unit II cables is a good example to be analyzed. This 
program started to be designed in 2009 following guidelines given in Ref. [4] and is oriented 
to take advantage of the construction stage of the plant, which simplifies the introduction of 
some modifications. The core of the program is a surveillance approach that is carried out by 
a combination of condition monitoring techniques and on-site accelerated ageing of samples 
located in a purpose-built device located in a high-temperature high-dose region of the plant, 
as shown in the Figure 2.  
 
During the Screening and Grouping process, plant cables are grouped into different families 
considering safety relevance, EQ requirements, material, supplier, and working condition. 
Different ageing management strategies are applied to different groups of cable families. 
Only the more relevant are to be aged in the cable deposit, whereas less demanding strategies 
such as visual and tactile inspections will be applied for the others. As a part of the ageing  
 

 

 
Figure 2:  Schematic drawing of Atucha unit II cable deposit for on-site accelerated 

ageing of cable samples 
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management activities integration, a thorough investigation of Atucha unit I cables is going to 
be performed in order to link them to the already studied Atucha II cable families.    
 

4. CONCLUSIONS  
 
At the current stage of the Project, a comprehensive group of AMPs were developed over a 
total population of about 8000 individual mechanical components belonging to 10 safety 
related systems, including the screening and grouping steps. These components constitute a 
first stage of implementation and  are considered a representative sample of the total 
population of the plant, this sample include typical examples of manual and check valves, 
MOVs, pumps, heat exchangers, piping, instruments, vessels,  penetrations, and civil 
structural elements. These AMPs are in implementation from the very beginning of operation 
of Atucha II, which constitute a remarkable advantage for the ageing management of the 
plant for all its life stages. 
 
In the near future the remaining safety related systems of Atucha II will be gradually included 
in the project. A future challenge is to evaluate the effectiveness of the AMPs in 
implementation, and to detect areas for continuous improvement. For this purpose, it is 
necessary to define performance indicators and statistical tools based on the operative 
experience of the plant that will also be fed with the information from Atucha I, constituting 
the integrated program for both units; yet considering its particularities. 
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