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My background…

• Graduate Mechanical Engineer (1989).

• Success with reliability in mining in early 1990s.

• Technical support in filtration & on-site oil analysis

• 18 years of experience in training and consulting

• 12 years of Oil & Gas experience

• 26 years of Mining experience

• 11 years of KEW Engineering

• 10 years with Noria Corp.
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The Workshop

• A review of current culture in maintenance

• ISO 55001 – what it is

• What ISO 55001 means for Maintenance

• How Lubrication fits within that context

• A step-by-step approach to designing for lubrication 

excellence within the framework of ISO 55001.
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Make the change from 

Reactive to Proactive.

Doing more proactive work and 

less reactive work decreases injury 

risk.  A planned job is a safe job.

Safety Benefits
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Why PAS 55-1/ISO 55000?
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• The financial benefits of Proactive Maintenance has 

failed to attract companies to properly manage their 

assets.

• The workplace Heath & Safety initiatives have failed to 

enforce Proactive Maintenance.

• Are we one BP-like disaster away from compliance?  

The wheels may be in motion with 

PAS 55/ISO 55000
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The Cost of Failure to Manage Physical Assets

1 2 3

Relative Share Price – 2003-2012: BP versus Chevron

Note: 1 = Texas City; 2 = Prudhoe Bay; 3 = Deepwater Horizon
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The Scope of Asset Management
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PAS 55-1 Strategy
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Compliance – PAS 55 Strategy / ISO 55000
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Plan

DoCheck

Act

4.1 General 

Requirements

4.3 Asset 

Management 

Strategy, 

Objectives and 

Plans

4.4 Asset 

Management 

Enablers and 

Controls

4.2 Asset Management  Policy

4.5 

Implementation 

of Asset 

Management 

Plans

4.6 Performance 

Assessment and 

Improvement

4.7 Management Review
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PAS 55 Implementation A3
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Asset Management Policy
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• Cleary defines equipment asset 

management policy

• Signed by the CEO and/or President

• Hung on the wall at all company 

locations

• Companion to quality, HS&E, 

environmental and other relevant 

policies
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Summary

• The iron law of social responsibility may be slow to kick-in, but it’s 

very sure and very onerous in it’s effect.

• PAS 55 and ISO 55000 are voluntary standards.  However, 

voluntary standards tend to become mandatory when they’re 

ignored at the expense of the general public.

• As is always the case, first-world countries will endure the burden of 

mandatory asset management requirements, should they come to 

pass.

• The economic and safety drivers are sufficient to justify world-class 

asset management practices, as a community, we must do a better 

job at selling those benefits.
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What Goes Wrong in the Plant?

Source: Troyer, D. – Reliable Plant Magazine
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The Typical Human Failures
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• Lack of 

communication

• Complacency

• Lack of knowledge

• Distraction

• Lack of teamwork

• Fatigue

• Lack of resources

• Pressure

• Lack of assertiveness

• Stress

• Lack of awareness

• Norms
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Avoiding Human Error
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Ref: Productivity Press

Standardise for Success
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Ref: Troyer, D.

Anatomy of a Good Procedure
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The Best Practice is in the Details

Wrong Right

Check oil pressure. Confirm that oil pressure is between [X1] and [X2] psi.

Check temperature of DE 

bearing. 

Confirm that temperature of DE bearing is between is 

below [X°] F.

Grease electric motor. Using [Y] grease, apply [X1] grams to the DE and [X2] 

grams to the NDE bearings of the electric motor.

Tension belt. Tension belt to [X] lbf, verifying with [Y] tensiometer.  

Recheck after [Z] operating hours and adjust if required.

Lack of definition in the variable aspects of maintenance –

the X, Y and Z – is killing us.  

We depend upon “Tribal Knowledge,” which lacks precision.
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How-To Guide To Maintenance Excellence

Set Up Procedure 
Management Tool

Engineer Procedure 
Management

Execute Procedure 
Management

• Mimic the EAM/CMMS 

hierarchy.

• Extend the hierarchy 

where required.

• Create standard 

maintenance templates.

• Identify fit, tolerance, 

quantity variables.

• Assign work plans to 

assets.

• Define variables for each 

machine.

• Include pictures or graphics 

where as appropriate.

• Modify equipment as 

required.

