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Webinar Objectives

Demonstrate how to use Maximo to:

1) Identify what equipment is important and why?

2) ldentify how it fails and the resulting consequences?

3) Identify what will be done to prevent or mitigate the risk
4) Illlustrate how to capture and automatically disposition
feedback on the effectiveness of those actions.

- - On-going Refinements - -

Fail :
Asset Mﬂ‘é’: ﬂarﬂne Ezgﬁ Reviews Ideal
S intenance - = Maintenance
» Effects P o
Priontization Program Strategy

Analysis
* Actuals —I

The Right
Maintenance

at the Right Time
by the Right Staff
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Cost Savings
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Reliability Centered Maintenance

® Whatis it? ... Asset performance optimization
@ Do lneed It? o, Supports continuous
@ Once | have it in place, is that it? improvement

The first step toward reliability centered maintenance is to capture,
categorize and review asset information. But, how do you focus scarce
resources on those items that would cause the most disruption if they were
to fail to achieve highest ROI?

@ Simply stated, the RCM Extension
supports:

~ Doing the right activities
~ To the right assets
~v At theright time ié
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Questions to Consider

Concerns:

@ How do you know you are performing the right PMs?
and at the right frequency?

@ What if the maintenance personnel have knowledge

regarding asset performance but it is not being

properly captured?

What if the data being captured is all textual format?

What if you are missing foundation data, e.g.

locations, assets, failure/problem codes?

What if your assets are not ranked in terms of

riticality?
5 Y EAM System
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Questions to Consider (part 2)

@ Some have said, “For years and years, we have had a
lot of good data. But it was in the heads of our most
senior staff, and, many of them plan to retire soon.”

@ For some organizations, the Maximo system has
verbose descriptions stored inside the work order. This
text might contain problem assessments, suggestions
to prevent future problems, and even design changes.
Unfortunately, there is no way to quickly slice-and-
dice this data categorically.

@ ItiIs a common misunderstanding by maintenance
organization that by typing text-only descriptive for
problem/cause/remedy that this data alone provides
adequate medium for failure analysis.
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Defining What is Important and Why

Key Information to Capture:

@ It is important that we capture “actionable data” in
addition to descriptive.

We should understand the design function of the
Operating Location (what is it supposed to do)?

How critical is the Operating Location to the process?

How does it fail and what are the consequences of
each failure?

And what other
considerations might affect
the performance of the
equipment?

<
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How to Mitigate Failure Risk

Maximo Considerations:

@ Most failure risks can be mitigated by Preventive or
Predictive Maintenance as scheduled by Maximo

- - but what confidence level do you have in your
PM/PdM program?

hat is the basis for the strategy and frequency?
@ Which risks are the PM intended to address?

¥ How does the PM specifically address the failure
mode? Where is this stored in Maximo?

oW
W
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Establish Maintenance Strategies

= Determine asset/system priority (store in Maximo)

= Determine operating context for the asset being analyzed
(cooling water system is to maintain water from 40°F to 45°F).

= Define the asset’s functions (maintain water temperature and
contain water in the tank).

= Assess possible failures (water too hot, or, too cold). FMEA

= |dentify possible failure modes or root causes (heat
exchanger fouled, valve closed, pump bearing fatigued).

= Determine the most probable failure effects for each failure
mode (inefficient heat exchanger results in higher utility cost,
extra cooling tower sections in operation, eventual inability to
deliver quality parts).

= Then propose an appropriate maintenance task for each
failure mode.

This is all possible, but you have the power within Maximo
with some education, to immediately enhance your failure
analysis process and asset performance.




Cohesive RCM Extension

There are no new screens, but alterations to existing Maximo screens
have been made, such as adding new tabs.

