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Key Issue Companies are Facing

Organizations are loosing their experts and replacing
them with novices. What does this really mean?

Experience

“Booksmarts”

Rules and

: Mental Models
Routines

Reduce Problems
to Fit Ability

Progressive
Problem-Solving
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Key Challenges Companies are Facing
Key Challenges:

Large numbers of new people will be hired while the experienced
workers are leaving. This represents a different paradigm from past
efforts.

Which skill depths are too shallow to guard against knowledge loss
and how much time is left to act before this affect productivity?

The majority current tools in place are “knowledge-based” and need
to be “performance-based” to be effective.

Historically, the knowledge assets have been owned by selected
“experts. This increases business risk due to impending retirements.
The organization must “own” the knowledge.

Is the organization capable of developing the new level of talent
required with the existing systems and processes?
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Workforce Supply Chain

Strategic Measurement System

< Process

Knowledge Management Optimization
Recruitment sy Development =) Retention
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Where to Start

Know what skills and knowledge are leaving and what
skills and knowledge need to be replaced.

— ldentify what skills need to be replaced and when.

— What knowledge must be captured?

* What knowledge can we capture through documentation of
processes, procedures, etc? (Explicit Knowledge)

« What knowledge is only gained through experience? (Tacit
Knowledge)
ldentify and implement strategies to capture both

explicit and tacit knowledge that is leaving the
organization, and to replace lost skills.
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Skills at Risk Measures

Skill loss can be double
the attrition rate.

The risk rises faster than
the retirement attrition rate
since retirements occur
mainly among the most
experienced employees
draining the pool of skills.

100%

90% -

80% -

70% -

60% -

50% -

40% A

30% -

20% -

10% -

0%

Skills at Risk

Tasks Performed without Trained Employees

63%}

e

Current 1 Year 2Years 3Years 4Years 5Years

—s— Skills At Risk

—e— Retirements

If no action is taken, in 5 years, 63% of tasks will be at risk
for being performed without a skilled worker available
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Learning Rate Measures

80%

60%

40%

20%

0%

Skill Level Without Attrition

20%

. —
17%
-13%
10%
I
2006 2007 2008 2009 2010

2011

80%

60%

40% -

20% -

0% -

Skill Level with Attrition

2010

2006 2007 2008 2009 2011

@ Base Skill Level

O Historical Learning Rate

O Retirement attrition

@ Skill level with attrition

m Attrition skill loss
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The impact of attrition can be significant over time, reducing the
expected skill level by 31% in 5 years at the current learning rate
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Structure of a Knowledge Base

Mechanical

DuTty AREA DuTty AREA DuTty AREA Duty AREA
Given a centrifugal pump,

all of the necessary tools, and reference materials
PERFORMANCE the worker will demonstrate the ability

Pumps,

Valves,

Motors,
Etc.

to remove and disassemble the pump
STATEMENT inspect for worn parts, overhaul, reinstall,
and align the pump in accordance
with manufacturer's specirfications

Remove Pump,
Align Pump,
Etc.

Remove suction and discharge piping,
ELEMENTS Inspect motor shims,

Etc.
KNOWLEDGE AND Locate suction and discharge flanges,
Identify damanged and rusted shims,
SKILLS Etc.
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Sample Skills and Knowledge

EQUIPMVENT: MOV ACTUATORS

Task Knowledge Sills

Assermble MOV mechanical | Describe howto: Be able ta:

conmponents o Instal the drive-sleeve assembly o  Set drive Sleeve assembly with de-clutching fork into unit housing
o Install the wormand torque-spring assenbly o Install the de-clutch shaft
¢ Install the handwheel and shaft ¢ Install wormand torque spring cartridge assembly

¢ Assemble the worm shaft-clutch, worm shaft and ¢ Install spring cartridge cap and balts
shaft-Glutch geer e Install spring cartridge outer cover
*  Replace motor on acthstor e Install tripper lever assembly
o Slide tripper amadjustment backup and tighten in place
e Install de-dlutch lever
e Install housing cap with handwheel
¢ Install the motor pinion gear and key to the notor and tighten setscrew
e Install torque switch and limit switch
e Install electric motor
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Where do We Get the Knowledge from?

