Q4a. Using AAM To Drive
O&M Decisions

AMPLE

Asset Management Program
Learning Environment
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Core AAM Program Process Tools

System Layout;
Data Hierarchy;
Data Standards;
Data Inventory

Condition
Assessment
Rating
Methodologies

—

~ -

Expected Life
Tables;

Decay Curves

Valuation;
Life Cycle Costing

-~

Demand Analysis;
Balanced Scorecard;
Performance Metrics

e =

Determine Determine
3= Inventory Assess Residual Replacement Set Target
Assets —»{  Condition : —> s LOS
Life $ & Date
Assign Determine Determine Fund
-~ BRERating | Appropriate Appropriate > Your Strate —» Build the AMP
(Criticality) Maintenance CIP 9y
i R S e () i

Business Risk Exp;
Delphi Technique
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Root Cause;
RCM:;
PdM;
ORDM

Confidence Level
Rating;
Strategic Validation;
ORDM

Asset Mgt Plan,
Polices & Strategy;
Annual Budget;
Renewal Annuity

Asset Mgt Plan,
Polices & Strategy,
Annual Budget

—



Capital Planning

CIP CIP
Project Financial
Content Model

| Initial CIP Strategic Business Plan |

| Workshops |

The AAM Model

CIP Execution

Project Management
Construction Management
Permit Management

Capital Program Management

CIP Control

Metrics
Cost control
Reporting
Outcomes management
Corrections & adjustments

| Final CIP Strategic Business Plan |

<

A

Sustained performance @ lowest life-cycle cost

Failure management: capacity, compliance, reliability, renewal, efficiency

“Best Appropriate AAM Practices

AAM Techniques & Tools

Advanced
Asset
Management

Enterprise Asset Management System (EAMS)

O&M Planning
Corrective Preventive
- Planned Predictive
- Unplanned

| O&M Tactical Plan

O&M Execution

Scheduling Skills teams
Procurement  Info & knowledge
Materials mgt Continuous improvement

[ Right work, right time, done right |

v

Operations & Maintenance Program Management

O&M Control

AusIanun WYY,
Juswabeuey abpajmoudj/buiuiea snonunuo)d
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Definitions

e Renewal:

— Repair — normal periodic maintenance, minor in nature,
anticipated in the normal operation of the asset; no enhancement
of capabillities; typically funded by operating budget

— Refurbish/Rehabilitation— replacement of a component part or
parts or equivalent intervention sufficient to return the asset to
level of performance above minimum acceptable level; may
iInclude minor enhancement of capabilities; typically funded out of
capital budgets

— Replace

* Without enhancement — substitution of an entire asset with a new or
equivalent asset without enhancement of capabilities

 With enhancement - substitution of an entire asset with a new or
equivalent asset with enhanced capabilities

e Non-Asset Solutions

PARSONS / GHD



CMMS O&M Triggers

Citizen Complaints
Supervisor “Drive-bys”
Field crew observations

PM Schedule/run-time triggers

Work order generation
Crew scheduling
Crew outfitting
Crew performance
Job costing
Materials management

Input
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- CMMS

BE

==

U

Output

System Architecture/Integration
Data base architecture
Field Interface
Spatial Interface




Key to CMMS Is The Work Order

ced GBA Master Sernies 6.45 - [GBA Work Flow Setup]
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What Distinguishes EAMS from CMMS?

CMMS Asset Registry
Work Order 1 Asset Record 1
Work Order 2 Asset Record 2
Work Order N
Asset Record N

Focus is on the maintenance work Focus Is on an_ asget S
order and maintenance performance performance over its life cycle
for a defined period and on aggregate

performance of asset groups
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... The Asset View

Graph e
o [

Failure Codes

T

ible i

FAILURE MODES IDENTIFIED & ANALYZED

AVAILIBILITY PERFORMANCE MORTALITY COST
LEVEL OF SERVICE
DEMAND, RELIABILITY, PERFORMS OKAY
CAPACITY, COMPLIANCE END OF BUT COSTS TOO MUCH
QUANTITY PHYSICAL LIFE
Yields

Patterns of Failures Across Assets Over Life Cycle of Each Asset Type
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...The Asset Portfolio View

EXCELLENT A REPLACEMENT VALUE (OF PORTFOLIO)
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...The Asset Portfolio View

