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Presentation Goals

Define Proactive Maintenance and its benefits

 Describe critical success factors

Share Example Standards to Operationalize

Summary/Steps to consider next

* Q&A



Define Proactive Maintenance and its Benefits



The Benefits and Steps to Establish a Proactive
Maintenance

Asset Management Strategy

IT TAKES THE VILLAGE;
NOT JUST MAINTENANCE

Its not just about the equipment
PEOPLE ARE THE GREATEST ASSET
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Benefits of Proactive Reduced downtime due

to fewer instances of

Maiﬂter]ance malfunctions and

breakdowns.

Improved equipment
reliability, availability, and
quality.

Reduced long-term

maintenance costs.
A Safe Employee is a Happy Employee

Fewer productivity and
@ safety issues.

Reduce waste streams

and improve
environmental impacts




Describe Critical Success Factors



Main Requirements of a Proactive Approach

Commitment from A Proactive Culture Understanding and Leveraging a CMMS

Management; Driven by Desired applying functional solution and other

Leadership, Behaviors, capabilities and tools to

Promotion, Leadership, equipment operationalize the

Resources Standards, Processes, conditions; data/root functional standards
Metrics, and Rewards cause driven and processes

across all functions
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Optimizing the Approaches

Not All Assets are Equal/One Shoe Does Not Fit All
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Original Point at which a failure Functional Failure : The
e I Installation of the Asset. can begin to be asset is no longer able to
A perform it’s function in

detected.
A P-F Interval the way it is expected to.

I-P Interval
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Failure Effect Analysis

Potential M

Negetive effect

on process Study risk and
under study reduce it

Types, ways,
posibilities

Commitment to FMEA and RCA

Look for Degradation Cause and Detection Methods




Share Example Standards to Operationalize



Establish an Asset

Management Framework

North Star to align
Assess for Continuous Improvement

™ uptime Elements

Reliability System For Asset Performance Management

failure mode criticality asset vibration oil analysis preventive planning and
effects analysis analysis condition maintenance scheduling
information

reliability
centered
maintenance

operational
excellence

key physical asset
performance  management
indicators

pm root cause ultrasound infrared motor operator mro=spares human capital integrity
optimization analysis thermal testing driven management management

imaging reliability

Cp Ab Lu

reliability capital alignment and non machinery defect computerized competency executive
engineering project balancing destructive lubrication elimination  maintenance based sponsorship
- - management testing management learning
system

Asset Condition Work Executi
o

Reliabilityweb.com’s Asset Management Timeline

Leadership
for Reliability

erate Modify/Upgrade
,.ee"j',’}{;f:,‘y,,, Asset Plan Design i —_—

Maintain



Internal and
External Periodic
Assessments

Gaps Drive
Actions

YOU WANTETHE TRUTH?
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OLERANCESFORSHAFTALIGNME

New/Repair Equipment
Design Standards

e Design for Needed Capacity
* L3/D* for Shaft Stiffness

* Bases and Foundations

» Balance/Alignment/Fits/Clearances

e Lubrication

 Critical Spares Management

e Vendor selection

- ﬂ:'--l
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.«mUIAL INTERNAL CLEARANu.
- fOW BALL BEARING - NO LOAD METHOD .

Standard c
Aocceptance Limits
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New/Repair Equipment
Installation Standards

Bases, Foundations, Pipe Strains
Balance/Alignment/Fits/Clearances/Flows/Pressures
Spare Part Verification

Vibration

Lubrication

Supervision and Sign off and follow up

Repair shop expectations

OLERANCESFORSHAFTALIGNME



9:41 all T @) 9:41 ull T -

< Back 38261 - Replace Pump == @ Done Alignment Checklist Submit
Q Search U . .
NS, Alignment Checklist
Perform Alignment Pre-Alignment Checks
E Pump, Gearbox 121,

Lock-out and tag-out the equipment you will be

To Do Today "
working on.

Replace Pump
Pump, Gearbox 121, Clean the area under and around the feet of loose
rust, dirt and paint.

ToDo Today
Make sure that the base, grout and feet of the
machines to be aligned are in good condition.

) New Task
Bolt bound, need to redrill holes

Due: Mar 23, 2022

Remove any existing pipe strain if possible.

Rough Alignment

Loosen all bolts and make sure the alignment is
close by eyesight.

Pass Fail

- (5] il

Home Time Maintenance Jobs Tools . .
Fill any obvious gaps under the feet.

O
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Q Search ¢ @

Bolt bound, need to redrill holes

E Pump, Gearbox 121,

ToDo Today
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Home Time Maintenance Jobs Tools




Condition Monitoring
to Attack Forcing
Functions

Performance curve
compliance

Alignment/soft foot
Balance

Resonance
Looseness

Lube Oil Contamination
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Condition
Monitoring
Standards
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Lubrication

Type of Hydraulic System Minimum Recommended Minimum Recommended
E X C e | | e n C e Cleanliness Level Fimalion Level in
1S0 NAS SAE Microns (By > 100)
4406 | 1638* | 749D
Silt sensitive 13/10 4 1 2
Standards = o N T T
High pressure (250 to 400 bar) 15/12 6 3 5t0 10
Normal pressure (150 to 250 bar) | 16/13 (i 4 10to 12
. Medium pressure (50 to 150 bar) | 18/15 9 6 12t0 15
Lube Selection Low pressure (< 50 bar) 19/16 10 - 20
Large clearance 21/18 12 - 25

Cleanliness (specifications, S&H, system
filtration, CC, monitoring)

Degradation management

Optimize oils changes/re-lube

Application (procedures, feed rates, levels,
pressures, workflow/routes, etc.)

Leakage Control

Audits
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Sample ID 2120919900 9:41 ol T .

Service Level Enhanced
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- — l‘ . - . .
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&% Lesuy Junfie
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Lube Rollers
Na (Sodium) - o
Setlings Frazton Bzaterzer molcted O
Si (Silicon) 10 i e 14
Results 2473 il 2 3 4 5 . WD) Rows perzage 100
B (Boron) 53 © Grease and check frequent... | icc ] : . "
B sein 101 Deys
8a (Barium) 1 E
Additive (pn) Ca (Calcium) 2023
itive (ppm
Mg (Magnesium) 16 E4E D il s
P (Phosphorus) 789 Home Time Maintenance Jobs Tools

Zn (Zinc) 843




People (Asset) e — Mas,,;;:xm

Excellence ; - " |
Leadership and empowerment " Factors
Invest in people development | f '

Engineer the Human Factor

Double down on supervisor
excellence

Certification and coaching

Reward & motivate




Summary/Steps to consider next

* Build Case for Action

* Gain Management Support/Establish Champions

* Go After a Few Low Hanging Fruit/Reward Success/Build On Success
* Prepare for Root Cause Push Back

* Leverage the Right Tools (CMMS, RCA, FMEA, Vendors, etc.)

* Make Systemic Changes for Sustainment

 Take measured risks, do not be afraid of mistakes, INNOVATE

* HAVE FUN!



