Creating a lean culture: Reducing
costs through maintenance activity
reduction strategies

By
Mike Sondalini
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The Concept of a Quality Loss Function
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Taguchi ‘Loss to Society’ Function
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Bolt Tensioning Loss Function
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Maintenance Planning Loss Function
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Maintenance Planning Cost Loss Function
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How Work Practices Change Quality

Compressed Cramped This company destroys their own equipment
Air?? SR 1) The Technician does not understand!
"= 2) The Supervisor does not understand!

3) The Engineer does not understand!
4) The Manager does not understand!
5) The CEO does not understand!

Exposed
Bearings??

But they are all domg their best...at wrong things!

Wrong
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Emery Polished Bore
Cloth?? changes Fit??
Peen o " - 3[7 .
Hammer?? - " - /I Exposed
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Equipment Life vs. Operating Condition

Statisitics on Early Life Failures
Newcastle Plants

48% of things we fix will fail again within 3 months!
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High Misalignment Within coupling supplier “tolerances” 1\_0 Misalignment ‘'Smoot
High Out of Balance “Tolerable” Imbalance from standards No 0“? of B.alauc e “Tigh
High Vibration (>5mm/s) “Tolerable” Vibration from standards L"“_' Vibration (<2mm/s) “Dry’
Extreme Loads “Tolerable” Overload from supplier IZ!eugn Loads o CC
Free Water in Oil “Acceptable” lab moisture ppm No Free Water in Oil ) €a
> 10,000 particles/ml oil “Acceptable” supplier dirt levels < 1,000particles/ml oil Cool
60 to 100 Degrees C <60 Degrees C ‘Repea

“Tolerable” & “Acceptable”

just mean it will not fail immediately!

Source: Wayne Bissett, OneSteel Reliability Manager, Planning and Condition Management Presentation, Sydney, Australia, 2008
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The ‘Loss to Society’ of Poorly Kept Machines
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Distribution of Work Quality Performance
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Combining Work Quality and Loss Function
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Work Quality that Minimises Loss and Waste
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Work Quality that Optimises Reliability
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Work Quality t
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Where the Money is in Quality
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Where Does Lean Fit in This?

Frequency of Outcome
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How Does Lean Influence Cost?

Frequency of Outcome

Least Cost Current Excessive Cost
Cost
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The Lean Concepts

LEAN ENTERPRISE

1. Demand = Production = Supply

2.  Continuous Flow

3.  Use Pull Flow A

4. Maximise the Value Stream

5. Demand to Pacesetter 1

6. Prevention not Rework

7.  Apply Statistical Process Control (SPC) Lean Design/Development | Lean Manufacturing
8. Use Single Minute Exchanger of Dies (SMED) Lean Order Entry Lean Marketing/Sales
9. Minimise Variation (Supply Chain Demand Amplification)

10. First In First Out (FIFO) Lean Finance Lean Administration

11. Minimise Inventory

12. Link and Match Processes

13. Use 5S Methodology

14. Load Levelling to Capacity

15. Even Mix to Pacesetter

16. Equal Batches Every Time (EBIT)

17. Shorten the Financial Reporting Cycle

Lean Engimering\J

@ B U T, ¥ B Flrs s Dyl G0

Delivery times Costs

18. Team Up (Autonomous Work Teams) .

19. Minimise Waste (Jus;ji::l:ime) Eﬂgg: aabnormality)

20. Apply to the Entire Supply Chain

53 ot Sy g o
- y Pullfiow | MANUFACTORY | coparation

23. Optimise Customer Response

24. Measure at the Source

25. Innovate Continuously Heijunka SLTIE G
. . . (Production leveling) working

26. TPM (Operator Driven Reliability)

( .
‘i 58 (Continual improvement) Kaizen ‘

[Stability (Robustness - 1:3 & 3:1)
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Lean for Maintenance Activity Reduction

1. Demand = Production = Supplys 14.
2. Continuous Flow I ‘ 15.
3. Use Pull Flow 16.
4. Maximise the Value Stream ‘ 17.
5. Demand to Pacesetter 18.
6. Prevention not Rework 19.
7. Apply Statistical Process Control ’SPC) 20.
8. Use Single Minute Exchangger of Diles (SMED) 21.
9. Minimise Variation (Demand Amplification) 22.
10. First In First Out (FIFO) ' I 23.
11. Minimise Inventory 24.
12. Link and Match Processe | 25.
13. Use 55 Methodology 26.

