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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

 Areview of current culture iIn maintenance

e |SO 55001 —whatitis

« 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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Social Responsibility

Profitability
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Safety Benefits

Injuries Per Year

Reactive Maintenance vs. Safety
215%
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Corrective/Reactive Work Orders Per Year

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.
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Injuries Per Year

Proactive Maintenance vs. Safety
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Why PAS 55-1/ISO 550007

« 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

6 KEWé
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The Cost of Failure to Manage Physical Assets

Relative Share Price — 2003-2012: BP versus Chevron

Week of 9 Jan 2012: == BP 43.77 = CVX 106.09

150%

100%

0%

2003 2004 2005 2006 007 2008 2009 2010 011 2012

Note: 1 = Texas City; 2 = Prudhoe Bay; 3 = Deepwater Horizon
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The Scope of Asset Management

Vital context: business objectives, policies, regulation,

performance requirements, risk management ".'ﬂ'tal bus'nESs

man ass
Important interface: motivation, nu Cts

communication, roles and
responsibilities, knowledge,
experience, leadership, teamwork

Important interface: life oycle
Costs, capital imvestment criteria,
aperating costs, value of asset
performance

Important interface: reputation,
image, morale, constraints,
social impact

ntangiple asse™

Important interface: condition, performance,
activities, costs and opportunities
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PAS 55-1 Strategy

Optimized Life
Cycle

o Create/ - Maintai
Activities Utilize

Acquire n

. _ Corp.
Organizational/ Strategic Goals Org.

Mgmt.
__________________________________________ |
. S Manage PAS 55 I
Capital Investment Optimization Asset |
and Sustainability Planning . Management |
Portfolio System I
I
I
Sustained Performance, Manage |
Cost and Risk Asset I
Optimization Systems :
I
I
I
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Compliance — PAS 55 Strategy / ISO 55000

! 4.7 Management Review ’ 4.2 Asset Management Policy

4.6 Performance
Assessment and
Improvement

4.5
Implementation
of Asset
Management

' Plans

10

# 4.3 Asset
Management
Act Plan Strategy,
Objectives and
Plans

4.1 General
Requirements

4.4 Asset
Management

ChECk DO Enablers and

‘ | Controls
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PAS 55 Implementation A3

Purpose Goal: To Optimise the Delivery of Performance of Physical Assets

2. Strategy 3.0 Planning
The steps towards the desired & Actions, responsibilities &
outcome timescales

Organisational 1. Policy
Readiness Guiding principles

4. Implement 5. Capability
Plans Development

Work Management Competencies Risk

Organisational

Reliability m t
ty Managemen Alignment Performance

Culture Asset Management
Review

Condition Management

Risk Management Change Management

Continuous Improvement Outsourcing

Systematic
Human Capital Continuous

UONIBIUBLIO 3417 AJOYM

Plant Reliability
Optimisation Readiness Improvement

Feedback &
E— 6. Accountability — risk & performance

Organisational

Learning 1 7. Knowledge Management
11 ‘EWC
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Asset Management Policy

« Cleary defines equipment asset

management policy
« Signed by the CEO

* Hung on the wall at
locations

and/or President

all company

« 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.

EWé
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What Goes Wrong in the Plant?

8.73% 1 .SOCVO

23.78%

Procedural Problem

8.98%
Personnel/Human Error

Equipment/Material Problem
Training Deficiency
15.05%

Management Oversight

22.54% Design Problem

7 B B H B B N

19.63% External Phenomenon

Source: Troyer, D. — Reliable Plant Magazine
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The Typical Human Failures

 Lack of  Stress
communication e Lack of awareness
« Complacency « Norms

« Lack of knowledge
* Distraction
 Lack of teamwork

« Fatigue

 Lack of resources

e Pressure

 Lack of assertiveness N\
15 KEWé
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Avoiding Human Error

Pentagon of

Defense Against
Human Error

Leadership and

Management ‘ \\
16 el EWé
N _tangaiog
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Standardise for Success

1. Regulations Formally established task management methods

2. Quality standards Quality requirements specified by customer to suppliers

Customer-specified restrictions and conditions placed on parts and

3. Specifications equipment suppliers

Detailed standards for manufacturing that stipulate dimensions, temperatures,

. 4. Technical standards ingredients, etc.