Standard Tools used:
D C} Application Designer, Database
Configuration, Domains, Escalations,
| S— LR — | Notifications, Workflow

Locations, Locations,
RCM EMEA RCM
Streamline
I I I I I I
PM . PM main,
Master PM matlk Work Orders
RCM tab el
| C_J C_J

No customization to Maximo is
Work Order  Work Order required which means this solution is

main, main, easily upgradable.
RCM tab, RCM tab,

CM work type PM work type
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Cohesive RCM Extension

- - Locations, RCM tab - -

'mm p_ﬁo‘lb lia Reports » Start Center 2 Profile » Sign Out

List Location Assots History RCM Swreamline | RCMFMEA |  Safety Meters Specificaions
Location |8R430 ] (Condensate Retum Pump- Centrifugal/100GPM Site  [BEDFORD
Design Function  Provide Condensate to the boder feed pums from the condenser. Failure Class t?UK*PsV ] »
Criticakty | 4|0  [Critical
/ILI Design function defined E'ou'“’“(':‘;‘:; INDOOR |+
: : ty CONTINUOUS &
for this Location/asset i | id _
TRy S l’ Ll e1-202 » ' Downlcad | -
Failure Modes and Effectis A 1alysis
Problem * Description Functional Failure?
s LEAK ] Leaking a
> LOWPRES Low Pressure ) a
Details
Problem [LEAx |~ [Leaking O
Functional Failure? |
Personnel Safety? | | Economic Impact to Production | jo
Environmental? | | Economic Impact 1o Repair | o | @
./-_-——-—__-.
(_ New Row )
PM Maintenance Strategy  * . o -  Downiosd | -
PM PM Description Strategy Description Last Completion Date

) PM-PUMP Condensate Retum Pump Quarterly Service 10/14/96




Cohesive RCM Extension

--PM RCM tab - -
1' v | Find: |#h  Select Action [0 WY W T S W S [ o
List PM Pianning Scheduling ] RCM | Seasonal Dates Job Plan Sequence PM Hierarchy Work Orders
PM SI;‘MFT ] ~ . Punp Quarterly 1S fv 77 = Organization * 'EAG'L:ENA_
Location |1S-PMP-A | 'Safety Injection Pump 1A | & site | ARUBA
Failure Class |PUMPS [Location Description Safety Injection Pump 1A} Status |[ACTIVE
PM Basis |Tech Specs
: ‘ ¢
FrpquenicyPests |Tocpoce Brief description of how the

PM is supposed to prevent
I ! the failure

-FEiltee g ' I %, | *w1-4of4¥

Failure Mode D;scvr;gt-ior;‘
b ek |Observe Pump under running condtions
12 LOWPRES / Verifies outlet pressure and flow
v LOWVOL / Verifies outlet pressure and flow
12 STOPPED p Bearing Temperature and Vibration

E Problem codes from

Failure Code hierarchy

Cohesive
Information
0@ Solutionsinc




Cohesive RCM Extension

- - Locations RCM tab - -

-.,w(a) A GoTo Ui Reports » StatCenter g Profle > SignOut ?2Help 73

| v Find: |#h - [Select Action a2l @ I
List Location Assets History RCM Streamiine | MFMEA | Safety Mezers Specifications
Location |BR430 ] Condensate Retum Pump- Centrifugal'100GPM/ ) Site 'BEDFORD
Design Function |Provide Condensate to the boiler feed pums from the condenser. Failure Class [pymps | #
Citicalty [~ 1]  [Critical
User site needs to create Enviconment INDOOR | &
—1| EMEA data relationships | - Duty Cydle |CONTINUOUS £
LEsEEN ] to the Location record . Cowloed | | -
M $ Description Functional Failure?
- LF_AK Leaking ] a
’ LOWPRES Low Pressure e |
—— : , Dotalls
Problem |LEAK s+ [Leaking | ] Consequences
Functional Fadure? | |
Personnel Safety? | |
Emvironmenta? [ ] All PMs now show up