Full

. oartial
On average, utility Certainty Ceig;sty
operations or 43% 2504
maintenance
employees report
less than 50% full
certainty for all No Certainty Conditional

) e o 13% Certainty
skills within their job 22%
position.

Typical results of the workforce
certainty analysis
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Skill Self-assessment Reveals Areas
of Limited Skill Depth

All Mechanics - Self-Assessed Certainty

Number of Responses
0% 20% 40% 60% 80% 100%

Plate Butt Welds

Radial Drill

I

[ I |
Hydraulic Clutch Drives [
Dye Penetrant Examination and Ultra- | I
[

Sonic Testing
Fabricate Pressure Systems

||
Code Pressure Welds [ |
N

Hydraulic Brake [

Lathe [ |
MIG Pressure Welds 1 NG |
TIG Welds [ 1 1IIENEGEGNG

O Full Certainty 0O Partial Certainty B Conditional Certainty O No Certainty
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Attrition Can Take a Large Portion of
the Existing Skill Set

All Mechanics - Attrition Impact

Number of Responses
0% 20% 40% 60% 80% 100%

Plate Butt Welds
Radial Drill

Hydraulic Clutch Drives

Dye Penetrant Examination and Ultra-
Sonic Testing

Fabricate Pressure Systems

Code Pressure Welds
Hydraulic Brake
Lathe

MIG Pressure Welds

TIG Welds
B 6 or more years 04 to 6 years 02 to 4 years
O1 to 2 years B Up to 1 year

(P INTERLIANCE"

Management Consulting

MIGRATING KNOWLEDGE INTO PERFORMANCE




Gas Controller Case Study

Importance To the Business Objective

Decisions fromload swings, w eather, and nom changes
Monitor operating pressures and conditions
Calculate optimal load requirements

Verify gas receipts, deliveries, and storage
Coordinate and direct field personnel

Monitor alarms and decide required action

Train Gas Control trainees

Operate valves, regulators, and compressors
Communicate system operations and obligations
Handle emergency after-hour and w eekend calls
Report start/stops, storage, call-outs, noms, quality
Manage imbalances

Appropriate action to changes in gas quality
Maintain daily log of events

Coordinate daily balancing and nom changes
Monitor system gas quality

Perform safety checks

Advise Supervisor/Scheduling of special operations
Monitor communication equipment

Post storage injection and w ithdraw al actions
Update and distribute reports

Report after hours and w eekend flow changes

| High

0% 10% 20% 30% 40% 50% 60%

80% 90% 100%

@ Medium

O Low

4 » INTERLIANCE®

Management Consulting

MIGRATING KNOWLEDGE INTO PERFORMANCE




Gas Controller Case Study (Cont.)

Difficulty of Task or Process
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Calculate optimal load requirements

Decisions fromload swings, w eather, and nom changes
Monitor operating pressures and conditions

Train Gas Control trainees

Monitor communication equipment

Verify gas receipts, deliveries, and storage
Monitor alarms and decide required action

Operate valves, regulators, and compressors
Manage imbalances

Coordinate and direct field personnel

Report start/stops, storage, call-outs, noms, quality
Monitor system gas quality

Appropriate action to changes in gas quality
Communicate system operations and obligations
Handle emergency after-hour and w eekend calls
Coordinate daily balancing and nom changes
Advise Supervisor/Scheduling of special operations
Post storage injection and w ithdraw al actions
Update and distribute reports

Maintain daily log of events

Report after hours and w eekend flow changes
Perform safety checks

m Very difficult @ Difficult O Average O Fairly easy
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Gas Controller Case Study (Cont.)