Detailed work procedures (processes) - usually seen in work procedures sheets

E——
) 5. Process standards

and instruction booklets - often abridged versions of procedures found in manuals |

' 6. Manuals Handbooks of detailed descriptions of work methods

" 7. Circular notices Notices to inform people of new or revised standards

8. Memos Used to communicate to manage extraordinary circumstances not otherwised

For Manufacturing:

Desired

Standard

Technical Process

el =
| Standards | Standards Work R It
Regulates size, Regulates £ Productivi
17 temperature, time, methods, jigs, Ref: Productivity Press
etc. tools, efc.

standardized - also used for other types of notices, minutes, in-house reports, etc. ;

Work orders to
“inspect the
machine” or

“PM the
machine”
aren’t
procedures.
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Unique

identifier

General

considerations

including
safety

Maintenance

operation procedures

must reflect

environmental and
operating context of
the machine or

system.

18

Anatomy of a Good Procedure

Material and

tool requirements
for kitting

Standard Maintenance NSP-S-002.01

Details specific
to the particular
procedure

A D O AT AR T i AR
o o

At AN rai a) € B ey ] &
A e o Sl e e i gty

Sampling Procedure

(Fw gy i A W = AT 1T e

and

the Pictures and

graphics to

complement
text

Ref: Troyer, D.
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The Best Practice is in the Detalls

Check oil pressure. Confirm that oil pressure is between [X,] and [X,] psi.
Check temperature of DE Confirm that temperature of DE bearing is between is
bearing. below [X°] F.

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

grams to the NDE bearings of the electric motor.

Tension belt. Tension belt to [X] Ibf, 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.

EW
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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.

Comply With:

DOE STD 1029
Writers Guide for
Technical Procedures

20

Create standard
maintenance templates.
|dentify fit, tolerance,
guantity 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

EWé
N tuogeig
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_ubrication Scheduling

Condition Based Lubrication

Planned &

Preventative Predictive Maintenance

Maintenance « Wear Debris Analysis

« Small volume « End of service life on
machinery large volume systems

* General greasing

Proactive Maintenance

« Oil maintenance on large
volume systems

« Ultra-Sonic greasing

« Oil conditioning and
filtering

Breakdown
Maintenance
*NOT for
lubrication

You need Procedures-based

Lubrication Management

21
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Setting up the Hierarchy

@ KEWbic Lubrication Planner - Example.sdf - [Hierarchy]
@ File Edit View Inset Window Help

-} Acme Teminal Configuration | Data | Procedues | Schedde |  Hstoy |  Trends
(- Dockside )
@ Conv Name: Sump Hidden: [
% poieel e —
=8 (_E_an!ry Travel Wheels \, Code: Seq:
- “ South Side (Liverpool)
- Notth Side (Crossby) cument: [ Open H Add_ ][ Delete ]
ear Leg Gantry Travel Drive Unit 1 Coent

(@8 Rear Leg Gantry Travel Drive Unit 3 >
-m# Rear Leg Gantry Travel Drive Unit 4 &
i@ First Floor Level '
gl Slew Level
- A DPPembleuiga
[#-#f Reclaimg

jﬁ Lomy Lo 4G
-¢¢ Rail Loadi
g Water Tg
[t-¢ Stores

e

Often, the EAM/CMMS is set up at
the asset or component level.

Maintenance work is done at the

subcomponent, part and point
level.

, (Ew)
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The 5 Rights of Lubrication

The Right
Lubricant...
Check the
colour coding!
‘Do not mix
lubricants!

In The Right
Quantity...

*‘Use the correct
containers!

Do not over
grease!

At The Right
Time...

Aim for 100% on
lubrication PMs!
‘Don’t skip the
schedule!

At The Right
Place...

Check the
location and tag!
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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.

w

Inspec

he 2 gr

fittin

f

4. Apply|6.7 ml/6.0 gm/6.0 shots

or
of

m —repl if necessary.
Shell Alvania RL3 grease to the Drive

End (DE) bearing.

5. Apply|3.3 ml/3.0 gm/3.0 shots

off

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.

Visual Aids

Asset Image

With a very simple work instruction, the
maintenance tech is equipped with the
information necessary to carry out a
precision lubrication —no guesswork!

24

Shell

Alvania
RL3

t



Lubrication and ISO 55001:2014 Bl ECE

BEARING RELIABILITY CONFERENCE & EXPO

Use Pictures to Aid Inspection

LOOK For:

O Lube Level

L Lube Color
O Lube Leakage

Oil Change Color Gauge

1 2 3 ) 4 5 ) 6 7 Watery
NOT OK NOT OK
CAUTION URGENT

(Ew)
N
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Equipment Modifications

Breather - Specify type and

zize.
H OC connector- specify
Zpecial breather/QC type, material and M/F.
adaptor. Y Ef
It is sometimes necessary

to modify the equipment

to achieve reliability and \E
maintainability goals.