I
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I
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Load Levelling to Capacity

Even Mix to Pacesetter

Equal Batches Every Time (EBIT)
Shorten the Financial Reporting Cycle
Team Up (Autonomous Work Teams)
Minimise Waste

Apply to the Entire Supply Chain
Remove need to Sequence Products
Optimise Supply (JIT)

Optimise Customer Response
Measure at the Source

Innovate Continuously

TPM (Operator Driven Reliability)

Variation
Reduction

A Quality Variable

Lifetime Reliability * Solutions |
¢ www.lifetime-reliability.com



http://www.lifetime-reliability.com/
http://www.lifetime-reliability.com/
http://www.lifetime-reliability.com/

Deming’s 14 Points for a Quality Culture

Create Consistency of Purpose
Remove Variation

Build-In Quality at the Source : .
Minimise Total Life Cycle Cost W Edwards Deming
Continuous Improvement L N—

Create Learning In the Workplace
Servant Leadership _
Drive-Out Fear from the Workplace N1 : i 1-1-:"{-' a";r.ﬂ'c: learned o |'IJ‘-1'.|'." in o world
Remove Departmental Barriers (Team-Up) e of mistakes and defective products
10. Eliminate Slogans and Work Targets

1900-1993

CoNoO~ONE

as if they were n sary to life.
. L ; It is time to adopt a new
11. Eliminate Imposed Job Quotas and Goals : - philosophy throughout the World

12. Generate Pride of Craftsmanship
13. Continuous Self-Improvement through Training
14. Take Action to Improve Every Process
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14 Points Maintenance Activity Reduction

o~

I\

1.Create Consistency of Purpose

2.Remove Variation

3.Build In Quality at the Source

4.Minimise Total Life Cycle Cost
5.Continuous Improvement

6.Create Learning In the Workplace
7.Servant Leadership

8.Drive-Out Fear from the Workplace
9.Remove Departmental Barriers (Team-Up)
10.Eliminate Slogans and Work Targets
11.Eliminate Imposed Job Quotas and Goals
12.Generate Pride of Craftsmanship
13.Continuous Self-Improvement through Training
14.Take Action to Improve Every Process

Cost
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A Quality Variable
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Rio Tinto vs BHP Billiton: There is no
evidence that Lean benefits Miners

Rio Tinto Iron Ore BHP Billiton
. . Tom .
Producti Capital Net Operati Hamersl Price Tom Price Tom Newman Newman Newman Area C AreaC AreaC
on .. Operating ngCash eylron . Workforc Price Comme Productio Workforce omme . Workfor Workfor Comme

Year Expenditu . Producti Workfor Production

Tonnes Assets Flow Producti e (Emp + Workforc nt n(T (Emp + n . ce(Emp ce nt

(million) re (USSM) (USSM)  (USSM) on Moi::igl-'l) Cont) e (Emp) Million) Cont) ce (Emp) (T Million) +Cont) (Emp)

28 MT capacity

2011 240 4757 13368 21486 1215 770 45.2 1965 Sep-11
2010 184.6 1716 11628 15976 112.7 32.1
2009 1715 2148 11263 7389 106.8 1515 -calendar year 26.4
2008 1534 95.6 1701 -calendar year 30.3
2007 144.7 94.5 29.3
2006 132.8 79.2 24.8
2005 124.5 74.4 25.7
2004 107.8 24.5 674
2003 102.6 22
2002 23.4
2001
2000
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Creating a lean culture: Reducing
costs through maintenance LEAN
BEHAVIOUR strategies
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