Frequency of Problem Occurrence
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Monitor communication equipment

Decisions fromload swings, w eather, and nom changes
Monitor alarms and decide required action

Verify gas receipts, deliveries, and storage

Report start/stops, storage, call-outs, noms, quality
Coordinate daily balancing and nom changes
Monitor operating pressures and conditions
Manage imbalances

Calculate optimal load requirements

Monitor system gas quality

Operate valves, regulators, and compressors
Handle emergency after-hour and w eekend calls
Communicate system operations and obligations
Train Gas Control trainees

Coordinate and direct field personnel

Appropriate action to changes in gas quality |
Maintain daily log of events |

Advise Supervisor/Scheduling of special operations
Perform safety checks

Update and distribute reports

Report after hours and w eekend flow changes I
Post storage injection and w ithdraw al actions I

1

m Alw ays O Often O Sometimes 0O Rarely O Never

43> INTERLIANCE'

Management Consulting

MIGRATING KNOWLEDGE INTO PERFORMANCE




Gas Controller Case Study (Cont.)

Documentation

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Perform safety checks —

Maintain daily log of events

Post storage injection and w ithdraw al actions
Operate valves, regulators, and compressors
Handle emergency after-hour and w eekend calls
Report start/stops, storage, call-outs, noms, quality
Monitor operating pressures and conditions
Monitor system gas quality

Verify gas receipts, deliveries, and storage
Coordinate and direct field personnel

Monitor alarms and decide required action
Appropriate action to changes in gas quality
Calculate optimal load requirements

Update and distribute reports

Coordinate daily balancing and nom changes
Advise Supervisor/Scheduling of special operations
Report after hours and w eekend flow changes
Communicate system operations and obligations
Decisions fromload swings, w eather, and nom changes
Manage imbalances

Monitor communication equipment

Train Gas Control trainees

m Alw ays O Usually O Sometimes O Rarely
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Gas Controller Case Study (Cont.)

Certainty

Number of Responses

Decisions from load swings, weather, and nom changes
Monitor operating pressures and conditions

Coordinate and direct field personnel

Monitor alarms and decide required action

Advise Supervisor/Scheduling of special operations

Handle emergency after-hour and weekend calls
Perform safety checks
Maintain daily log of events

Communicate system operations and obligations
Calculate optimal load requirements

Appropriate action to changes in gas quality
Report start/stops, storage, call-outs, noms, quality
Train Gas Control trainees

Verify gas receipts, deliveries, and storage
Coordinate daily balancing and nom changes
Manage imbalances

Operate valves, regulators, and compressors
Monitor system gas quality
Post storage injection and withdrawal actions

Report after hours and weekend flow changes
Update and distribute reports
Monitor communication equipment

O Conditional Certainty

O No Certainty

@ Full Certainty O Partial Certainty
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Gas Controller Case Study (Cont.)

Attrition Impact
Number of Responses

01 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Decisions from load swings, weather, and nom

. . changes .
Monitor operating pressures and conditions

Coordinate and direct field personnel

Monitor alarms and decide required action

Advise Supervisor/Scheduling of special operations
Handle emergency after-hour and weekend calls
Perform safety checks

Maintain daily log of events

Communicate system operations and obligations
Calculate optimal load requirements

Appropriate action to changes in gas quality
Report start/stops, storage, call-outs, noms, quality
Train Gas Control trainees

Verify gas receipts, deliveries, and storage
Coordinate daily balancing and nom changes
Manage imbalances

Operate valves, regulators, and compressors
Monitor system gas quality

Post storage injection and withdrawal actions
Report after hours and weekend flow changes
Update and distribute reports

Monitor communication equipment

@11 or More Years 06 to 10 Years O3 to 5 Years 01 to 2 Years BUp to 1 Year
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Gas Controller Case Study (Cont.)

Calculates Load Requirements

100% » u . Decisions on Load Swings

High ‘ Gas Receipts, Deliveries and Storage
L l.VaIves, regulators and compressors

Monitors and reacts to alarms

" m L B Report activities and events

Monitors Communications

50%

Importance to the Business

Low
%

% 50% 100%
° Never ’ Always ’

Problem Occurrence
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Analyze the Data

no Do problems yes
occur frequently
with this task?