Oil Lubricated Pump - Common
Sumpw/ Sample Valve

MNDE

Epecial samplevalve/GC
adaptor. Specify size and
type.

¥ OCconnector- specfy
type, size, material and
MJ/F.

Shut-off valve.

__—

Minimeszssample portwith pitot
tube extension - specify bol size
and material.

26
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Written Procedures

NORIA STANDARD PROCEDURES

Standard Maintenance NSP-S-002.01

General Considerations

The importance of ol sample quality can not be overstat-
ed. Poor samples lead to poor decisions to act or not to
act based upon faisely positive or negative oil analysis
readings.

Some il properties are generally homogenous and rela-
tively unaffected by sample locations. They include:

« Viscosity

* Neutralization number

+FTIR for oxidation, sulfation, nitration and additive levels

Other properties are very dependent upon sample loca-
tion. Those include:

«Particle count
* Moisture levels
*Wear levels

Some general sampling guidelines include

~Sample while operating under normal apphication and
environment conditions

+ Sample from live zones "on the run"

«Flush upstream of filters and downstream of components
10 assess the machine's condition

+ Instal testing sampling hardware that minimizes interfer-
ence and allows samples to be drawn from the same
place each time.

+ Flush sampling ports effectively o reach the fluid of
Interest.

«Employ procedures that maximizes data quality and con-
sistency and minimizes procedural
noise and interference

n
*Use clean bottles and tubing where

required =8=
*Sample at proper frequency T
+Record sampiing hours to “time nor- Une
malize” the data
*Analyze or send the sample 1o the
tab immediately
«Educate staf about the importance -

of high quality oil samples 10 the
maintenance decision process.

«Train staff on the deployment of effective sampiing pro-
codures

Sampling Procedure

Drain-Port Location

This method of sampling involves the removal of tank and
sump drain plugs so that a sufficient quantity of ol can
gravitate and drain into a sample container. Once the
sample has been obtained the plug Is threaded back into
the port. In some cases an equal amount of makeup fluid
must be added 1o the sump to make up for the fluid loss.
In large tanks a ball valve often replaces the use of a pipe
plug and serves as the tank drain.

Material Requirements for

Obtaining a Sample

« An appropriate hand-wrench to extract the pipe plug
from the port

*A certified clean capped sample container

« A larger flushing container

+Bottle label

« Any other required documentation that will accompany
the sample

« Appropriate shipping container(s) if the sample(s) is
(are) to be sent to an outside laboratory

Sampling Procedure

1. Draw sample during normal operation of within 10 min-
utes of shutdown

© Copyright Noria Corporaticn. Duplication of copying without writien permission of Noria Corp. is strcty pronbited.

Ref: Troyer, D.

Benefits of Procedure-based Manufacturing

Clearly Define Preferred Practice

Consistency and Continuity

Reinforce Best Practice

Define Training and Certification

Enable Quality, Safety and

Environmental Compliance

EWé
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Lubrication and ISO 55001:2014 Bl ECE

BEARING RELIABILITY CONFERENCE & EXPO

“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

Doing the Right Doing the Right
Work Wrong Work Right

Goal!

X

Inspections, Monitoring , Planning
and Work Management

details Doing the Wrong Doing the Wrong
— Materials and tools Work Wrong Work nght
Execute Work Procedures, Skills, Tools, Materials
— Skills and training and Work Quality Checks

— Work quality assurance

x KEw)
N tngeie
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Designing for Best Practice and
Lubrication Excellence.

N s
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2]
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The Path to Success in Lubrication Excellence...

Audit

Measure

Educate Implement

30
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Audit Overview

Lubrication - Overall Score
|
Condition Monitoring e #|
Oil Condition e
OEM o
Equipment T
Handling e o
Storage e . m
Staff Awareness E— ey —
Purchasing o — m
0% ZUI% 4UI% 60% 80% 100%
World Class is 90% or higher
31 mCurrent Best in North Sea ‘EW‘
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Drums with
handling akil
I\ damage. A

[Lack of dessicant breather
will'result'in selids and
moisture in the oil.

Unacceptabl Sitratiensthat will lead
to high levels of waterin the oil.
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Drums stored-in
exposed environment.

