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USS Thresher Disaster — 10 April 1963

« Ship lost during sea trials after first
shipyard overhaul
= 129 lives lost

* Flooding attributed to failure of
seawater system component

* Skill-of-the-craft relied upon for
component installation

« Subsafe program instituted to
prevent recurrence

= Procedure & checklist based
- Successful to date
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Perception of Risk Drives Reliability Investments

NY Times’ front page
articles per 1000 deaths

Cause of Death An aviation

related death gets
more than 80
times the media
coverage of a
homicide!

Homicide

AIDS

Aviation

*Is it a coincidence that operations and maintenance work in
the commercial aviation business is tightly controlled with
standardized procedures?

*\What is the lesson for general industry reliability?

et il
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Joe Split, Now What?

of our North American
maintenance techs are eligible for retirement today.

* Most of what they know about designing, operating
and maintaining your facility resides in their heads. *
When they're gone, so is your intellectual property,
a phenomenon referred to as “corporate amnesia”
— literally forgetting how to run your business.

® Unfortunately, a great deal of what your techs
know about maintaining your facility is wrong
or outdated.

* Most managers trivialize maintenance, so little
effort is applied to putting in place systems to
standardize and sustain program. T
How much will “corporate amnesia”
® Most plants and mills will relearn how to cost your company? Can you even
maintain their plant by trial and error. survive it?

......
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Standardize for Lean

ggggﬁefore Lean 5S After Lean 5S

l

Most American
companies stop their 5S
program at shine. In
reality, they have a 3S
program...

Set in Order l

...Standardizing work is
a prerequisite to
achieving sustained
improvement.
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Standardize Work for Profit

Mechanisms Symptoms Mission

*Profitability
*RONA

*Competitive

Standards are
essential to lean «Operability
operation

‘Maintainability

*Growth
*Survival

6. Improvement and change: Management
9. Standardizing objects: Materials
4. Standardizing equipment design: Machines
3. Standards for jigs, tools and alarm devices: Measurement

2. Standards manuals to clarify work: Methods

1. Procedures taught by veterans and/or subject experts: People
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Summary of Standards

1. Regulations

Description

Formally established task management methods

2. Quality standards

Quality requirements specified by customer to suppliers

3. Specifications

Customer-specified restrictions and conditions placed on parts and
equipment suppliers

4. Technical standards

Detailed standards for manufacturing that stipulate dimensions, temperatures,
ingredients, efc.

5. Process standards

Detailed work procedures (processes) - usually seen in work procedures sheets
and instruction booklets - often abridged versions of procedures found in manuals |

6. Manuals

Handbooks of detailed descriptions of work methods

. 7. Circular notices

Motices to inform people of new or revised standards

8. Memos

Technical
Standards

Regulates size,
temperature, time,

Used to communicate to manage extraordinary circumstances not otherwised ;
standardized - also used for other types of notices, minutes, in-house reports, etc.

Standard | Des i I"Ed
Work

Process
Standards

|}

Results

Regulates
methods, jigs,
tools, etc.

Work orders to
“inspect the
machine” or

“PM the
machine”

procedures.

%
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People Plus Systems = Success

Top quality people can fail
miserably in a bad system.

Conversely, average people
can be very successful in a
good system.

Succeed

Excellent

Effective system enablers:
* Leadership

» Game plan tied to corporate
vision and mission

» Clearly defined roles and

Fail or leave firm P,
responsibilities

(usually voluntary)

or « Clearly defined and documented
change system procedures

Fail or leave
firm
(usually forced)

Systems Quality

Poor

* Knowledge and skills management
practices tied to processes and
procedures.

Average Exceptional
g P * Performance measures tied to

objectives

People Quality

= Vision-centric rewards system

LUBRICATION
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You Can’t Just Buy Reliability...You Must
Reengineer - Supply Chain Management Example

High
I 0 0
+ 27% + 75%

2 & Improved bottom line & Significantly improved
£ performance bottom line performance
©
= & Lack of system support & Practices and systems
@ aligned
Q
Qo
o
o . 0
: | Baseline - 1%
=
‘0 & Informal & Systems are not
S :
m complemented by effective

& Manual planning processes business processes

& Below average business & Significant inefficiencies

performance
T
Low ~-
Low-~ IT Maturity >High —
= =
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Standard Procedures Help You Keep Your Bathtub
Clean

Reduce by Infant : : i Wearout Reduce by
Eliminating: Mortality : Constant Failure Rate ' Failures Managing:
B Design defects Failures | | ® Overload
| | Conditions
® Manufacturing | i
defects o i i B Material
5 l Deterioration
® Assembly and o '
commissioning 3 ' B Fastener
defects & looseness
B Operating B Designed
defects material
selection
B Precision
installation

Reduce rate and ® QOperational factors
extend service life ® Environmental factors

by controling: L

- Etc.