How large is the How high is
e . the average

attrition risk? .
certainty?

medium or
high
medium or
A/ high
Continue Training = Process
Current Analysis and eengineering
Processes Implementation Analysis
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Knowledge Capture Priorities

Priorities are i~
rioritiy for Knowledge Capture
based on: ’
- Level Of - 8 - 80%
present : %
Standards s s
E S
- Attrltlon RISk E 4 + 40% ?9
— Problem g T
Occurrence
_ BUSIneSS _Manage Monitoralgrms Moni_tor_ Train Gas CommunicateCoqrdinat_e and °
Importance TORITEES enuired acton cquipment | irainees operations and_porsonnl
obligations
— Frequency Of O Priority B Documentation
Task
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Priorities for Process Improvement

P rlorltles are Priorities for Equipment/Process Improvement
based on: ’

- Medlum OI’ - ] + 80%
high level of 3 3
present s B -
Standards, 55 I m B _ i
and %‘ §47 ] m 1 20% %

- High ) 20%
Certainty, and 3

— High Problem ’ | ‘ ‘ ‘

Verify gas receipts, Monitor operating Decisions from load Calculate optimal Report start/stops,

OCCU rre n Ce deliveries, and pressures and swings, weather, load requirements storage, call-outs,
storage conditions and nom changes noms, quality
O Priority O Problem Frequency
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Knowledge Types

Explicit — 30% Tacit — 70%
Articulated and That which is
encoded known to you that is

difficult to share

Visible knowledge .
with someone else

such as procedure

manuals, formal Pragmatic and
documents, etc. situation specific
Gained through
personal
experience
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Knowledge Capture: Codification

Taking what is
abstract and
putting it into a
“congealed” form

5% of what an
employee knows
IS captured and
made accessible
to others

4 » INTERLIANCE®
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Data mining & best practices

Process flows and procedural
documentation

Performance support tools
(Job aids, decision trees, etc.)

Formal training

Worked examples that
illustrate thought process
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Define What Areas to Focus On

@

Managa Gas Supply Reliability (Safely

and Economically)

Maximiza Gas Portfollo Valua [ ®
Perform Portiolio Management for Farecast Demand. Supply and Pricing

Gas i3 ,
®

Manage External Interfacas

Manage Gas Price Risk

Manage Electric Supply Raliahility
(Safely, Economically, and
®Envumnmenlally:

Portfolio

Maximize Electric Portfolio Value (real Management

tima and forward markals)

Provide Financial Management [

]

Forecasi Demand, Supply and Pricing " [ Perform Portfolio Management for

: G —
Electric Provide Administrative Managemant

OMEI‘EQE‘ Elactric Price Risk [

Provide Workforca Management [ &

@Manage External Interfaces Support Portfolio Management }"'

Evaluate Asset Performance 77

®

Manage Service Contracts | 1
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Process ldentification

Plan and Acquire Resourcas {supply,

transportation and storage) for Long Term i

Manage Gas Supply Reliability {Safely &)
ard Economically) ] __‘ Plan and Acquire Resourcaes for Short

='| Term (supply, transportalion and storagsa) _T ‘

o ) s  Maximize Value of Surplus Assets 2]
Maximize Gas Portfolio Valuse = =] i)

Estimate Future Demand &
Forecast Demand, Supply and Pricing | _-,| Estimate Future Supply &
)
| Develop Forward Prica Curves &)

Identify Financial Risks [

Cravelop and Executa Risk Mitigation
; - Flams {including Hedging)

- Perform Portfolioc Management for Gas _|—-;L;—_.r Manage Gas Price Risk [ _ [ Ensure Compliance with GSU Risk
| Management Strategy

Conduct Countarparty Assassment (ability
io daliver and cradil assessmeant)

Manage Supplier Relationships

Manage Transmission and Storage Relationships

kanage Finance Countarparly
Relationships

| Manage External Intarfacas

= Intarface with Relationships with .
Requlatory Agancias (a.g., FERC) &

Intarface with Ownarship Boards and
Industry Groups

INTERLIANCE®
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Gas Supply
Risk
Mitigation
Process

47 INTERLIANCE®
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Energy Supply
Manager

Energy Supply

Risk
Management

Other
Processes

Other

Initiate Risk

Review Hedging

Mitigation Cycle, /

A

Hedge

A

Requirements D

v

Review Existing
Hedging / prior
contracts

|

Policy

Review Market

'

Review

4

Environment

5

No

Changes

Needed?