Drukr“ﬁappears to
be old. stockeus)

Oil stored-in‘exposed |
location.
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Drumm e

marked and-ends- —
notcapped. " & —

Water.visiblein 4
open spoutize
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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. Datalook-up
35 ‘EWQ
N oo
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Output of:
*Scheduling
*Reports
*History
*Trends

7

36

The basic structure you need

(

Hierarchy:
* Asset List
*Stores

Template:

Defines the point on the
Hierarchy and stores the
inputs on the template

questions that get used in
the procedures.

/User definable:

*Text/Numeric
*Parent Item look-up
*Directory listing
*Data look-up
*Formulae

*Picture

Procedure:

Defines the task
associated with the point
on the hierarchy and
takes the specific asset

values from the Template,
and allows for Role,
Route, Priority, Time and

fixed and Interval setting.

\/_

/User definable:

*Template specific
*Any language input
*TAG values

* Call for Picture

@
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Notes on the Hierarchy

The hierarchy comprises
the:

€} KEWbic Lubrication Planner - Example.sdf - [Hierarchy] =

@-file Edit View Inset Window Help ' ) ‘ ° Asset |ist defined by
TR Docaie ‘ area, system or module.
£ Converors
 fo *Assets can be
e categorised by machine
N e e L o R train, machine, and

(=¥}, Grease Reservoir

component.
*Stores for item listing of
spares and oils.

[#-#:8 Rear Leg Gantry Travel Drive Unit 2
(#-B-8 Rear Leg Gantry Travel Drive Unit 3

L@ B8 Rear Leg Gantry Travel Drive Unit 4

| b4 Fessharice — S e : = A picture and document
— : \ file can be added at any
level.

. R— * (Ew)
N tngeie
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A note about the Stores

e

The Stores should be
Tl KEWbic Lubrication Planner - Syngenta_lubrication.dsn - [M pOpU I atEd With the
:“ Stores « || Configuration Data | Procedures |

A — typical spares and can
58 Teriaes . Vo8 MNERAL O o be accessed as a
& 4 ibooor S Temgie: =< | Directory from with the
' | Template when adding
machines.

| @ EP2LCHT Grease
| @ EP2LiGREASE
| G3LEP

| VG2-SEALH1

| g VG8 MINERAL OIL Commegi
| - VG15MINERALOIL

| - VGI2-AW MINERALOIL

| - VGBE-AW MINERAL OIL
. VG100-AW MINERAL OIL
| - VG150 MINERAL OIL

| . VG220-LUBE-EP

| L. VG150-EP MINERAL OIL

| VG320-EP MINERAL OIL

g VG320 SYNTHOI

| g VG460 MINERAL OIL

g 50%Glycol S0%WATER M

. .. CLEARGLYCOL

| - 50%BLUE GLYCOL-50%WATER
| L.gf BLUEGLYCOL

- Tool Store

m

(i Asset Care
G- Supplers

(i Hydraulic Motors
3] Blectric Motors
-l Mechanical Seals
G- Pumps

(i Gearboxes alll

| EWé
38 ¢
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Define the point on the Hierarchy

ion Planner - Example.sdf - [Hierarchy] o

View Inset Window Help

al
rs

o
1y Travel Wheels
south Side (Liverpool)
Vorth Side (Crossby)
k# Rear Leg Gantry Travel Drive Unit 1
=-¥%, Grease Reservoir
. ¥ Reservoir
=-¥%, Gearbox

- Sump
18 Rear Leg Gantry Travel Drive Unit 2
1 Rear Leg Gantry Travel Drive Unit 3
18 Rear Leg Gantry Travel Drive Unit 4
Floor Level
Level
or Slew Level

39

~

m

| Data | Procedures |  Schedud
Hidden: (7]
Seq:r 2
[ Oven J[_A

—

Define the Hierarchy Point:
*Asset name

Template Selection
*Hidden in normal view
-Sequence - positioning on
hierarchy

*Pictures and Document
files

*Asset Criticality
«Comments
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Define the data set to be captured