Economic Impact o Procuction |, | for the specified FMEA

Economic Impact to Repair pe Fallure mode. 1€
'j/ (“NowRow )
PM Maintenance Strategy  * . ou 4 . Downiced | . -
PM PM Description Strateqy Description Last Completion Date
» PM.PUMP Condensate Retum Pump Quarterly Service | . 1011496 |

Cohesive
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A Streamlined Approach

Design Considerations: Failure Modes

Effects Analysis

@ Not all customers will want to do a detailed FMEA on
each critical or important Location

. S 0 D ” RPN (risk Responsibility
.| Failure ) Current . CRIT (critical o ) ion

Function Effects  (severity  Cause(s) | (occurrence (detection . .. priority = Recommended actions and target

mode ) . controls ) characteristic ) taken

rating) rating) rating) number) completion date
ich level Liquid spills level sensor Fill timeaut Perform cost analysis of

igh leve , . : .

Filth | sensor ; failed 2 based on time ! 0 adding additional sensor  Jane Doe
customer level sensor to fill to low

halfway between low and  10-Oct-2010

never trips .
P floo high level sensars

disconnected level sensor

Determine all failure modes based on the functional requirements and their effects. Examples of failure modes are: Electrical short-circuiting, corrasion or deformation.

@ But how do we capture meaningful data at an
equipment type level as a starting point?
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Cohesive RCM Extension

- - RCM version of Master PM’s - -

Coheslve Master PM ' gulaﬂm:[ﬁ} # GoTo [u Reports # Start Center # Profile > Sign Qut % Help

[ Iv|Fing:[ | gy - [Select Action v & & @ @ » |

List Master PM Frequency Seasonal Dates Job Plan Sequence
Master PM  [qp02 | |Purnp Visual Leak Inspection ||§'| Failure Class |PLII'I.'IPS |4‘ |Pump Failures ||§'| Attachments &
Crticality | 1]2  |Critical |

Environment  [|NDOOR ye
Duty Cycle  [coNnTINUOULE &

|E‘| Create Associated PMs for ltem's Location?
Create Associated PMs for ltem's Asset?

ttem | |# |

Item Set  [gETq ya

workTe [ | LeadTime 0ays) [
Work Order Status™ WSCH b Lead Time Active?

Woark Order Priority * Ijl
Interruptible? |:|

| oFiter 5 (T4 ¥ ie1-1cf1 » C4

Problem Description

y e s | E
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Cohesive RCM Extension

- - Locations Streamlined RCM tab - -

leting:(6) ~ GoTo [ Reports # Start Center 2 Profile

4y |

\v|Find:[ | gy - [Select Action ) A @ @ @ |

» Sign Out 2 Help

gl
List Location Aszats History [ RCM Streamline ] RCM FMEA Safety Meters Specifications
Location  [gR430 | |Condensate Return Pump- Centifugal/100GPM/| =] Site  [RFDFORD
Design Function |Provide Condensate to the boiler feed pums from the condenser. Failure Class |[pypps A
N Criticality | 1|02  [Critical
Environment  [|NDOOR 2
- — - Duty Cycle  [coNTINUOUS &
When Failure Class, criticality,
environment & duty cycle are populated,
then the Master PMs will display.
| =
{ ~Fiter - iz ig .i4el-4ofd [, Download : - | —
Master PM = Description Frequency Frequency Units
» 1002 Pump Visual Leak Inspeciion 2 MONTHS
[ 1003 Pump Vibration Readings and Analysis 3 MOMNTHS
[ 1006 Pump Seal Replacement 2 YEARS
» 1007 Pump Overhaul 4 YEARS
| Fiter > ini4 #iel-1of1s 4?7
PFM = Master PM Description Frequency Fregquency Units
» FM-PUMP Condensate Return Pump Quarterly Service 90 DAYS

Currently assigned PMs

Cohesive
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Cohesive RCM Extension

Capture data to monitor and optimize the process

@ Work order feedback: the goal is to capture the thoughts
and wisdom of the maintenance personnel, plus create
actionable data for review and analysis.

