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Digital Technologies Supporting Lifecycle
Nuclear Knowledge Management of NPPs

International Workshop on Application of Advanced Plant Information Systems
for Nuclear Decommissioning and Life-cycle Management
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Lillehammer, Norway



Objectives

» Rationale of lifecycle approach

» Digital technologies

» |AEA assistance to Member States
» Considerations and insights



\&@ 60 Years (40 years)
e R Operation (Long Term
e S5 4 Operation)
(1to 2 years) Commissioning /f/i\ Plant modification
Lifecycle
considerations. .. y \, 251060 years)
(5to 10 years) Construction | Operation
A 7
I I (Several years)

(Several years) Design Decommissioning



Mainterance I 'I T - V ‘ ‘.

o ava . %,
”I/WA
III//II/I//////’—.
C AT 4"///,//4
R 4 '
:"'.—".

b

z

Size is proportional to the

amount of




&,
N4 60 Years
I1AEA Atoms for Peace and Development

Digital technologies for lifecycle
management of nuclear knowledge in
NPPs
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Processes “\“Alignment”

Nuclear Sci. &
Technology

Physical Plant &
Design Basis




Plant Information Model (PIM)

A Plant

Information Model is a |
set of N

Interlinked facility information,

relationships, rules and

knowledge frameworks that

collectively

form digital representations of the

plant throughout its life cycle
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Plant Information Model (PIM) for the Plant Lifecycle
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Plant information model

Plant information model for decision making
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(&) o Plant Information Model (PIM) for the Plant Lifecycle-
IAEA osrracaineaer— EX@MpPle of @an equipment- Reactor Coolant Pump

Design Basic design information

Construction K_nowledge of Installation, Assembly and
Disassembly
Commissioning Pump-Mqtor'Characterlstlcs,
Commissioning test performance
Operation Changes to operation and maintenance
procedures
. Major chan like chan f motor or
Long Term Operation ajor changes like change of motor o
seals or bearings etc...
Decommissioning data from pump

DEgemimissiening impeller, casing, piping etc..
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Operational
application tasks

“Lifebehavior
management

Reliability

Material Engineering

Fire defense

Radiation safety

Personnel training

Products digital models

“Radiationwaste volume-
calculation for

Integrated engineering

and radiation safety audit

operational automated

systems (MRO,
perational support, etc.

Case Study of Plant Information Model

Life behavior. characteristics management

(PIM)

Troubleshooting
system
Diagnostic of the NPP units

Control System Data
Processes Performance

Design and engineering,
scientificresearch
organizations

indexes
v/ Reactor plant

v Main circulation pump
v/ Rotary equipment

v' Fixtures
v
v

Head scientific

Sateam drum
Reactor coolant leak
detection automated system

LBSM calculation

formulas research

organization

NPP Informational topological model
“as built”

]
informational models Operation info

G|

Organizations

-lead equipment

lifecycle support

M £

uring

servicing the —
NPP operation .
design and operation
Is renewal

organizations

Up-to-date topological and design characteristics of NPP and
its elements

Operation info NPP re.conﬁguratlon on services
organization request

Model configuration renewal

Information exchange between design and services organizations
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Policy and Strategy for KM

Human Resource (HR) Processes for
KM

Training and Competence Development
for KM

Methods, Procedures & Documentation
Processes for Improving KM

Technical Solutions for KM

Approaches to the Capture, Retention
and Transfer of Knowledge
Organizational Culture to Support KM
Internal/External Collaboration for KM

Knowledge Management Assist Visit (KMAV)

POLICY & STRATEGY FOR KM

m Current Situation

Organizational

strategy wrt. KM
Knowledge 4.0

sustainability 3.5

Access to 3.0
knowledge

KM policy

Integration of KM

215 procedures
2.0

Communication of

KM resources KM policy

Responsibilities for

KM effectiveness KM implementation

KM project

Continuous learning
management

Safety culture / KM

IPpolicy alignment
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|JAEA assistance to Member States
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IAEA Nuclear Energy Series
No. NG-T-6.2

Development of
= Knowledge Portals for
Nuclear Power Plants

Technical
Reports

|JAEA Publications

IAEA Nuclear Energy Series

Fast Reactor Knowledge
" Preservation System:
Taxonomy and

Basic Requirements

Technical|
Reports
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IAEA Nuclear Energy Series
No. NG-T-6.6

IAEA Nuclear Energy Series
No. NG-T-6.8

> Web Harvesting for
= Nuclear Knowledge
~ Preservation

~ Nuclear Accident
~ Knowledge Taxonomy

DRAFT

IAEA-TECDOC-1586/Rev.1

Planning and Execution of
Knowledge Management Assist
Visits for Nuclear Organizations

March 2018
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Jfor Pe nd Development

- Semantic Technologies and their Application to Nuclear Knowledge Management

- Approaches & Guidelines of Taxonomy Development & Management in the
Nuclear Sector

- Application of Plant Information Models to Support and Manage Design -
Knowledge throughout the NPP Life Cycle

- Managing Nuclear Design Knowledge over the Life Cycle-Stakeholder
perspectives, challenges and approaches;

- Approaches to Lifecycle Management of Technical and Design - Requirements
Specifications for Nuclear Facilities

- Current Practices in the Management of design, manufacturing, construction and
commissioning information and knowledge during New Build Projects;
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Lifecycle perspective for Knowledge Management is an important requirement for
safe, economical and reliable performance of NPPs

« Safety and business objectives should be drivers for this initiative

* IT enabled digital technologies like Plant Information Models ( PIM) play a key role
in this process

Technical meeting : Technical Meeting to Share Experience on Knowledge
Management Assist Visits (KMAVS) for Nuclear Organizations,19-22 Mar 2019,
Vienna

Technical meeting : IT Digital Applications to Support Nuclear Knowledge
Management Programmes, 25- 28 June 2019, Beijing, China
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Mr Ashok Ganesan,
Nuclear Knowledge Management Section

International Atomic Energy Agency
Vienna

Austria
Email: A.Ganesan@iaea.org

Thank you!



