The Abdus Salam
International Centre for Theoretical Physics

T-H0-

1962-1

Joint ICTP-IAEA School of Nuclear Knowledge Management

1 - 5 September 2008

Knowledge Capture and Transfer Basic Concepts

James E. BOYLES
443 Bald Eagle Circle, Chattanooga,

Tennessee 37419, U.S.A.

Strada Costiera | |, 34014 Trieste, ltaly - Tel. +39 040 2240 |1 I; Fax +39 040 224 163 - sci_info@ictp.it, www.ictp.it



Knowledge Capture &
Transfer Basic Concepts

School of Nuclear Knowledge Management
1 -5 September, 2008
Trieste, Italy







CRITICAL KNOWLEDGE RETENTION
PROCESS FLOWCHART

Step 1 Step 2 Step 3
Conduct Detarmine &
Risk Assessment Implement Plan Monitor 8 Evaluate
wentory .
Frepare . konitor & BEvaluate
s e
Management Hn?WIEdQEISﬂH'” KR Flan Progress
Clusters
AS5P55 AS5P5S
Risk Factors Criticality
Prioritize HE;;E!SSE
Positions Retention Plans

i

Coardinate
and Rewview
KR Plans

!

Implement
KR Flans

IAEA Publication



Knowledge Retention Plan

KNOWLEDGE RETENTION PLAN

Employes: _ Konsianfin Porsdza Position: Bonior Trainer, INPP Training Conter Position Risk Factor: 5

Summary and Shuation Aszesamant: Mr. Peradze iz o Senior Instructor at the INPP Training Canter. He has worked at INPP for  yoars,  yoars in his current
pestition. Previously he has worked in__ pesilions. Ha is raspoansible of the treining of Senior Reastor Oparators and as such ig very knewledgaabla aof the
simulator oparations. The lead time for raining of a replacement s expected to be & months to one year if an axperienced SRO is selected. During the interview several
areag of knawledgs and sullie wera identified that are conaidersd to be at riglk If Mr. Peradzs were to leava INPP. Thess areas are as folows:

+ Design and devalopmant of the eimulator - sxperienca gained during gimul ator developrmant in Gemany — Undecumentad: If this knewledge iz loet it weuld
impact the refurbishimed fication of the simulator which had a direet impact on the quality of training and uitimately on plant performance.

Oparator responses during simulator training - respense tme and actions - Undecumernied

Differsnces in the MCR eonsala and the simulater (.., recordars)

Team decision making process

Application of SAT process at INPP - Undecumented

adaling 8.g.. neutron kinstics )

Instructar skils specific to INPP - Undecumented

Praciieal knowladge of training methoda at INPP — Undocumented

iir. Poradze plans to retire in__ years. The following Knowledge Retenbon Plan has been developed to address the potential loas of this eritical knowledge

At-Risk Knowledgs or Actions Assigned Ta: Target Status and lasues
Skill Stepa which wil be taken to retain Date(s) for
thig exiticul knessdgal ukil andior Completion
minimize the Impact of s ioaa.
Deslgn and development Develop manual on design & K. Peradze 15 August Provkle support to Mr. Peradze Including
af tha smdlalor - development of aimulator. 2008 ralief from nental duies a8 necesaary 1o
axperionce geined dunng Include historical informatan support action somplation.
gimulaior developmant In Important to future modification
Germany - and mainienance of imulstor

Undocumented




Knowledge Losy Risk Assessinent - 20 or Greater
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Knowledge Type Drives Approach

Identify types of knowledge to be elicited from each expert

A A 4 \ 4 A 4

A
Historical Job/task Predictions Information Thought Process
performance

sources Expert Novice

Select approach to knowledge elicitation and capture

v v
Elicitor interacts with Self-elicitation and capture Advanced knowledge
expert capture

Community
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Interviews with SME

« Knowledge Clusters (Initial Interview)
What?
So What?
Now What?