@ Itis also important for the people providing feedback to
have buy-in to this process and see that their comments
are actually being read — and processed.

@ This work feedback process supports continuous
Improvement.

Cohesive
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Cohesive RCM Extension

@ Work order feedback can be applied to corrective
or preventive maintenance.

@ Trades feedback examples:

A\

>
>
>
>
>
>
>
>

PM: validation of correct overall strategy R e = =
PM: validation of correct frequency | updaie;'pomy relise
CM/PM: asset (loc) condition trending  actual labor (and |
CM/PM: design issue concern/suggestion | sometimes materials). |
CM/PM: safety/environmental issue

CM: maintainability issue

CM: need new failure/problem code value

CM: need new asset number

CM: tips for reducing future breakdowns

@ Trades feedback can also refer to planning

accuracy

>
>

CM/PM: validation of correct estimates
CM/PM: validation of task steps for this strategy

Cohesive
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Routing of Feedback — Multiple Directions

B EET

1 Work Order I

I with Feedback Maintenance Manager

~ ,,'\: 4
Lo \/\/
S . e

Chief Planner

L
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Process is equally as important as the software

@ Once comments are captured, then routing of
Information begins.

@ Each plant/facility can setup routing unigue to their
organization e.g. escalations/notifications.

@ Reliability team maintains list & assigns actions.

Create al Reliability
Team and Punchlist
of actions

Reliability doesn't happen \ L& ]

by itself

y M
=t ’ C e S
= o/

o
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Cohesive RCM Extension

- - WO RCM tab for CM - -

RCH Feedback Failure Codes

P
Function |Provide High Pres=ure cooling water makeup to the reactor in the event of a breach or log= of coolant event of a =everity that maintaing pre=sure in the reactor
vezzel
=
Did Location Fail to fulfill its Function? | v |

Was the Failure Preventable? | b |

What could have been done to prevent failure

The best strategy for maintenance is to keep
analyzing results and make periodic adjustments

in light of the experience gained. g
o

Cohesive
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Cohesive RCM Extension

- - WO RCM tab for PM - -

| RCM Feedback Failure Codes

Corrective | = 1] | PM
PM Basis | Tech Specs
| - During this time of PM
Frequency Basis _ [TechSpecs inspection, if a future
. ~ (proactive) repair is
PM As Found Condition W .
o Effect : needed, this is the best
ective? | e | ) .
Frequency Adequate | = time to record it.
VWhat can be done to enhance PM '
] | &
| -FEilter>d@% : 20 # . ! *1-40f4® ! /Downlosd :
Problem Description.
:LEAI{ :I:Il::std'“-r't Pump under running condiions
LOWPRES Verifiez outlet pressure and flow
LOWNVOL Verifies outlet pressure and flow
STOPPED Bearing Temperature and \Vibration

The best strategy for maintenance is to keep
analyzing results and make periodic adjustments

in light of the experience gained.
ﬁCOhesive
Information
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Cohesive RCM Extension

- - PM Work Orders tab - -

v | Find: | #h  Select Action viw d @@ @ 18]
List Planning Scheduling RCM Seasonal Dates Job Plan Sequence P Hierarchy
PM |[SIPMP | :Safe'ry Injection Pump Quarterly IST = Location '_1SL-PL'IF'-A F -Safety Injection Pump 14 . ] Attachments &

Status :ACTNE
sEilter > : 27 ! # ¥ «1-1001+

" ,Download |
Work Order PM/Surv Grace Entry Date PM/Surv Drop Dead Date Scheduled Start Target Start Actual Finish Status
» [c1038 | ] (521007 1200 AM | ' ] (WSCH
FEitter > @b 21 1 % , | «1-20f2% * /Download |
Work Order Pl/Surv Grace Entry Date Pid/Surv Drop Dead Date Scheduled Start Actual Start Pl As Found Condition Description
| | L
(c1010 | | ] : | [4n2007 232 7 |4 Satisfactory
b C1011 4M2/07 2:33 PM 6 p Within Tolerance - Adjustment Needed
PM As Found Condition |7 Satisfactory |

Actual Work Performed

Cohesive
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Cohesive RCM Extension

Using Maximo to Build/Optimize the Process

-
G

Escalations along with Workflow/Notifications help
automate the review process and leverage the data.
This feedback can be used to help build missing
foundation data and fill in the blanks.
Escalations/Workflow can be used to act on and track
responses to feedback.