Inventory of water mains by category and installation year Your Town, USA rﬁ
KANEA

miles

Length of water mains to be renewed Your Town, USA
based on long life expectancies for categories of water mains PTG
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The Evolution of
Maintenance Techniques

. Maintenance:
Ensuring that physical
assets continue to do e e——
what their users want + Condition Monitoring

«Design for reliability
them to dO and maintenance
4 r- *Hazard studies
» Reliability-centered «Risk
i . *Fail d d
maintenance: 2nd Generation :&ggfsrgﬁaﬁ,izg
A process used to » Scheduled overhauls | .small, fast computers
: + Systems for planning sExpert systems
determine what must 1% Generation and controlling work .Mumtgsking and work
be done to ensure that « “Fixwhen broke” | R8(Bi0) SIOW) COMPULErs teame

any physical asset
continues to do what 1940 1950 1960 1970 1980 1990 2000

Its users want within
|tS present Operat|ng Mourbay; Introduction to Reliability-centered Maintenance

context

11
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“Cost-Compression” Strategies.
Asset Life-Cycle Timeline

3
2
Predictive Maintenance
) Condition Based Strategies Failure Repair Repair
O Occurs Scheduled Initiated
% : Failure I Parts, I\/Ianuals: Service
- : Reported | & Tools Restored
- Vibration I I I Located | |
{2 : I ' l ! I
— Audible Noise I | I | I |
@ l : l | , |
- . : | ' l : !
Preventive Maintenance ko l | : |
Time and Usage : I : I : |
Based Strategies : | : : : :
|
8 O I I L I
1
Time
12
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Cost Compression Strategies & Tactics —
The Maintenance Toolbox

Core Strategies

Total
Productive
Maintenance

Reliability Zero
Centered Breakdown
Maintenance Maintenance

Operational Tactics
Design Asset Ll Maintenance
Reliability Condition Equipment .
. Prevention
Analysis Assessment Management
Accelerated Infra_structure, Commodity Design
: ) Equipment, & ; :
Deterioration Configuration For
Elimination SEMeE Management Serviceability
Standardization
Failure Demand Location Standardized
Lead-Time Criticality Failure Failure
Analysis Classification Analysis Codes

PARSONS / GHD
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Total Productive Maintenance

Embraces both asset design and maintenance

Goal is to maximize Overall EqQuipment
Effectiveness (OEE), where:

OEE = availability x performance efficiency x “first-time-
through” quality

Focuses on developing a comprehensive asset
management plan for each asset for the life of
the asset

Ties maintenance objectives to the value chain
(set-up time, lack of materials, poor quality,
equipment functional failures, etc.)

PARSONS / GHD
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Reliability Centered Maintenance —
The Seven Fundamental Questions

1. What are the functions and associated |[FPuIeIEes
performance standards of the asset in

its present operating context? - Lol Ene
2 o performance
2. Inwhat ways does it fail to fulfill its standards
functions? Functional
: . unctiona
3. What causes each functional failure? failures

4. What happens mechanically when
each failure occurs?

Failure modes

5. In what way does each failure matter? Failure effects
6. What can be done to predict or prevent Failure
each failure? consequences

7. What should be done if a suitable Proactive tasks
proactive task cannot be found?

PARSONS / GHD



# of Failures

PARSONS / GHD

Reliability Analysis —Failure Curves

The Six “Generic
Failure Patterns”

Reliability Analysis

“The probability that a
component or system will
perform its specified
function for the specified
period under specified
operating conditions”

I O O O T .

Time

16



Failure Mode Drives Decision-Making

Identify Failure Modes

Availability/ Levels Of Service Mortality Cost
Capacity Quality Risk

Assess Consequence of Failure On Customers /
Community

Determine Treatment Options Available To Reduce
Consequences Of Failure

ldentify Most Appropriate Treatment
Option For Business In Total Life Cycle Terms

PARSONS / GHD



Making the Business Case Starts With Failure
Mode and Risk/Consequence Analysis

FAILURE MODE/S - IDENTIFIED

PERFORMANCE COST

LEVEL OF SERVICE

AVAILIBILITY MORTALITY

DEMAND END OF PERFORMS OKAY
CAPACITY RELIABILITY PHYSICAL LIFE BUT COSTS TOO MUCH
QUANTITY
DEMAND ASSET IS ASSET STILL
EXCEEDS DEMAND INADEQUATE UNRELIABLE AND PERFORMING NON PERFORMING FINANCIALLY
CAPACITY INTERUPTS SERVICE ADEQUATELY TECHNICALLY INEFFICIENT OR
(SUPPLY) UTILISATION OF ASSET DELIVERY TO BUT FAILURE OBSOLETE.HAS POOR UTILISATION
IS POOR UNACCEPTABLE LEVELS LIKELY AND DERIVES LOW INCOME / INCOME

FAILS TO MEET
LEVEL OF SERVICE OR
STANDARDS REQUIRED

HIGH COST OF SERVICE
NON PERFORMING
ASSET

( FINANCIALLY )

HIGH NUMBER OF
FAILURES IMPACTS

ON CUSTOMERS.