• Obtain required tools

• Train team members

• Create work management 

plans

• Implement metrics

• Modify reward systems

• Continuously improve

Comply With:

DOE STD 1029

Writers Guide for 

Technical Procedures
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Lubrication Scheduling
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Breakdown 

Maintenance

•NOT for 

lubrication

Planned & 

Preventative

Maintenance

• Small volume 

machinery

• General greasing

Predictive Maintenance

• Wear Debris Analysis

• End of service life on 

large volume systems

Proactive Maintenance

• Oil maintenance on large 

volume systems

• Ultra-Sonic greasing

• Oil conditioning and 

filtering

You need Procedures-based 

Lubrication Management

Condition Based Lubrication
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Setting up the Hierarchy

Often, the EAM/CMMS is set up at 

the asset or component level.  

Maintenance work is done at the 

subcomponent, part and point 

level.  
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The 5 Rights of Lubrication
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Example PM Procedure Elements

Instructions:
1. Remove the dust cap(s) from the 2 grease fitting(s) on the bearing 

housing(s).
2. Carefully clean the 2 grease fitting(s) with a clean lint-free cloth.
3. Inspect the 2 grease fitting(s) for damage – replace if necessary.
4. Apply 6.7 ml/6.0 gm/6.0 shots of Shell Alvania RL3 grease to the Drive 

End (DE) bearing.
5. Apply 3.3 ml/3.0 gm/3.0 shots of Shell Alvania RL3 to the Non Drive 

End (NDE) bearing.
6. Apply grease at a rate of three (03) seconds per stroke cycle.
7. If back pressure exceeds 500 psi, slow greasing stroke.
8. If back pressure can’t be held below 500 psi, discontinue greasing and 

report that bearing couldn’t be greased due to excessive back pressure.
9. Reattach 2 dust cap(s), or replace if missing or damaged.

Shell 
Alvania

RL3

With a very simple work instruction, the 

maintenance tech is equipped with the 

information necessary to carry out a 

precision lubrication – no guesswork!

Visual Aids
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Use Pictures to Aid Inspection
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LOOK For:
 Lube Level
 Lube Color
 Lube Leakage
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Equipment Modifications

It is sometimes necessary 

to modify the equipment 

to achieve reliability and 

maintainability goals.
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Ref: Troyer, D.

Benefits of Procedure-based Manufacturing
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“Do the Right Work Right!”

• Find Work

– Inspections and monitoring

– Standardized work requests

• Manage Work

– Systematic prioritization

– Focus on leading metrics

• Prepare for Work

– Standard work plans/procedures

– Fit/ tolerance/ quantity/ quality 

details

– Materials and tools

• Execute Work

– Skills and training

– Work quality assurance
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Designing for Best Practice and 

Lubrication Excellence.
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The Path to Success in Lubrication Excellence…
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Audit

Design

ImplementEducate

Measure
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Audit Overview
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What to look for in a solution

You need a solution that comprises of three basic 

sections:

1. Hierarchy

2. Templates

3. Procedures and Observations

In addition it should offer custom set-up of:

1. Routes

2. Reports

3. Roles

4. Asset Criticality

5. PM Priority

It should be flexible enough to allow for:

1. Image and PDF file attachments

2. Data look-up
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The basic structure you need
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Notes on the Hierarchy
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A note about the Stores
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Define the point on the Hierarchy
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Define the data set to be captured
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What to set in the Procedures function
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Step 1 - Set Up a Lubricant Store
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1. Create a list of products

a. Oils & Greases

b. Filters & Breathers

c. Other machine spares

2. Identify the specifications of each product

3. Identify the supplier details

4. Rationalise and Consolidate Inventory

5. Assign a generic code and colour/code symbol 

for each product

6. Each machine point will link back to the 

products in the Store so future lubricant 

supplier changes won’t need a rewrite of the 

database.
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Create visual charts for easy identification
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Step 2 - Map the Plant
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1. Create a Hierarchy of Assets by Area or Module

2. Define the tag system (SAP/Maximo etc.)

3. Split the Asset Train into individual Machines

4. Split the Machine into Lubrication components

5. Physically check each machine against the 

registered Asset Base to ensure it is correct
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Step 3 – Identify the Asset’s Lubrication Needs

45

1.Assess each machine for the information 

required.

2.For Sumps, Reservoirs and Tanks: 

Determine the volume and identify the 

location of drains, gauges, breathers, 

filters etc.

