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Why KM Iin Nuclear is Challenging

* a complex technology base

* long technology/plant life-cycles

* high capital costs (investment in R&D)

* a need for life-cycle asset management

* multi-disciplinary technologies and expertise
* competing operational objectives

* complex socio-technical systems

* areqgulated industry (safety, EQ, & NQA)

* lack of understanding of KM issues
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Nuclear KM Focus Areas & Scope
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Life-cycle Threats to Nuclear Knowledge

Employee
Life-cycles
Project Economic
Life-cycles Cycles

Nuclear
Knowledge
Facility Design
Life-cycles Life-cycles
Organizational
Life-cycles
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Consequences of Knowledge Loss

Inability to make decisions
Risk of bad decisions

For key decisions, may impact
cost, schedule, safety, and
production

High cost to recover lost
knowledge

High cost to recover from bad
decisions!

R&D: the cost of knowing what
didn’t work & why?
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Plant Design Knowledge Perspectives

Licensing
Basis

Safety Case
and Analysis

Validation and Design
Evaluation Basis Knowledge for
Safe Operation

Desigh Documentation
(includes design basis)

Design Information
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KM is like a big telescope
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What to look at?

Changing
What's needs?
missing,
weak?

What's
critical? Knowledge
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KM Assist Visits to Nuclear R&D
Organizations

* Assessing KM maturity

* Knowledge Asset Management

* |ldentify Critical Knowledge, Reduce K Loss

» Effective Collaboration and Partnership

* Maintenance & Development of Competence
* Improve K-utilization, K re-use and K-transfer
* Explicit and tacit k-capture

* KM part of the Management System

* Specific challenges for each organization
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IAEA Cyber-Learning Platform for Nuclear
Education and Training (CLP4ANET)

Integrating available high-quality resources for
nuclear education and training, including those
of the IAEA, to form an effective environment
to support capacity building

v' Facilitating access to learning resources

v Convenient, user friendly and flexible

v Supporting blended and inverted learning

v Useful for supervised mentoring
programmes

v Enabling networking and resource sharing

v' International E&T database
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Attrition-related knowledge loss:
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KM issues in Science, Research and
Product Development

Developing and maintaining the knowledge
base:

* Fundamental and applied science

* Core R&D competencies

* Product knowledge base

* Managing project design bases

* Technology acquisition and adoption
* Technology transfer
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KM issues in Science, Research and
Product Development

Ensure effectiveness of:

= Knowledge transfer from newly acquired or
created R&D knowledge to products and/or
orojects and/or services

= Project to project knowledge transfer

= Project to product knowledge transfer
= Product to project knowledge transfer
= Product to product knowledge transfer
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More KM issues In Science,
Research and Product Development

* Capturing knowledge in work-processes

* Design and development methodology

* Product platform and life-cycle issues

* Importance of “"design for” paradigms

* Better use of cross-functional teams

* K-transfer and retention across design phases

* K-capture & transfer to/from manufacturing and
ouild process
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Understanding Innovation Cycles
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Product Development Phases

Concept
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Q Requirements
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Q Manufacturing
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Launch
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Other KM issues in Science, Research and
Product Development

Additional K-process issues:

* Knowledge acquisition/adoption processes
(technology watch, competitive threats, new opps)

* Knowledge maintenance
* Knowledge ownership
* Knowledge protection
* Security, Archival and retrieval
* Intellectual property protection
* Knowledge accessibility
* Relationships to/with other organizations
* Commercialization issues (e.g. licensing)
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Leveraged Knowledge Utilization

aptitude experience
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Leveraging "Singleton” Knowledge

“singleton expert”
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Competency Building Timelines

Example: 4 New PhDs Hired (age 30 is typical)

l X '

2 achieve advanced 1 reaches expert

i 3achieve basic competency after level competency

competency 10-15 Years after 15-20 Years
after 5to 10 years l

10-15 years
before

Retirement
(high chance
of departure)

Note: timelines much longer for highly specialized R&D experts!
Many are “singletons” in one or more specializations and
iImpact of their departure may be high!
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Nuclear Sector Recruitments

Nuclear Site
Organizations

Designers &
Vendors

R&D
Organizations

Nuclear
Universities
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Critical Knowledge

Core competencies ...

- Consist in a bundle of abilities and
technologies

- Are Integrated In products, work processes
and in the minds of staff

- Are the basis of economical success

- Market competition becomes
competition on knowledge.
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Other Considerations in KM

Knowledge Sustainability affected by:

* Stabllity of external drivers (strategic goals,
external demand, uncertainty, etc.)

« Stablility of internal drivers (type of organization)
* External constraints (obligations)

* External risks (uncertainty, dependencies)

* External opportunities (positioning)

* Knowledge building barriers perspective
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Applying KM in a Nuclear Organization

* Linking KM to safety in maintenance and operations

* Recognizing important knowledge assets

* Understanding & strengthening knowledge processes
* Understanding KM domains & perspectives

* Recognizing life cycle phases and risks

* Importance of design basis knowledge management
* Knowledge renewal and decay cycles

* Need to integrated approach and leadership
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Innovation is Knowledge Processes

* Knowledge creation, generation and validation
processes

* Knowledge acquisition and adoption processes
* Knowledge sharing and transfer processes

* Knowledge retention and storage processes

* Knowledge application and utilization processes
* Must be managed and optimized !!
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Collaboration in R&D

Managing knowledge processes through:

* Establishing trust and understanding

* Shared interests and common goals

* Leveraging capabilities of partners

Reducing collaboration barriers

Addressing or avoiding commercial issues and interests
* Risk-driven decision making
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Path to Collaboration Success

Successful partnering in innovation requires:

* Thinking and acting strategically

* Understanding partner positions and interests
* Enabling shared or complementary benefits

* Pro-actively voiding areas of conflict

* Ongoing skill and effort in managing the
relationships (communications, behaviors)
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Simple Collab’n Tools and Principles

° Tools: letters of intent, practical arrangements,
memorandums of understanding

* Clarity on intellectual property rights

* Respecting confidential and proprietary
knowledge

* Playing by the agreed “rules”
°* Proper "markings”
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Summary of Key Points

KM is important and strategic for entire nuclear life-cycle
Critical knowledge & competencies necessary for safety and
economics

Important to pro-actively manage risks of knowledge loss
An integrated and coordinated approach to KM is best
Sustainable KM recognizes the “big picture” and the long
term consequences and acts strategically in the short term

NKM Section is here to help!

(L) IAEA =

(/L4< Y



Upcoming International Conference

3rd Int’l Conference on Knowledge Management in
Nuclear Energy Programmes — Challenges and
Approaches
October 2016 in Vienna
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THANK YOU

http://www.laea.org/nuclearenergy/nuclearkno
wledge/

J.de-Grosbois@ieag.org
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