POOR LEVEL OF SERVICE

LOSS OF SERVICE

IMPACT DEPENDENT

ON DIRECT / INDIRECT
CONSEQUENCES OF FAILURE

* HIGH MAINTENANCE AND / OR
OPERATING COSTS

* HIGH DEPRECIATION

* FUTURE LIABILITIES ETC

ASSET

* AUGMENTATION
* NEW ASSET

« DEMAND

* MANAGEMENT

ASSET

* DISPOSAL

* RATIONALISATION
* INCREASE INCOME
* CONTINUE SUBSIDY

* IMPROVE MAINTENANCE
* REDESIGN

* REHABILITATE

* REPLACE / DISPOSE

*« LOWER SERVICE LEVEL

* COMPLETE RISK
ASSESSMENT

* COMPLETE ORDM

* IDENTIFY OPTIMISED
RENEWAL

* RATIONALISATION

* DISPOSAL

* OPTIMISED RENEWAL

* LOWER LEVELS OF SERVICE
RESPONSE TIMES etc

|‘TREATMENT'I_ EFFECTS —I_ MODES —l

FILTER ON TOTAL CONSEQUENCES OF FAILURE COSTS TO BUSINESS

PARSONS / GHD
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Zero-Breakdown Maintenance

Strategies are deployed over four phases:

1=

2.
3.
4.

PARSONS / GHD

Reduce variation in failure intervals
_engthen equipment life
Periodically restore deterioration

Predict equipment life from its condition

19



Zero Breakdown Maintenance

Comprised of six core strategies:

i

2.

PARSONS / GHD

Eliminate continuing deterioration by establishing basic
equipment conditions.

Eliminate continuing deterioration by complying with conditions
of use.

Restore equipment to its optimal condition by restoring
deterioration

Restore processes to their optimal condition by abolishing
conditions that cause accelerated deterioration.

Lengthen equipment lifetimes by correcting design weaknesses.

Eliminate unexpected failures by improving operating and
maintenance skills.

20



Reliability-Driven AM Process

Link Reliability Driven

AM Strategy to Work —> Work —> Work
Business Goals Identification Planning Scheduling
‘ !
Identify Physical A
Assets :
Contributing to Continuous Sustained
Goals Improvement AMORe
v Loop Loop
Prioritize Assets
by Ciriticality /
Relative Risk T \4

v Performance </ Follow-up Worlf
Establish Targeted ——  Analysis <4——  Execution

Performance

Requirements assess > EA A

PARSONS / GHD

21



3 Fundamental Maintenance Strategies

1. A zero-based maintenance strategy is one in which no
maintenance is undertaken other than statutory or breakdown
maintenance. This strategy may be appropriate for assets that
are to be replaced, refurbished or disposed (“run to failure”).

2. A preventative maintenance strategy is where maintenance is
undertaken at predetermined intervals (based on time or usage)
for technical, statutory or reliability considerations.

3. A pro-active maintenance strategy is driven by a systematic
Inspection process. Maintenance actions are undertaken based
on the condition of the asset and on its criticality to sustained
performance. Inspection intervals vary with the nature of the
decay curve.

22
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Failure-mode Based Management
Logic

Some
failures
|
Are Are not
significant significant
Some of _
these S preventive
maintenance
| | | effective?
Cannot be Can be
prevented by prevented by
maintenance maintenance
Redesign, replace Run to failure, . Rlepalr&
overhaul repair aliires
monitor
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Vibration Analysis - The Vibration