File Edit View Inset Window Help

LB + | | Configuraion bata

-4 0858 (MP1) [—

s 0915 (MISC) fiGueolion

J: g 0843 (KIP) Part of Functional Level 5

5o 056 REGLOND e

T ‘_“‘ 2 Inspection Interv:
E":’ilsmm Sampling Interval- Days
A i O Type
L a?‘_m Colour Code - Ol
! L‘;%S’d | Shape Code - Oi
I: 1 Sump Capacity (L)
[E3] :ig; Maximum Sump Cil Change Interval (Days) S
o M Ftr Chenge terval Daye) Capture data specific to the
| 569 - 5 . .
| a2 i S S point and define user
o§ 5 e specific answers by:
e =
.“ 30 Manufacturer | MIN 'N - t t H t
+= 3 Mode! P umeric or text Iinpu
T8 S| s cmmay e -Parent Item Look-up
] Sump Capacy (US Galors) . . L.
g B No.of tes an Sump Nere *Directory listing from a
oy B Frer _ L Hierarchy point
- 40 Number of Constant Level Ollers/Reservoir bottles | None
g o Faerpat munber _ *Data look-up from tables
¥ Fit Quick Connect Drain Yes

o8 o002 R - 5 *Formulae

i 383;: PARAQUAT) Fi BS&W Bowl No

® = 0614 (LP. Ar) F Quick Connect il [ves

® 15 (H.P. Ai ion Chamt |

+ z 233 E\N’urk‘:‘\l\fmer} R Bgarsion .No

-#f 0709 (ETP) Fit Dessicant Breather | Yes

-4 Stores Fiter Cart | Hi-Flow Fiter Car

Nt
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What to set in the Procedures function

@} File Edit View Inset Window Help

&M Acme Teminal

(- Dockside
D“Conveyo's
(4 Stacker
(- Reclaimer
- Gantry Travel Wheels
Jﬂ South Side (Liverpool)
- North Side (Crossby)
] uRea'LegGairyTrzvanvaUm1

(4@ Rear Leg Gantry Travel Drive Unt 2

(#-m8 Rear Leg Gantry Travel Drive Unt 3

(#-m:# Rear Leg Gantry Travel Drive Untt 4
#§ First Floor Level

W Rubia TIR 7400 15W-40
@ Rubia XT 15W-40

9 Drosera MS63

Q@ Carter SY320

9 Carter SY460

@ Carter SP220

Q@ Cater 100 (EP Gear)
Q@ Carter 150 (EP Gear)
Q@ Carter 220 (EP Gear)
Q@ Cater 320 (EP Gear)
Q@ Carter SH150
@ Carter SH220
Carter SH320

-l

m

This procedure describes the inspection process for a Sump, Reservoir or Tank.
Safety.
Follow the company safety policy when i ing the tank on equij that is

Matenials

 This procedure requires a clipboard and a blank Tank/Sump Check List.
[Preparation

No preparation

Execution

Examine the T: /Reservoir for any visble signs of

Set procedures and
PMs to be assigned to
a hierarchy point. The
PM can be defined by:
*‘Role

*‘Route

*Task time

*Priority

The procedure can be
previewed or
recorded.

ank/Sump. signs of leakage.
Chod(hOiavdndc&ormdmd(emlewdsabovelhemunm but not above the maximum mark.

Examine the hamber and replace #
Em'eﬂnBSleMiMedfawdeawaa
(Check the 0 temperature is within limits
l&nﬂlevdneedstmmm:tMOTopw

procedure
iweadmwmhm&emnaktohvmmndemu and report any leaks or damage.
the desiccant replacement procedure.

breahemsauraed initiate the breather
lthe chamber is d: d. inttiate the 2

{Picture}

chamber replacement procedure

(Ew)
N
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Step 1 - Set Up a Lubricant Store

Create a list of products

a. Oils & Greases

b. Filters & Breathers

c. Other machine spares

Identify the specifications of each product
Identify the supplier details

Rationalise and Consolidate Inventory
Assign a generic code and colour/code symbol
for each product

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.

@ Equivis Z515 EP
- Equivis Z532 AW

= [Opersting Temperatire Range [Ty

uuuuu

m

P20
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BRAE FIELD LUBR'CANTS @

GREASE
SPHEEROL

£ ) Hyspin GREASE
s & | B
46 68 100

SX2
GREASE

SPHEEROL
EPL2
Oceanic WPOceano
HW540 I i 449
Perfecto Perfecty Perfecty o
B66¢
Aircol I Aircol
P068 W pp1gy
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Step 2 - Map the Plant

=mx ] Create a Hierarchy of Assets by Area or Module

Define the tag system (SAP/Maximo etc.)
Split the Asset Train into individual Machines

Split the Machine into Lubrication components

a k~ WD

Physically check each machine against the

registered Asset Base to ensure it Is correct

SR Fing

Nt
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Step 3 — Identify the Asset’s Lubrication Needs

1.Assess each machine for the information = T e
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 g~
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.

ues |  Schedde | Htoy

Regreasing Interval - Months (Calculated)
Comected Regreasing Interval - Months (Caleulated)

EWé
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Step 4 — Add in Best Practice and Reliability

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.