= Semi- Structured
Extraction of Critical Knowledge
Determine other approaches



Interviews with Experts

Guide to Identifying Knowledge Clusters

Preliminary Intervievw

Instructions

‘The purpose ol Lhis guestionnaire i% 10 help you identily yvour critical skills and
knenvledge. especially those unique knowledge and skills that might be lost when vou
lenve {organization namae},

Some things (o think about 4y you waork through these questions:

Enowledge or skill can mean several difTerent (hings. We wanl (o use a very
broad definition thet could include anything that new employees would need 10
know to do a job like yours (except for the exclusions noted below),

30 not Include standard skills that are common (o your particular job or that are
assumed for a particular certification or degree (e.g.. jouwrneymen electricians are
expected to be able to read a blueprint, ete,). If you're not sure it is commaon,
inelude it here.

Some of Lthe guestions will appeur to ask the sume thing several different ways,
We do this on purpose 1o make sure we do not mizs valuable information. When
the answer is something you have elready discussed., simply say so rather than
repeat the information again,

When we ask you io describe or list things. give us a general desceription and not a
detailed description. Don’t try to tell us how to do something, We will come back
and gather this level of detail later, Tor now we are just trying to build lists to
evaluaie and prioritize.

For each major piece ol knowledge, try (0 give us seme sense ol how impertant it
is and how much trouble we may be in due to attrition. Tell us if the knowledge is
written down somewhere oF not, who knows it besides you, what would likely
happen if no one knew this, how long it wkes someone W learn il, ele.

The questions under section B will produce lists. In many cases these lists will
already exist in job descriptions, training programs, preventive maintenance
procedures, and/or various databases. If so. simply refor to the appropriate source
or list and el us how to find it. In other words, there is ne nead 10 try 0 rewrite
the list in the imerview.

A, General Questions

2.

What kinds ol knowledge or skillz de you now have thal {organization narme) will
miss most when vou leave?

If you had to leave (organization name) suddenly and only had onc day lefi to
briel your replacement. what would you pul on your list of things to tell them.
Looking back. what things do you wish (organization name) had taught you early
in your job that you eventually learned the hard way?

Knowledge Capture
Semi-Structured First Interview

INPP Staff Nama
Group

Posltion
Locathon / Extension

Interviewer's Name
Date Interview
Location

1. Introduction

‘It is [date] at [time). The first generic interview between [interviewer’s name] and [interviewee's
name] of INPP is now being recorded from [location]. The purpose of this session is to ask some
generic questions to support the knowledge transfer process within INPP. This generic questionnaire
will aim at recording specific topics and is a pre-oursor to a more technical questionnaire which will be
carried out at a later date and will target the technical knowledge and experience to be retained.”

T

The interview is to be divided into a number of stand-alone sections. A brief introduction will be given

at the start of each section and each will terminate with a summary discussion to ascertain the
importance and the issues communicated with each answer.

2. General Paints
This section Is a ‘warm-up® section and covers simple questions relating to the rele of the leaver.

Q2.1: How long have you worked for INPP? And how long have you held your current
position?

R2.1:

Q2.2: What roles / responsibilities have you had mest recently (max over the last 10 years)?
R2.2:

02.3: What important knowledge would INPP miss maost when you laava?
R2.3:

Q2.4: Have your responsibillties bean assignad to another INPP member of staff?
If Yes: has the handover been caried out? And has it been effective? What
were the strongest/weakest areas in terms of handover?
If No: do you have any suggestions to ensure that these responsibilities are
handed over effectively.

R2.4

Q2.5: When you leave, what do you consider to be the main risks to INPF (related to your
current role)
R2.5:




Interviews with Experts

Professor of " Senlpr
Reactor Operations
Physics Instructor
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Alex Sokolov — Knowledge Clusters Example

- Senlor Instructor, Operatlons and Slmulator
Training

= 5X5=25

1. Design & development of simulator - experience gained
during simulator design and development: If lost would
Impact the refurbish/modification of the simulator which
would have a direct impact on the quality of training and
ultimately on plant performance - Undocumented

2. Operator responses during simulator training - response time
and actions - Undocumented

3. Differences in the MCR console and the simulator (e.g.,
recorders)

4. Modeling (e.g., neutron kinetics)
5. Instructor skills specific to plant - Undocumented

6. Practical knowledge of training methods at plant—
Undocumented



Prof. A. B. Jones

rai - 22

= Knowledge

Clusters
Gen V Reactors

Training of Specialist

Cyclotron Experiments
Theoretical and Practical Physics
History of Laboratory (FSU to Professor of
Market Driven) Reactor Physics
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Thank You !

Ed Boyles & Andrey Pryakhin