Profile

PARSONS / GHD

P a1 MO
Pl LLAS FARK FL TS

P Musem |HHPT 2020 [Site Mo, (182 |Mechamical Remarks e =
|Nipme |REUSE DISTFaBUTHEN PUBIF Mo, 3 [Adgrenent maril b Correim. Fump earegs woe showieg sges |
F#’h—-?m- FOMIAL CEMTINFLEAL PR -ftl-i'—-lq-llrni-'-ld Bonce Tan o Sager s fae r=:
O2Feb-bs | ' e - | Lmprer £ twrvem | vus
MR | B jY ¥ e '*'WI_HH'fW-IH':_D\-gl'\r_In-‘|..r_“
— Fallfoale | 20 | B3 ] u: wa | w | 4 | : |
Cowmpler | 0.5 | D30 | 0,38 m:ﬂﬂi | s | B T P 2 A Ears
Ciodor__ [ Block | Rind | Diuw 'Erm'r Miack | Mol irwew | Miwch |t | Hin | Giroen T L e Y
ARl 5 al oS | B
3.0 .m-r.rmu-m-t- e s = o P, [ (I 8 .-______|_ =
. Carrmetort di o ipgeierd 1 r
;-_'5""-———-[—'- S e T TR - b= = =4 4 — £
£
= =3 Bt Sl = "
a.'ﬂ- -5 - - . ] e — ] e o o] = =L B ] e o] e . e e = = A— =] A —f
&
=1 = - — ==l=T=T={f=gr=r==— 5
-W&'ﬂgh_ :
- o= Fo
3
._-_-_ = Ll | 5 2
! Nel | :
L = =y ree : .";'i{‘%’rﬂ
VIBRATION — PROFILE WILCOX CONSULTANTS

24



N ¥
— Sampie County - Waste Water Utilities Systems
--—-—.*__
Pl | Sewage Lift Stations - Electrical Report - Data as Recorded, June, 1998
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CITY OF ** OMITTED **, SEWAGE LIFT STATIONS
EQUIFMENT EVALUATION REPORT, THERMAL CONINTIONS

Identification

O <= Severity Code

IR View o] Component

------

................ Temp

Remarks

Typical

Infrared
Report
Sheet

Visual

26
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Alignment Inspection and
Correction Data

. § © Coupling Failure
= W - Bearing Failure
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Machine Performance Tests

EQUIPMENT EVALUATION REPORT

PUMP PERFORMANCE CURVE
EXFMPLL

IMFLUENT PUME M. ¢ F ”
) et 500 = u

gpe—l—4 L L £ | | ) - !
.E: POE e - oo 440 testlng Of
60 —— o 420

o | [ el g selected

E = =1
F n T s 7 \:\u. ] H .
A | 1 e [ I I
ihou: P S R T bl machines
g~ e .'3"'%.-_ 360 -@- FAC
¢ g =i 30 -8-  Conforms
d : r : o0 <= EHP
11" SRS E EPU ST EP PP B 1 300 = TIH o faC'[OFy
§ 6000 12300 18000 24000 30000

3000 Q000 15000 21000 27000 test

GALLONS PER MINUTE
TDOH = TESTED H/Q CURVE

EHF = TESTED ELECTRICAL HORSEPOWER e )
EFF = TESTED EFFICIENCY Cu rV S .
FAC = APPROXIMATE FACTORY H/Q CURVE

DaTen: May, 1897 WCl
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The Status Sheet (Summary)

EQUIPMENT STATUS SHEET

. O % DMITTED *=, TLORIDA

=ew B, 183 KETAE DY mrnl,r:'rcx ?-l-m- Po. 2 EHIT =
moorr. W HEF TERI0 2 o DATH: 327350
EZYTR ';!|';-'4
RMEITATT RO, 5. sbecowis MeTana FALL R A FHAHES = 1}
FIR R A BE ucrnr'
EEM 3= SHY
YULTRIE 154 TYFPH /MAST
KM PEAKSE o His
FEAGE Y, |2 Bb =7 H
TERE/ Fasal | T3 F dd TR
SORTNE WO |AF23EI0L006 -3 EALAL MO | CE2RAd=0
WMGLET, N0, | SETa RERE TGS 1
YLRTE A- 1] ARFS A 11 LRGE Ei lievin 33,8
YCAST R-C a1 EFBS B 13 LRACE B KR L2 ] pF 17.4
voare Sex  dd BHRR ] '] EACF = |k rn. w3 qu' L4 .0
Ll ualy 1.r._=_- chermal wid olecirisnl 228dlElcan aFa R TIEDs BEY L
EEMAAYE  |wpporsnk Ehesial d-ofalied, Tha clootrical load & esbisfacsnry |
ins avel gpe gw Il e site] ste suel et sug |
1 sl R, EE B0 AT| BLEY ALAs
1 L