3.For greased Bearings and Seals: 

Measure the bearing or seal dimensions 

to calculate the number of shots of 

grease, and identify factors that will 

influence the interval.  

4.For automated greasing systems: 

Identify the volume and all greasing 

points for inspection.

5.Establish intervals for each activity.

6.Select all the Procedures for the above. 
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Step 4 – Add in Best Practice and Reliability
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Assess each machine and identify if the following upgrades are 

needed:

a) Fitting Quick Connectors on the Fill and Drain Ports

b) Fitting improved Breathers

c) Fitting better Sight Glasses/Gauges

d) If required, fitting Oil Analysis Sampling Points.

e) Adding additional filtration or upgrading the existing 

filtration.

f) Adding piping to the Grease Points to allow for safe access 

to grease the machine.
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Step 5 - Assign Procedures for each Lubrication Point
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1. Identify the procedure or task

2. Select a resource level or role for the task

3. Enter a time to complete the task

4. Assign a priority and route for the task

5. Scope or Purpose

6. Materials List

7. Tools List

8. Safety issues

9. Preparation Checklist

10. Actual Task Description/Routine

Allow for a sign-off for each time the procedure is 

used, and if required to enter a reason for non-

completion.
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Embed images in the procedures for clarity
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Build in flexibility

Assign the appropriate filter cart or grease gun to each machine.

In the Tool Store, assign a grease gun output for each shot and 

assign a flow rate for each filter cart.

If you change suppliers and the values change, a single re-entry 

here will automatically update every affected procedure with the new 

number of shots or time required for filtration.

Changing supplier of your grease gun?  

The new gun gives 50% more grease 

per shot. 

Worried about over-greasing using the 

existing calculated number of shots?
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Step 6 - Complete the Procedures Library
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On completion of the procedures creation the 
following steps are taken:
1. Rationalise the Lubricants and check the  

Colour Coding.
2. Re-check the Lubricant PM Routes and 

Schedules for the Lubrication Tasks and Oil 
Analysis Sample Collection.

3. Implement and train the personnel on the 
software and new procedures.
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Use Reports to aid planning and upgrades
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Once compiled, reports can be generated to 

identify such actions as:

1. What machines need  breathers.

2. What machines are on the Oil Analysis 

programme.

3. What machines need grease lines extending

4. Etc.
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Use Reports to aid scheduling
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Reports can be generated to identify for 

management:

1. What machines are overdue on 

greasing.

2. Type and volume of oil in each sump.

3. Stock levels in the stores

4. Etc. etc.
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Daily Routines & Planning
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Daily Routines should be selected for a daily listing 

or for a time period and sorted based on:

• Area

• Route

• Task Priority

• Skill Level

• Task or Procedure type

The Procedure must be recorded as completed or  

not completed
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Trends & History – Compliance & KPIs
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Task Compliance should be 

reviewed regularly.

Use the History with comments to 

review the reliability and schedule 

for continuous improvements.

Review product usage on a regular 

basis.
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Other useful features to include
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Make it easy to print a label

Oil & Grease drums.
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Supplier details and 

information should be 

easily accessible.

Other useful features
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Supplier and OEM  SDS & 

PDS files should be easily 

accessible as an embedded 

file.
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Other useful features
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Getting Lubrication Right.
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• You will not make it happen on your own.  To improve your lubrication 

management systems you will need buy-in from numerous people i.e. 

management, operations, and maintenance people. 

• A culture change is required. Changing a culture takes a long time and a 

lot of effort. It has been likened to turning a super-tanker around i.e. it is a 

slow gradual process.

• Educate and lead by example. The way to change the culture and get 

buy-in is by making people aware of the improvement programme and then 

educating people to make them aware of their roles and responsibilities, 

also making them aware of the  potential damage and impact of not having 

a good lubrication management processes.
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Get the basics right
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Additional Golden Rules:

– Make the easy thing to do the right thing to do. 
• To go a little further on this, if a dirty old oil jug is laid on a pump 

bedplate, then the Operator may use this because it is the easiest 

option. 

– Encourage ‘Best Practices’ by setting up a purpose 

built storage unit in the area, with the correct 

lubricant, in the correct sealed container.
• Get good storage and decanting procedures in place.

• Educate people on the correct procedures to be used.

• Have a colour code system to avoid cross contamination.

– Train people in key roles (quality training).
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Thank you.

Martin Williamson B.Sc.

KEW Engineering Ltd.

www.kewengineering.co.uk


