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Abstract 
 
The majority of System, Structure and Components (SSC) in a nuclear power plants are 
designed to experience a service life, which is far above the intended design life. In most 
cases, only a small percentage of SSCs are subject to significant aging effects, which may 
affect the integrity or the function of the component. 
The process of aging management (AM) has the objective to monitor and control degradation 
effects which may compromise safety functions of the plant. And furthermore, to ensure, that 
testing and maintenance programs sufficiently provide preventive measures to control 
degradation effects. 
Safety-related aspects and the targeted high availability of the power plant as well as the 
requirements stipulated by German regulatory authorities prompted the operator of NPP ISAR 
to introduce an aging surveillance program. The NPP Isar as well as the German NPPs has to 
be following in the scope of aging management the KTA 1403 guideline. 
The NPP Isar surveillance program based on the KTA 1403 guideline covers the following 
aspects: 

• Scoping and screening of safety relevant Systems, Structures and Components (SSC) 

• Identification of possible degradation mechanisms for safety relevant SSC 

• Ensure, that testing and maintenance programs sufficiently provide preventive 
measures to control degradation effects 

• Transferability check of industry experience (internal and external events) 

• Annual preparation of an AM status report 
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1. Introduction  
The Nuclear Power Plant Isar comprises two units. Unit 1 is a Siemens KWU boiling water 
reactor (BWR) which has been commissioned in 1979 with 870MWe  
Unit 2 is a 4 loop Siemens KWU pressurized water reactor (PWR) which has been 
commissioned in 1988 with 1365MWe. 
After the Fukushima incident in 2011 the Germany government decided to shut down 9 
utilities. One of the utilities is NPP Isar 1 which is now in the post-closure phase. Nowadays, 
unit 1 has to focus the aging management activities according to KTA 1403 on the cooling 
systems only, as most of the emergency systems can be neglected. 
Unit 2 has an approved service life up to the year 2020. The scope of aging management has 
to be focused on safety class 1 and 2 SSC. 
Based on the large scope of SSC the annual review and evaluation of the As-is status, the NPP 
Isar decided to implement the COMSY software tool. The decision to use the COMSY 
software tool was to ensure that the surveillance of the large scope of SSC will be systematic 
and effectively applied. 

2. Periodical Assessment of the Aging Status 
The KTA 1403 requires an annual review of the plant aging status for system, structures and 
components (SSC). 
The periodic assessment process for the plant aging status allows for early detection of 
undesirable accelerated aging effects, which may compromise safety or availability. In the 
event such effects are identified, an analysis is initiated in order to evaluate the root cause of 
the premature aging effect. Depending on the result, remedial measures are elaborated for the 
specific situation. Possible mitigation measures may comprise: 

• changes in water chemical treatment 

• chemical cleaning of systems and components 

• changes in operational procedures 

• reduction of temperature gradients  

• reduction of environmental temperature  

• optimization of maintenance process 

• improved surveillance 

• targeted implementation of additional diagnostic instrumentation 

• improvement/replacement of surface coating 

• improvement of design details 

 
The plant life management process is anticipated to provide a high level of safety and 
availability, which is to be kept up during an operation phase. 
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3. Scoping and screening of safety relevant Systems, Structures 
and Components (SSC) 

According to the system requirements and the safety classes a categorization of SSC has to be 
carried out. The KTA 1403 requires a grouping in following three classes: 
 
• Aging Management Class 1 / components with ‘high’ safety requirements: 

Causes for the occurrence of possible degradation mechanism must be determined. The 
impact of the degradation mechanisms must be monitored on representative components. 
Expertise or findings from other plant units must be considered. Furthermore, according to 
the degradation mechanism new expertise or findings on science and technology have to be 
integrated in the aging management program. In addition, the component quality must be 
warranted and the integrity must be guarantee for the entire service life of the plant. 

• Aging Management Class 2 / components with ‘average’ safety requirements: 
The component quality has to be kept up. In case of component findings the component 
quality has to be re-established. The occurrence and impact of possible degradation 
mechanism have to be monitored on representative components. In case of findings single 
errors are allowed, but common mode errors must be eliminated. Expertise or findings 
from other plant units must be considered.  

 
• Aging Management Class 3 / components with ‘low’ safety requirements: 

Class 3 based on the failure oriented maintenance concept. This observation allows the 
component failure. The component maintenance or replacement will be performed in case 
of breakdown. 