R i
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Standard Procedures are Required to Gain the
Benefits of Precision Maintenance...

Precision Maintenance Avoids:

B Misalignment

¥ Unbalance failure period

B Resonance

Precision maintenance
reduces early life failures.

B Looseness
B Soft Foot

B Particle Contamination

B Chemical Contamination

Failure Rate

B Moisture Contamination
B Excessive Heat

m Poor Lubrication
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...And Proactive Control to Reduce the Steady
State Failure Rate

Proactive/Precision

Proactive/Precision maintenance . . Maintenance
and operations reduces the rate Cgmulatwe Fal_iures & Alignment

at which random failures occurs, Without Proactive

which reduces the cumulative Control 6 Balance
failures over time. Cumulative & Installation

Failures Without

. & Fastner looseness
. Proactive Control

& Lube contamination

Q
® ) & Lube health and volume
14 Rate without
o Proactive . ..
3 Control Proactive/Precision
E Operation

& Inspections/cleaning

Rate with

& Proper Start-up/Shutdown

Proactive
Control & Appropriate load/speed

& Proper machine setup

Time

R i
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Benefits of Procedure-based Manufacturing

Written Procedures

Clearly Define Best Practice

NORIA STANDARD PROCEDURES

Standard Maintenance NSP-S-002.01
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Unique
identifier

General
considerations
including
safety

Maintenance and
operation procedures
must reflect the
environmental and
operating context of
the machine or

system.

______

Anatomy of a Good Procedure

NORIA STANDARD PROCEDURES
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Procedure Based Maintenance - Routine Activities

Audit and
Reoptimize 4
as Required

¥ ¥
Criticality Work i Design
and Failure Planning | Basic Care N Document Implement
History System § | Maintenance # Maintenance —
Analysis Design i Program Work Plans

Key Points

= Once rationalized, document
all routine maintenance
procedures and work plans

Yes Root Cause

Analysis

= Procedures ensure consistency e Lhakoa
and continuity of practice Besic " Maintenance|
Program
. F A
= Procedures enable effective
.. ¥
training and management
Perform Perform
) Root Cause Detailed
= The more decentralized an Analysis FMEA

activity, the more important
detail procedures become '

Implement Implement
= Procedures represent a defined Gﬁﬂggs Rgg:igid

work scope to outsource contractors/partners Changes changes

_______
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Diagnostic Scenarios

Procedure Based Maintenance —

Audit and
Reoptimize N
as Required

Document
Diagnostic
Scenarios

Key Points
= Most diagnostic events

are recurring and can be
captured as a scenario

® |t's important to incorporate
the experience of users and
the knowledge of experts
and manufacturers

®Diagnostic and prescriptive
scenarios must be
connected with appropriate
triggers

®Enables “knowledge scale
economy” enterprise-wide
implementation of practice

® Avoids “corporate amnesia”

1964 Ref: DT
-

Create

Failure

Mo Action

Diagnostic
Scenarios

oS
Expert
1 Defined
[ Scenarios |

R
Manufacturer

1 Defined

L_Scenarios |

B

., User Defined
Scenarios

g o R

Event?

Scenario

Required

Implement

Match?

i No
¥

Contact
Expert
Support

I

Yes

Prescribed
Actions

No
..‘_
Yes
LUBRICATION

Mo Further
Action
Required
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Key Points

B Most diagnostic events
are recurring and can be
captured as a scenario

m It's important to incorporate
the experience of users and
the knowledge of experts
and manufacturers

B Diagnostic and prescriptive
scenarios must be
connected with appropriate
triggers

B Enables knowledge scale
economy enterprise-wide
implementation of practice

B Avoids “corporate amnesia

1964

Ref: DT

Procedure Based Maintenance —

Diagnostic Scenarios

R i

Audit and
Reoptimize
as Required
Document
Diagnostic
L] Scenarios s i _
P -, i . Y
—» Diggrﬁgsetic - I e Failure\‘\Nu . No Action ‘
. T I .
Seanarios \\\Euenl 7. \\ Required )
\\ /// »
&
i T Yes
Expert aN
Dafinad A > Yes " Implement |
. Scenarios ~ Scenario . > P bed
— bt < “Match? .~ > rescribe
e —-— . v | Actions
Manufacturer 7 'Y
—  Defined No
h_§erno_s____ Contact
_ _»  Expert
User Defined Support
Scenarios }
No \
" “Solution ™. Yes
~_ Found
\‘\ f'/
T
Nﬂ ' /,ae '-\\\\\ B -
. R&ldn{;? e "No Further |
\ pd ——»  Action
Y Yes \_Required
= =]
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Procedure Development
and Management