FECEAN. (Aligneesl opusi b correrted. Fusp Gacin II-' 1 '\l':l"l"_l '-l'_T“'- it
TERETS |.L. amyess_ fAse alLpimsant. TopovT. HOTOr EAN - ERckv -ﬂ.n- gt

PARSONS / GHD
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'_crr l..'r = ELE I M 3 hia R o . O1h W DYEEALL

Conditions

Overall condition

Picture of machine

Description

All Nameplate Data

Electrical Data

Elect. And Thermal Remarks
Vibration Data
Mech. and Phys. Remarks

Alignment Data
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Graphic Summary - All

Machineg

Example - Waste Water Utilities System rw——
Sewage Lift Stations and Waste Water Treatment Plants
bETvicE
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Condition-Based Maintenance

“Nameplate” Data

+

-

PARSONS / GHD

S : : : . Electro-
Vibration Sonic Thermal Electrical ||Performance||Oil Residue :
: . : : : : magnetic
Signature Signature Signature Signature Signature Signature :
Signature
Modily Londition Lfecay Lurve
Curve Dezcription: {1
Graph ! Details ;
1 2 3
— Predictive Maintenance
5'\ ) Condition Based Strategies  Frailure Repair Repair
Q Occurs Scheduled Initiated
£ % ! Failure 1 Parts, Manualsl Service
E 3 = I Reported | &Tools |  Restored
= = Vibration 1 I I Located | 1
= ’ o oy ! I l I
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a ) 1 | 1 1 ! [
o . 1 . 1 1 1 1 ! 1
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Example RCM Analysis on
Headworks Screen

Ho. Compiled Date Sheet
g%hgnnn 14 TION SYSTEM Bull screens 0 UL 1A g-02 7
WORKSHEET SUB-SYSTEM Ref. Reviewed by Date of
& 1994 Aladon Lid Bulf screens 49
FUHCTION FUHCTIOHAL FAILURE FAILURE MO DE (Cause of failure) FAILURE EFFECT (What happens when it fails)

effluent

1 | Toremove all sedimentary
and floating foreign matter
greater than 1 inch framthe

Cannot remove foreign matter
framthe effluent

1

Warn

extension warn

Bull screen shovel control cahle

Bull screen shovel contral cable

O er time the control cable wears and thins, strands start to
break and eventually the cable looses enough tensile strenath
that it can no longer support the shovel's weight when apen.
The cable breaks and the shovel cloges and cannot be
cpened. During its decent the shovel catches an the scraper
and beaks it off. The shawel continues its eyvele but does not
open and cannat gather fareign matter. The excess material
in frant of the screen accumulates and the water lev el
differential acrossthe screen rises. The shovel triesto clean
the screen more often and eventually the water level in front
of the screen rises enough that the "high level” alarm sounds
in the cantrol room. With time the channel overflows. Repair
time: 4 haurs, Downtime: 9 hours. Special toals: mabile
scaffolding and security bar. Spare parts: YWire rape in stock

The control cable extension is positioned at the portion of the
cable that flexes the most during narmal operation. Cwer
time the control cable extension wears and thins, strands
start to break and eventually the cable looses enough tensile
strength that it can no longer support the shovel's weight
when open. The cable breaks and the shovel closes and
cannot be opened. Dwring its decent the shovel catches on
the scraper and bheaks it off. The shovel continues its cycle
but does not open and cannot gather foreign matter. The
excess material in front ofthe screen accumulates and the
water lew el differential across the screen rises. The shavel
triesta clean the screen more often and eventually the water
lew el in front of the screen rises enough that the "high level”
alarm sounds in the cantral room. WWith time the channel
overflows, Repairtime: 4 hours, Downtime: 5 hours. Special
tools: mobkile scaffolding and security bar. Spare parts: Wire
rope in stock from which to make the extension.
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Example RCM Analysis on

Headworks Screen

RCMI SYSTEM Ho. Compiled by Date S hest

DECISION Buli screens 0 18-t 02 1

WORKSHEET SUB-SYSTEM Ref. Reviewed by Date of

& 1994 fladon Lid Buif scroons ]

Information Consequence H1 | HI | H3 Nt .

reference avaluation :,: g g | tasks Proposed Task Inftial Interval | Can ht:rdune

F FF FM|H | S |E |0 [n1|w [ |H4|H5 |54

1T A 1 Yo M ROY Y Yisual inspection of the shavel cantral cable for hroken strands and reduced cable 2000 eycles  ImMechanic
diameter. Standardsto be established. Replace cable as needed.