Escalations can also be used to mine the data for

anomalies which need follow up and provide Notificatio

Cohesive
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Maximo Start Center

% Update Start Center

{mick Insert = J { Bulletin Board = 7 Fiter > () x J
5§| Mew Azzet Subject Meszage Post Date Expiration Date Viewed
' N
- By New tem
P Ny
There are currently no bulletin board messages to view.
{A.uthorized Assets = J _ _ _
{Stockedﬂhmts; writer > Q: @ EJ
Azzetz
TEMHUK ASSETHUN DESCRIPTION LOCATION
Receiving
ftem Master 0700 AS011 Standard Desktep Computer HWSTOCK
Inventory DE00 TS00 Standard Laptep Computer HWSTOCK
DE00 7400 Standard Laptop Computer HWSTOCK
Locations DE00 7300 Standard Laptep Computer HWSTOCK
DE00 7505 Standard Laptep Computer HWSTOCK
{D&ﬂu}‘&d Assets = 1 Inbox | Assignments (13) )
Next A=z=ignment Due: 4/28/2009 12:00:00 AM Refresh
ou do not have access to the zelected actions. .
Description Due Date otart Date Route

Inbox

Messages
from
Workflow

Review W0 1019 for failure mode not previously analyzed

8M3/07 2:00 PM

88107 2:00 PM

W0 1161 has =uggestions to improve PM PN-PUKP

6/18/07 2:00 PM

6/18/07 2:00 PM

Review W0 40093, maintenance strategy did not prevent LOWWOL az expected

8M3/07 2:00 P

8307 2:00 P

Review W0 31150 for failure mode not previously analyzed

8M3/07 2:00 PM

88107 2:00 PM

W0 1162 has =uggestions to improve PM PN-PUKP

6/18/07 2:00 PM

6/18/07 2:00 PM

W0 1183 has suggestions to improve PM PH-PUKP

8M3/07 2:00 P

8307 2:00 P

W0 3001 iz a CM work order for Location BR200 which does not have a criticalty az=igned

8M18/07 3:00 PM

8M8I0T 3:00 PM

WO 1025 iz a CM work order for Location BPM3100 which does not have a criticality azzigned

6/18/07 3:00 PM

6/18/07 3:00 PM

W0 1213 has suggestions to improve PM

415/08 10:06 AN

415/09 10:06 AN

TR A A hem mommesdinms e demeeosem TR

AFInD T4 AR

AFAINN T AR

T I I I I < I




Maximo Start Center

Inbox - examples

Inbox [ Assignments (13) SRR
Next Az=ignment Due: 4/28/2009 12:00:00 AM Refresh

W0 1181 has suggestions to improve PM PR-PURP 611807 2200 PR &M1a/07 2:00 PM
8M8/07 200 PN 6ME/0T 2:00 P T
8§M3/07 2.00 PN 6M807 2:00 PN T
W0 1162 has suggestluns.tu improve PN PM-PUKP 611807 2200 PR &1a/07 2:00 PM T
HfD e sugges.tmns.tmmpru-.repnF'H S P 'T'
§M13/07 3:.00 PN 61807 3.00 PN Y
§/18/07 3:00 PM__&/18/07 3:00 Pl
41909 10:06 AN 419705 10:06 AN
4120008 7:21 AN
4/20/09 6:01 PM

44'21.”]‘:'!' ‘:'I' 27 N.'I

WO 121 E has. suggestluns.tu improve P r.1L-F'LIr.1F'
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Maximo Communication Template

By setting up a pre-built communication template you can leverage
this media to assist the working level in easy update to the system
Informing management that foundation data is missing.