46
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Step 5 - Assign Procedures for each Lubrication Point

Identify the procedure or task

Select aresource level or role for the task

1.
—
= meser o 3, Enter atime to complete the task
—-——= Assign a priority and route for the task
5. Scope or Purpose
6. Materials List o @T
im 7. Tools List : - b
"9, 2 | i et avatie I

Preparation Checklist e

oo 10, ACtual Task Description/Routine

ok ) [cmen | |

~ Allow for a sign-off for each time the procedure is
" used, and if required to enter a reason for non-

Undc plug - be aware il
:
irzin plug.
Ens: mect.
nect the hose from the hand pu
=
Remq
CO pletlon. ﬁEw\
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Embed images in the procedures for clarity

@ File Edit View Inset Window Help

=% Brae Field
=)-ups East

(-3 SYS-00 - Wellhead & Manifold

-3 SYS-01- Separation

34 SYS-02-L.P. Gas Compression

-3 SYS-03 - NGL Recovery

-3 SYS-09 - Flare System

(-3 SYS-15 - Air Compressors
-3 SYS-18- Aviation Fuel

-3 SYS-22 - Seawater System

-3 SYS-23-Potable Water System

3 SYS-25- Sewage System

3 SYS-26-Closed Drains

# SYS-37- Hazardous Supply

3 SYS-38 - HVAC Hazardous Extract
-3 SYS-39 - HVAC - Non Haz. Supply
-3 SYS-40 - HVAC - Non Haz. Bxt. & Recirc.

-3 SYS-42 - Fire Protection (Wet)

-3 MOD-56
- PX4201X - Fire Water Pump

-

- Hydraulic Starter

- Ventilation Fan
B8 PX4202A - Fire Water Booster Pumg
[+-m8 PX4202B - Fire Water Booster Pumg
[+--m8 PX4203A - AFFF Concentrate Suppt
(£ PX4203B - AFFF Concentrate Suppt
(-3 SYS-57 - Emergency Power Generation
-3 SYS-62-AC - UPS and DC Supplies
-3 SYS-63 - Subsea Pipelines
()34 SYS-65 - Subsea Chemical Injection
[#)-34 SYS-67 - HVAC Living Quarters
(-3 SYS-69 - Driling
(-3 SYS-79 - Driling
=3 Stores

48

Configuration | Data

Name:  Gland

Code: = i Seq: =
Document: [ open | [ Add.. | [ Delete |
Comment:

EWé
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III_E_ ad A TUF T LTI Y

-3 SYS-79- Driling Changing supplier of your grease gun?

3 St )

. ..!Eriibn-cam Store The new gun gives 50% more grease
EI_E_ Tool Store

49

(|

Build in flexibility

----- # Standard Gun per shot.

.8 Hi-Flow Fitter Cart

----- & Lo-Fow Fitter Cart

.8 Hi-Flow Drum Top Filter Unit
- g General Stores

Worried about over-greasing using the

existing calculated number of shots?

+- 3 Suppliers

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.
ﬁw;
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Step 6 - Complete the Procedures Library

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
‘Ei" L““"'*‘”""’ Analysis Sample Collection.
Er) Hierarchy 3. Implement and train the personnel on the
o Procedures
remplates software and new procedures.
. Data Tables...
a Reports... |
: Procedure Sections...
< Operational f
Criticalities.., || Configuration | Data Procedures | Schedule |
Pririties... Procedure Due Preview
_—— » Sump Cil Cha... |+ | On condition Record...
OAGearbox 17/08/2008

50
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Use Reports to aid planning and upgrades

@ KEWbsic Lubrication Planner - norec.sdf - [Qils/Volume]

!@ KEWbic Lubncation Planner - norec.sdf - [Hierarchy] @ Flle Edit View Window Help
@ File Edit | View | In-=  t6-a- L ! | Parertérea Area Machine Tran Hachie Comoonsnt Vems  OiTize |
5 ~] Hea ONCE complled reports can be generated to

Ship Un Proce

asuw . identify such actions as:

Convey|

I
I
I
S®e o= 1. What machines need breathers.
:
I
-

q Repoi . . .
8™ 5 \What machines are on the Oil Analysis

q Water 1

Oper:
soes| O programme.
Critic
. 3. What machines need grease lines extending
- Repo
- 4. Etc.
» Qils/Vaolume SELECT ltems_4.kemMName AS Pan vickener Tank Belt Press Feed Pump Nol Pump Sump 5 Carter 100 (EP Gear) —
. ) sickener Tank Belt Press Feed Pump No2 Pump Sump 5 Carter 100 (EF Gear)
Fit Qil Sampling Valve? |SELECT tems_4.kemMName AS Pan —— Corveyor 4 Goarbox Sump 130 Carter 320 (EP Gear)
Fit Sump QCF? SELECT  kems_4 ftemName AS Pan|= e Comeyors Searoox Some B Cater 320 (EF Ger)
. = T ickener Tank Thickener Underflow Pump No1 Pump Sump 5 Carter 100 (EP Gear)
Fit Sump QCD? SELECT tems_4.kemMame AS Pan mveyors Comveyor 9 Gearbox Sump 70 Carter 220 (EP Gear)
snveyors Conveyor 10 Gearbox Sump 12 Carter 320 (EF Gear)
Fit Expansion Chamber? | SELECT tems_4.kemMame AS Pan — Conveyor 10 Fluid Coupiing Sump Azolla 7546
Fit Dessicant Breather? | SELECT tems_4.kemMame AS Pan 0 frreyen Comveyor 108 Gearbox Sump 1 Corter 320 (EP Gear)
. - srtry Travel Whesls | North Side Drive Uit 1 Rail Clamp Sump 6 Azolla 2532
Qil Analysis? SELECT tems_4.kemiame AS Pan nveyors Conveyor 1 Gearbox Sumg 70 Carter 320 (EF Gea)
< [ b

‘ \
51 EWé
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Use Reports to aid scheduling

# KEWbsic Lubrication Planner - norec.sdf - [Oils/Volume]

i File  Edit  View  Window  Help

| | ParentArea Area Machine Train Machine Component Volums il Type
ster Sump 87 Equivis Z515
- - Sump 122 Carter 220 (EP Gear)
Reports can be generated to identify for S
Sump 245 Carter 220 (EP Gear)
. Sump 10 Carter 100 (EP Gear)
_ management: Sy 1 e oo
@ KEWbic Lub Sump 122 Carter 220 (EP Gear)
. 1 - Sump 122 Carter 220 (EF Gear)
2 re ' ], \What machines are overdue on o mEro
[ Sump Carter 220 (EP Gear)
EIM W = Sump 122 Carter 220 (EP Gear)
q Ship g r e aS I n g . ster Sump 18 Equivis Z515
- . ster Sump 18 Equivis Z515
q Shlp - . Sump 80 Carter 220 (EP Gear)
«c 2. Type and volume of oil in each sump. -
q Stac Sump 15 Carter 220 (EF Gear)
S - Sump 10 Carter 100 (EF Gear)
47 3 Stock levels in the stores e e e
q |_0IT'_| ster Sump 3 Equivis Z515
q Rail 4 Et t Sump 245 Carter 220 (EP Gear)
- C e C Sump 245 Carter 220 (EP Gear)
q Wat - - - ster Sump Equivis Z515
~#f Stores o Treatment Thickerier Tark Thickener o o Pump Sump 5 Carter 100 (EP Gear)
Reports = Treatment Thickener Tark Thickener Underlow Recycle Pump No | Pump Sump 5 Carter 100 (EF Gear)
= Treatment Thickener Tark Thickener Underlow Recycle Pump No2 | Pump Sump 5 Carter 100 (EF Gear)
ReportName SaL ~ = Treatment Thickener Tark Bekt Press Feed Pump No Pump Sump 5 Carter 100 (EF Gear)
F ar Treatment Thickener Tank Belt Press Feed Pump No2 Pump Sump 5 Carter 100 (EF Gear)
= | » SELECT ftems_4 ftemName AS Pan pool Bulk Teminal | Conveyors Conveyor 4 Gearbox Sump 130 Carter 320 (EP Gear)
Fit Oil Sampling Valve? |SELECT ltems_d lemName AS Pan pool Bulk Teminal | Conveyors Corveyor 5 Gearbox Sump 13 Carter 320 (EP Gear)
sr Treatment Thickener Tank Thickener Underflow Pump No1 Pump Sump 5 Carter 100 (EP Gear)
Fit Sump QCF? SELECT ftems_4.kemName AS Pan|= ool Bulk Teminal | Canveyors Coreyor 3 Gearbox Sump 70 Carter 320 (EP Gear)
Fit Sump QCD? SELECT  hems 4 kemName AS Pan pool Bulk Teminal | Conveyors Conveyor 10 Gearbax Sump 13 Carter 320 (EF Gear)
= pool Bulk Teminal | Conveyors Conveyor 10 Fluid Coupling Sump Azollz Z546
Fit Expansion Chamber? | SELECT tems_4.kemiame AS Pan pool Bulk Teminal | Conveyors Corveyor 104 Gearbox Sump 13 Carter 320 (EF Gear)
Fit Dessicant Breather? |SELECT  kems A hemMName AS Fan Unloader 1 Gartry Travel Wheels | North Side Drive Unit 1 Rail Clamp Sump 3 Azollz 2532
= pool Bulk Terminal | Conveyors Conveyor 1 Gearbox Sump 70 Carter 320 (EP Gear) |
Qil Analysis? SELECT tems_4.kemMName AS Pan il
4 [ b
- o) (o EW
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L3 L3 15 1S L3 |5 |5 [5 |5 |5 |5 |5 |5 |6 |&.|8
- & 1