Document Document Integrate Into
Equipment =g BestPractice mgq Work Planning
Modifications | Procedures | Process |

Define Best
Practice

Update No No Action

B“"d ynuf Appucaby .' Required

Training

and structure

Modify Tasks (R¥
In Applicable |
Procedures

SReliability M2\
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Education is Key to Solving the

NMaintananra Dararndnv

| Paradox ]

Maintenance has two problems:
1. It's broken because we did not work on it.
2. It's broken because we did work on it.

Problems Restated

1. It's broken because we did not know how to
prevent it from breaking (proactive). Or it's broken
because we didn't know it was breaking and therefore

didn't work on it (predictive).

2. It's broken because we didn't know it wasn't breaking and worked on it anyway
(preventive). Or it's broken because we didn't know how working on it might cause it

to break (training and skills).

a1
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Connecting Skills Management to Procedures and
Outsourcing Decisions

Audit and
Reoptimize 4
as Required

Designed

Optimized
Maintenance
and Operation

Program

Perform
Task-based
Skills

Assessment

Develop

. Build Job Visioncentric
=8 Descriptions Rewards

Program

: Qut Source

Key Points
Task

» Match skills to
requirements

* Perform focused
skills analysis

Internal Skill

' R 2
Achievable?

» Make in source/
out source decisions

* Improve skills
where required

* Match rewards to

desired behaviors/outcomes = Design Skill Implement Skil |
. Remediation/ Remediation/ = | In Source

v

Enhancement Enhancement = ° Task
Plan Program P

SReliability M2\
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Current Business
as Usual

Culture of Blame
Between Functional
Groups

Breakdown and/or
Unrationalized Time Based
Maintenance

Purchase Price
Minimization Drives
Design and Procurement

Mis-operation Creates
Failures

Machines Decide What
gets Done and When

1219a

Ref: DT

A New Business as Usual for Plant

Reliability Management

Optimized and
“Engineered”
Business
Processes

Technology
Integration

Cultural Transfoﬂw

Documented
Best Practice

Training and
Education

“If only it weren’t for the people ... always getting
tangled up with the machinery. If it weren’t for
them, earth would be an engineer’s paradise.”

Kurt Vonnegut, Jr.

New Business
as Usual

Culture of Cooperation
One Team - One Goal

Rationalized Time-Based
and Condition-Based
Maintenance

Life Cycle Cost
Minimization Drives
Design and Procurement

Operators Drive and Own
Overall Equipment
Effectiveness (OEE)

Managed Machine
Health and Reliability

& Reliability
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Effort/Organizational Resistance

Time and Effort to Create a New
“Business as Usual”

Drivers:
* Crisis
* Profitability

® Aspiration

Conscious
Incompetence

Unconscious
Incompetence
DId Business as Usual

Ignorance is Bliss

Time

1226a Ref: Collision and Parcell, DT

Conscious
Competence

Culture Shock

Loss of
Innocence

v

Unconscious
Competence

New Business as Usual

Second Nature

Drivers:

* Measurement
* Peer Pressure

® Sustained
Management
Support

®* Success

b L1
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Comparing Productivity in the USA with Germany
and Mexico

The 2004 figures below are for production

workers in manufacturing:

Observations:

Ref: DT, Economist
— g

USA

Germany $31.00 $31.50 -1.6%

Mexico $125 $3.00 241.7%
Source:

The Economist -
December 17-23,
2005 issue, P-94,

e As you may know, Germany’s
economy has recently been on
the brink of collapse

® Executives depend upon
figures such as these to
determine where to invest
capital

e \Wage pressure occurs
as countries develop — at $6.50
per hour, Mexico will be on par
with the USA — assuming no
change in productivity

® Combining productivity with
stability — the USA has a
fighting chance — for now

_______
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Conclusions

é We can’t continue to rely upon “tribal knowledge” as the
basis for conducting maintenance work plans and
procedures

é A large percentage of maintenance technicians are eligible
for retirement today —what is your “corporate amnesia” risk
factor?

é Airlines, nuclear power plants and critical military functions
don’t leave maintenance to chance — should you?

é Procedures define best practice, ensure consistency and
continuity, serve as the basis for training and development
and provide a basis for continuous improvement.

_ é Don’t simply standardize what you do now — it could be
o wrong - take the opportunity to reengineer to incorporate
h* best practice.

é Develop a system that facilitates management of change.

e
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