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Status and path forward
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Ageing Management so far

WANO has proposed ER process since 2012. Regulators took and active role in
integrating AM requirements since 2013. AM process development began 2014 in
engineering organization

2016 System health reporting update

AMR 2016 — 2017 and Commodity Groups
2016 — 2019 Plant level Ageing Management Program
2018 — 2022 AMP’s with some creative reorganisation to grouping
2018 — 2020 POMS with Data Clean Up

Whats left?
Defining roles and resposibilities according total need
Needs for the organisations due to AM and ER Process structure
Obsolescence process
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PLAN

Preparing, coordinating and improving
activities necessary for ageing management

« Action plan for prevention and mitigation

*» Monitoring or inspection and assessment plan
* Acceptance criteria

* Corrective action plan

ACT v 4

DO

Prevention and
mitigation of potential

Correction or Understanding ageing
elimination of

ageing effects « Current licensing basis degradation mechanisms
« Safety functions and other
* Repair of degraded lpp{ intended functions kepp{ * Operation of SSCs in
locations (e.g. repair of * Design and fabrication accordance with specific
a weld) during processes procedures
maintenance « Equipment qualification * Water chemistry

« Corrective actions after
in-service inspection

* Change of parts

* Replacement of the
structure or component

* Operation and maintenance
history

* Generic and plant specific
operating experience

* Relevant research results

programme or other
chemistry controls
* Environmental controls
* Use of better material or
an improved weld

« Further mitigatory « Data and data trends from method
actions condition monitoring, « Coating or other surface
inspection and maintenance treatments

¥ cuEck 4

Detection, monitoring and
assessment of ageing effects

* In-service inspection programmes

* Time based overhaul maintenance programmes and
condition based maintenance programmes

« Surveillance programmes, including functional tests

« Comparison against acceptance criteria

* Determination of the current status

FIG. 1. Systematic approach to ageing management.
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Equipment Reliability Process

Top Level Diagram
Performance Monitoring PM Implementation
® Establish Performance Criteriaand & Preventive Maintenance (PM)
Monitoring Parameters * Document Equipment “As-Found”
e System Performance Equipment Condition
> Component Performance ®  Equipment Condition Feedback
e Program Performance ® Standard Postmaintenance Test
e Monitor Aggregate Performance N
e Communicate Results
N
Y
Scoping and Identification of Corrective Action
Critical Components »  Corrective Maintenance
o Identify Im‘:)onant Functions i Cause Determination & Corrective Action —N—
* Determine Critical Components * Troubleshooting
e Determine Noncritical *  Equipment Problems Prioritization
Components
* Determine Run-to-Maintenance I\
Components

\
Continuing Equipment Reliability Improvement

Establish and Maintain Maintenance Strategy
Continuing Adjustments to PM Task and Frequency

Life-Cycle Management
e Long-Term Strategy for System,
Program, and Component Health

Based on Station and Industry Equipment Operating
Experience

Consideration of Alternative Maintenance Strategies to
Ensure Reliable Equipment

Continuous Improvement from Plant Staff
Recommendations
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Figure 1
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e Prioritization of Improvement Activities
e Integration of Lon-Term Plans with the
Station Business Strategy
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Ageing management

Ageing management is referred as engineering, operations and
maintenance actions to prevent or to control within acceptable limits
degradation mechanisms of SSCs of its NPPs. With regard to safety, it
ensures the availability of required safety functions throughout the
service life of the plant, with account taken of changes that occur
with time and use and by considering all service conditions.

Ageing management is an important element for the safety of all
phases of operation and should cover all applicable SSCs.

The scope of ageing managements covers both the active (a) and
passive (p) intended safety functions of the involved structures and
systems.
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ER Process

The equipment reliability process represents the integration and coordination of a broad range of equipment
reliability activities into one process for plant personnel to evaluate:

important station equipment,
develop and implement long-term equipment health plans,
monitor equipment performance and condition,

make continuing adjustments to preventive maintenance tasks and frequencies based on equipment
operating experience.

This process includes activities normally associated with such programs as:
reliability-centered maintenance,
preventive maintenance (periodic, predictive, and planned),

Maintenance Rules*, Refers to 10CFR50.65, “Requirements for Monitoring the Effectiveness of Maintenance at Nuclear
Power Plants.

surveillance and testing,
life cycle management (LCM) planning,
equipment performance and condition monitoring.

The intent is to identify, organize and integrate equipment reliability
t activities into a single efficient process.
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Technological ageing (Obsolescence)

The Five Stage Approach

approach is recommended for the
development of a strong obsolescence
strategy.

* Identify: Reactive/Proactive
 Prioritise: Classifications

e Implement solutions

« Monitor, improve, and share

» Develop organisational interfaces to
support the four basic elements
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Figure 3. Five Stage Approach.




ER & AM & Obsolescence

The Big questions
Do these have anything in common?
How to achieve proactivity?

What tools are needed?

Is there any common ground for a holistic approach?

ER-Process: The intent is to identify, organize and integrate
equipment reliability activities into a single efficient process.
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The common ground

Scope and scope differences
Classifications

Understanding current condition

Long term planning/Short term fixing
Strategy and Life Cycle management
Integrating the processes

Make sure that the roles can do their tasks
System, component and program levels
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Scope

AM:

The scope of ageing managements covers both the active (a) and
passive (p) intended safety functions of the involved structures and
systems.

ER:

Determine the SSC functions that are important to maintaining safety,
reliability and power generation.

Obsolescence:

All of the above and some more. A component might become
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Classifications

There is a need for some global prioritization, the concept of a Critical Component.

Single-point vulnerabilities (SPVs) are a subset of critical components and should include, as a
minimum, those components whose failure will directly result in a reactor scram or turbine trip.

Example: 4 Tier criticality classification
High Critical

-> Zero tolerance for failures with High Critical components.
Low Critical

-> Very low tolerance for failures with Low Critical components.
Non Critical/significant

Safety non critical and Safety significant

Run to Failure/maintenance

It is a continuous process and have to be kept up to date
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Understanding the current condition

Plant and equipment condition. This is a must because it will serve
as the basis of long range planing

If the foundation is lacking, nothing can be built upon it.
Understanding your equipment and what to expect from them.
Ageing management review

Process condition
Understanding what are you doing

Capability condition
Understanding what can you do and what is holding you back
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Life cycle management

Establish the optimal maintenance methods for each potential
failure, and define the frequency for long-term condition-based
maintenance, planned refurbishment and replacement.

A long-term strategy for component types that exist in multiple
systems should be included in each applicable system strategy for
consistency.

These plans will serve as a base of proactive process. They create a
path with important milestones.

The Long range planes must be reactive if and when the need of
change arises.
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Roles and responsibilities

Make sure that the roles can do their tasks

I’'m inclined to use pre existing guides and standards. They are there
for a reason.

Responsibilities have to be clear.

Destroy silo working!
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Process requirements

3 main levels:
System, component and program levels
The capability to monitor
Aggregate level also needed

Integrating the process
It is a team sport.
Goes without saying, Roles have to be aligned with process needs.
Need to be conducted and shared vision of what can be acheaved!
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IT systems

It is possible to do everything with pen and paper.
Connected and compatible IT systems are more efficient.

The quality of data is always going to be an issue. It has to be good
enough.

What works for you? It doesn’t matter how good the system is if no
one uses it.
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Continuos improvement:
Monitor, improve, share

Kiitos!

Dino Nerweyi

dino.nerweyi@tvo.fi
+35840 747 1311
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