T A 2 |Y | MIKN|Y [N[M[Y Replace the hull screen shovel cantrol cable extension 3200 eycles  IMechanic

T A 3 Y| MM Y [N[Y Sharten the bull screen shavel litt cable to eliminate the worn section, fromthe 3200 eycles  IMechanic
connectorto the cupdature. Ensure that both lift cables are the same lenath. The
cahle can bhe shortened twic e before a new cable must be installed.

T A 4 | | MM |Y |Y Yisual inspection of the bull screen shovel lift cables for broken strands and reduced 2000 cycles  Jmechanic
cable diameter. Standardsto be established. Replace cable as needed. WWhen
replacing the cable, ensure that hoth lift cables are the same length.

1T A & |Y | MM |Y [M{KN]HMN Mo scheduled maintenance

1T A B |Y | MM |Y |Y Yisual inspection of the bull screen shovel's lit wench's drums for ac cumulation of M ensuel O peratar
foreign matter. Have the drum's surface cleaned when the accumulation affects cahle
seating.

1T A T |Y | MM |Y |Y Yisual inspection of the bull screen shovel's control wench's drum for accumulation of  |Mensuel O peratar
foreign matter. Have the drum's surface cleaned when the accumulation affects cahle
seating.

1T A 8 |Y | NI{MN]Y |N[IY Luhbricate the bull screen shovel wench's bearings. Mormsto be estahlished. Annuel M echanic

> EAAA
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Maintenance - Contribution to LCAM

Preparation of Operational

Evaluate Specifications and Procedures, Develop
Development Options Maintenance and Inspection Strategies,
Prepare Input to Asset Reference Plan,

Develop Facility Data

Dev't Design &
Design Construction

Decide on Remedy
Improvement (or
Abandonment)

Abandonment
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Improve

(V

Maintainability Checks

Plan

D S
Review and Update
Maintenance Strategies,
Performance, Estimates,
Reference Plan

FEMCA

ORDM

Analysis of Asset

Performance and
Maintenance System
Effectiveness

Prepare and

Consolidate Plans

and Budgets
<

Schedule

Schedule Asset
Related Work =

Identify and
Analyse |. \ Execute Define
Unforseen

Work



Q4: Given the above, what are the likely
changes you wo
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The Pump Station

Superstructure
Control \ - o0l
Switchboard ower Fole
Motors || (i &Transformer
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Access Stairs —_| |
T H Caisson
Inlet Sewer u —
\ — Drive
Shafts
=
H
_Pumps
Inlet Screen .
\ /
[ X
L.\
/ \ / )
Wet Well Dry Well Sump Pump 37




The Layout View

Dry Well —

Wet Well

Gantry Crane

SN

Force

Valves

Local 7/0ad

“\.Landscaf

Security Fence

Incoming Sewers &
Manhole

Planting

Main &

Power Pc
& Teleph
Lines
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Exercise Number 4

Help Tom develop an understanding of the future
costs of the pump station ..

Using the data provided, :

e Assess the future maintenance impacts in
column S and apply the change you
expect..using % shown in column S

 If you believe they will rise, then reassess the
residual physical life and give the component a
new residual economic life...in column T of the
spread sheet

PARSONS / GHD
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Exercise Number 4 Cont.

Using the data provided,

o Adopt a renewal strategy based on your best
judgment using sheet F on the spreadsheet.

o Estimate the cost of this renewal strategy based
on your best estimate ...( In dollars)

 The spreadsheet will calculate the date required
using the shortest of the physical or economic
lives ..

PARSONS / GHD
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Key Lessons Learned

There are lots of ways to renew ( extend the economic
life) of an asset

We need to think differently ...outside our normal box -
our normal culture

We need good technical and cost data to understand the
best time to renew

Our CMMS and Work Orders are the heart of any good
data flow

CMMS - Computer-based Maintenance Management System
41



Take home messages

e Get ‘cracking’ ....( aussie for started)

» Develop a simple approach like this example and
get started

* You don’t have to be perfect to be much better
...(focus on process — data comes later ..)

 We must realize that capital is not free and that
sometimes more maintenance will be cheaper

 Encourage othersto do it ...but
— Don’t try and change the world over night...
— Change your world ...

42
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