List Communication Template | Fecipients Attschment Folders
Template: 1017 Failure/Problem code is missing from hierarchy '} Created By: WILSON Siatus: ACTIVE
* Applies To: WORKCRDER Date: 27305 9:55 PM Attachments [~

# Accessible From: ALL

Comm Log Entry? This generic template can then be referenced on the
existing Work Order Comm Log for rapid update.

Template Details

Te: GHIEFPLAMNER

# Sand From: mMmacsdming@us. ibm. com

Rephy Ta:

Subject: WO 'WONUM needs FC-PC hierarchy addition "

S| DB IBIUFEcEE=E===-M- A"R- 0 B2
Faont - Sie = | Format Mons -
Message: :Thia i3 a request for planning ataff to (1) review/accept suggested Problem Code (which is misaing from hierarchy), (2) add to hierarchy,

and (3) add this Problem code to existing work order - - before Close statusa.



RCM-WOQO Feedback coupled with Failure
Analysis provides the best results

Simple Pareto analvsis can provide significant improvements
Weekly Schedule

Gatekeeper | Daily Plan
- - Assign Worker

Prioritize

Job Planning

|
' "
gl -

£ 8




Additional time by trades adds
substantial value

Time per Shift

Level of
Effort
based on
geybkoa rd
trokes g If more than 20
w‘\ﬂo minutes, then this
may be wasting

0 5 10 15 | 20 time.
TOO LITTLE minutes TOO MUCH
time at For the Maintenance Worker time at

computer Time Spent interacting with CMMS  computer



RCM Extension - in Summary

@ Cohesive Solutions helps organizations improve
equipment reliability through the use of
technology, process and leading practices.

¥ The RCM Extension assists the
Maintenance/Engineering staff by storing
feedback, creating actionable data, setting up
automated reviews.

¥ This analysis supports continuous improvement
through enhanced PM/PdM strategies which in
turn helps staff work on the right asset at the

- Cohesive
time. $58 Soiutions .




Proactive Reports

---PROBLEM CODE

IO
Cost by System relatingto £ \ B REMEDY
Asset/Location Repair Maintenance
Condition Trending o ==r PE—

== TOP 10
REPAIR
— LOCATION

Missing Foundation

Data \
Backlog Growth O

/’/m //.-\‘.\‘Hh \\\\\\

Failure Analysis by System / Subsystem

Vehicles: Dates: Subcategories:

From: 01112006 000000 SN [

B2 Too 08112006 235959

| BREAKDOWN WORK | Planning Feedback e — ST et e

8000
@ [ CAR BODY

% [¥] DOORS
PROACTIVE WORK =

# [J) FRICTION BRAKES 7000+

= & [7] SUSPENSION
DVE r E Stl I'I'IatE & - TRUCK SYSTEM-SUBSYSTEM
) COMMUNICATIONS fo00-

COLOR SCHEME
# 2] PROPULSION

Spot on M can ooy
@[] IR CONDITIONING 50004 DOORS

p % [ AUX ELEC: COMMON EQ I SUSPENSION

% [2] AUTO TRAIN CONTROL W TRUCK

&[] AUX PWR SUPP EQUIP 4000 PROPULSION

1 RIR COND
- # [¥] AUX ELECTRIC -
Under Estimate At - @ e
30004 APSE
I AUX ELECTRIC
.IIJKELEEl\Psﬁ
i I I I 0 =

SYS SYS SYS SYS SYS SYS SYS SYS SYS SYS SYS SYS 10001

COSTs




Your Input, Our Knowledge,
Industry Best Practice
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For more information on the
Cohesive RCM Extension
for Maximo

http://www.cohesivesolutions.com/images/pdf/cis workorderfeedback 09.pdf

or contact us directly at sales@cohesivesolutions.com
or 678-233-1280
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