Record Procedure Ex

kem name:  Ship U

Procedure:  Sump (

Date: 23/07

Question
Was this pr
» Reason for

& &

Was any o

-

Was any w
Was the dr
Was the il
Quantity of

53

Daily Routines should be selected for a daily listing
or for atime period and sorted based on:

The Procedure must be recorded as completed or
not completed

Daily Routines & Planning

Area

Route —
Task Priority =
Skill Level —

Task or Procedure type

E e e
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Trends & History — Compliance & KPlIs

Task Compliance should be

reviewed regularly. = =
obal 15W40 - il Stock Check
|p ing —— No. of 208L Drums remaining \

T T USE the History with comments to
e umanianiei [€VIEW the reliability and schedule
st e fOr CcONtiNUOUS IMpProvements.

Gl non-col

completed?

Review product usage on aregular
— basis.

Was the oil level low priortod... J | | | |
Quantity of [DIL] used in L | 08/03/2010 05/04/2010 03/05/2010 31/05/2010 28/06/2010

[ ok [ canel

Nt
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Other useful features to include

Make it easy to print a label
Oil & Grease drums.

Castrol Alphasyn P
G
DO NOT Mix LUBﬁlCANTS 220

Refer to the MSDS for Safety Notices

55 gEW‘
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Other useful features

# KEWbic Lubrication Planner - norec.sdf - [Hierarchy]
@ File Edit View Insert Window Help

Il &AM Liverpool Buk Temina Configuation || Daia " Procedures |
1 1 Question Answer
Supplier details and -
information ShOUId be Address Line 1 Lubricarts Division UK
. . Address Line 2 Pottery Lane
easily accessible. e L 3
Post Code WF11 8JY
Enance Town/City Femybridge
[ & Lbrcart Store Courty West Yarkshire
- Sinco Courtry Perp—
ﬂ( High Output Grease Gun Contact Bob Wood
E—JD?: pp';l‘i’e“r‘sompm Grease Gun Telephone - Office 01977 636200
i} DesCase Telephone - Mabile 0771 445 2364
g Flopac Email jo watson@Etotal co.uk
G___;'gb;";f;rg“ Hd Accourt Number 4301320010
Morec Account Mumber 337691
Telephone - Technical Support | 01577 636222
Telephone - Sales Admin 01577 636225
Website www total.co.uk
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Lubrication and ISO 55001:2014
Other useful features

\

Sheljj Albj
Ida Gre
hel . ase HD
5,Lm"l;'stnal Speciality multi-purpos 2
ida & ) ¢
Grease HDZ 5 5 Premiym, Quality h‘gfiease
bids - hig EMperatyre

Bressure. grage,
N rolling pager, S=S902d, for the
rings, under veryardu.,u;g ws ”"’";"az:bon OF heavy U‘E;f?m
i

Supplier and OEM SDS &
PDS files should be easily S5 s Grese g vy

, P s " XIS prees ™ P et o g
accessible as an embedded S s

;ﬂismm-mmm
H:uan-c;rmnl.,m _—

a3y,

* Zultapge 1or wigka

file.
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Getting Lubrication Right.

* 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.

« Aculture 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.

EWé
N tuogeig
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Get the basics right

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
bullt 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).
59
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KEWé
Martin Williamson B.Sc.
w KEW Engineering Ltd.

www.kewengineering.co.uk

Thank you.
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