 
According to this specification further activities within the scope of aging management have 
to be focused on class 1 and 2 SSC. 
The NPP Isar performed the process of ‘scoping and screening’ based on the design 
specification were the safety and availability classes for each individual system are specified. 
The classified systems and components according to the aging management class, safety and 
availability class were documented in the COMSY program. The advantage of this approach 
is the capability to prioritize SSC with the highest failure consequence according to the 
likelihood of failure guided by an analytical software tool.  

4. Identification of possible degradation mechanisms for safety 
relevant SSC 

On of the key objective of the aging and plant life management is the early identification of 
possible degradation mechanisms, which may compromise safety or availability. The aging 
mechanism has to be identified for each component to ensure that maintenance program and 
NDT are accomplished using appropriate test technology and inspection intervals. 
The COMSY software has the capability to identify possible component specific degradation 
mechanism (e.g. Intergranular or Transgranular SCC, Fatique, MIC, Pitting, FAC, etc.). 
Based on the environmental conditions e.g. operating parameter and water chemistry 
conditions and the component specific materials the possible degradation mechanism and 
furthermore, the degradation progress can be evaluated.  
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In case of NPP Isar a simplified approach was applied with the COMSY software. For each 
respective line of a system all valves, pumps and vessels were included and a representative 
component was specified. Each representative component represents a pipeline in the plant 
unit with unique environmental conditions and material. The advantage of this approach is a 
fast and time saving data modeling. 
 

 
FIG. 1.  COMSY – System Explorer 

Based on this modeling methodology the possible degradation mechanisms were evaluated. A 
further functionality of the COMSY software is the automatical classification in degradation 
impact categories. This categorization process allows for a simple attribution of testing and 
maintenance activities. 

 
FIG. 2.  Degradation mechanism versus degradation impact 
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5. Ensure, that testing and maintenance programs sufficiently 
provide preventive measures to control degradation effects 

The type of monitoring has to be selected depending on the degradation mechanism to be 
controlled. 
According to the identified possible degradation mechanisms the testing and maintenance 
programs has to be sufficiently provide preventive measures to control degradation effects 
and/or the degradation progress.  
Depending on the evaluated degradation mechanism and the associated degradation impact 
the sufficient maintenance or testing procedure has to be applied. 
In case of NPP Isar an attribution of the individual maintenance or testing procedure was 
performed in the COMSY program. If a possible degradation mechanism was detected for a 
component the respective maintenance or testing procedure was attributed. 
 

 
FIG. 3. Aging Management PDCA Cycle 

6. Transferability check of industry experience (internal and 
external events) 

A further objective within the scope of aging management is the utilization of experience 
feedback of internal and external events. Internal events provide experience from plant unit 
inspections and maintenance activities or plant unit specific events e.g. fault indications. 
External events provide experience from national and international plant units which will be 
transmitted via German VGB and GRS or WANO information. 
All these events are being evaluated by the plant unit aging manager in a quarterly time 
interval. 
If an event is relevant in terms of aging management, the event will be documented and 
evaluated in the COMSY program. Furthermore, a transferability check will be performed 
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over the whole COMSY plant database. This process is supported by search functions, e.g. 
material group, water chemistry range, temperature range etc. 
In case of an identified relevant SSC, a grouping in a specific event class will be performed, 
further activities will be defined and the process status will be set. 
This approach allows for traceability especially in case of not completed event evaluation. 

7. Summary 
The majority of System, Structure and Components (SSC) in a nuclear power plants are 
designed to experience a service life, which is far above the intended design life. In most 
cases, only a small percentage of SSCs are subject to significant aging effects, which may 
affect the integrity or the function of the component. 
The NPP Isar as well as the German NPPs has to follow the KTA 1403 guideline in the scope 
of aging management. The KTA 1403 requires an annual review of the plant aging status for 
system, structures and components (SSC). 
The periodic assessment process for the plant aging status allows for early detection of 
undesirable accelerated aging effects, which may compromise safety or availability. 
Based on the large scope of SSC and the annual review and evaluation of the As-is status, the 
NPP Isar decided to implement the COMSY software tool. All relevant mechanical SSC were 
successfully implemented in the COMSY database. Subsequently the possible degradation 
mechanisms were evaluated. Depending on the degradation impact assessment measures were 
defined for testing and maintenance programs. The aging mechanism and the impact has to be 
identified for each component to ensure that maintenance program and NDT are 
accomplished using appropriate test technology and inspection intervals. 
A transferability check of industry experience (e.g. WANO, VGB, GRS) will be performed in 
quarterly time interval. 
Based on the annual review and the COMSY results a status report will be generated and 
transmitted to the German authority.  