Determine Timing
7
Select Hedge
Instrument

|

Execute
Contracts /

Instruments

.

Complete Deal

Ticket
10
Review Process | 4 Ensure Hedging
For Improvement Compliance
11

12

Energy Trading
Gas Process
(QBD 12185)

Contract
Management
Gas Process
(QBD 12201)

Control Point




Process Description Example

Step # Process Step Description

1 Initiate Risk Mitigation Energy Supply Manager:
Cycle e Initiate risk mitigation assessment cycle per the following:
— Electric Risk and impact is assessed twice yearly (2X).
— Gas Supply Risk is assessed six times yearly (6X).
e For Electric risk assessment and its impact on gas supply for
generation, assume coal and hydro power generation
resources are scheduled at maximum levels.

2 Review Risk Policy Energy Supply:

e Review Risk Policy and determine the minimum levels of
hedging required by the policy.

e Review the required hedging levels by time period.

3 Review EXxisting Energy Supply:
Contracts (including e Review existing gas supply contracts.
hedging) e Review current hedging instruments.

e Determine existing hedging levels and additional hedging levels
that may be required to meet minimum requirements.
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&

Process Improvement Example

Before

After

AETPD co

L -
L8
1
: 1
.
.
.
5
L
a
b e e
¥
.
.
d
L4
' | *
.
A L

Malrienance Team

Auxilary Control

Maintenance

Take Corrective

Sootblower
12

Sootblower
Reqired?

Notify PO/AET

To Proceed
13

ction
14

Shift

Supvisor's
Directive(s) 17
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Problem
Timely
Resolved?
15

No

Determine
= Action And
Advise  4g
.

Restart
Sootblower
18

Restart

™ Bottom Ash —

Equipment o

PO/AET co Shift Supervisor
Room
Monitor Bottom
[ —»{  Ash(BA)
System
Perform Rounds
—»| And Check BA System
System 4 Problem?
2
System Notify PO/AET
Problem? < Of Problem
5 3
Determine
Corrective
Action ¢
Maint.
Required?
Initiate Repair
Repair Process
quipment™_yes Shutdown
Shutdown Bottom Ash
Req'd? Equipment 10
9
No
Shutdown ‘Shutdown
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Process Analysis Example

Process Step Issues Impact Recommended Solutions L@ e eeponsia DUIE
Implemented Person Date
Establish and | Operators do not | Operators do Engineering needs to developand | Yes
Program understand not have easily provide the automated No
Sootblowing automation logic | accessible sootblowing system operations Additional
Sequence of system. information on information to understand how the | Investigation
what area will system operates. -
be blown next.
Operators do Engineering to provide one-on-one | Yes
not have a clear training to the control room No__
understanding operators on system operations. Additional
on how to utilize Investigation
computer L
screens and
how to easily
get to each
screen.
Operators Engineering to reprogram the “log” | Yes
spend more page to make it more user-friendly | No__
time on manual for both inputting and retrieving Additional
sootblowing data. Investigation

from the local
station.
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Knowledge Transfer Methods

Translating the
codified
description
(Explicit) into
experience or
contextualizing
ItS meaning
(Tacit)

4 » INTERLIANCE®
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Demonstrations

Action learning projects; problem
finding, problem solving,
Innovation

Communities of practice &
project communities

Job shadowing/simulation
Mentoring & coaching

Online decision support & peer
review

Storytelling and scenario-based
learning
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Summary

The successful organization recognizes that
the number one asset they have is the skills

and knowledge that is imbedd
workforce and in the future wi
addressing and meeting the c

ed in its
| be proactive In

nallenges of:

— The loss of skills and knowledge to the organization

and the impact of this loss

— Set In place specific strategies to address this loss

of both skills and knowledge
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