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Why RCM and How!

RCM

Asset Maintenance Techniques
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FMEA for Asset Management (o ]

Failure

* Define Function and Failure —Map Failure Class, Criticality Analysis with

each Asset/Location
[ N\

Mode

* What cause each failure —Problem ldentification
va

Effect
* What happen on each failure — CM/BD Work Order, Downtime, Incident,

Analysis
* What should be done to Prevent/Predict Failure — Create New PM, Update




FMEA/FMECA Process Flow in Maximo - RCM O

2. Perform Criticality
Assessment on 3. Associate Problem

|. Create Failure Codes
- Failure Class,

4. Technician to report

Asset/Location - Codes with _ .
Calculate Ciriticality, Asset/Location or mmmmd Failure Reporting on CM

Assign Failure Class, Componentand PM

Problem, Cause and and BD Work Orders.

Remedy
Maintenance Strategy

5. Technician to

provide Work 6. Find Feedbacl q 7. If needed then 8. Take Action on 5
Feedback and - rihd Feedbacican Perform RCA and Why Analysis -
Recommendations for gd Recommendation and perform 5 Why Causal Corrective Action on

complete the changes

every  workorder - Analysis PM/Job Plan data

PM,CM, BD




Set up Failure Codes

O = Failure Codes

Query v Find Failure Class O, W | selectAction v © O B
€ List View [ZHUTERO LT
Failure Class: Organization: Attachments

PRINTER Printer Issues =] EAGLENA &

Is Material Required for this Failure Code? Q
&

Problems ¥ Filter ¥ 1-30f3 ¥ [
Failure Code Description @E
> NOPRINT o, Print Job Not Printing =i m
> FAINTPRN o, Print Jobs Printing Faintly = m
> TESGHGVK O, = m
Causes for NOPRINT ¥ Filter L 2 1-9o0f9 ki [« |
Failure Code Description

> WRONGPRI O, Wrong Network Printer Specified = m

-

Create Failure Code —
Problem, Cause and Remedy
in Maximo EAM or Manage




Criticality Assessment — Define Function, Calculate

Priority, Assign Failure Class in Bulk

Priority (RPN - Risk Priority Number) calculation happens on basis of Consequences of Failure (CF) and Probability of Failure (PF).

CF & PF to be calculated based on User I/P on related factor values and it can be bulk updated on similar assets or locations.

O, Advanced Search v  [fJSave Query wv

A Bookmarks

Criticality Assessment (%] Filter O, ) 1-8of 8
Asset~ Location Design function Failure Class
>
> 1009 ® » OFF301 @ Laser Printer PRINTER
> 11200 ® » BR200 ® HVAC for ventilation of the room#003 HVAC
> 11210 ® » BR210 ® HVAC Fan FAN
> 11240 (® » BR240 ® HVAC for ventilation of the room#004 HVAC
> 11250 ® » BR200 ® HVAC Fan FAN
> 11430 (® » BR430 ® Condensate Return Pump PUMP
> 12600 (® » SHIPPING (@ Conveyor Belt at Loading Bay CONVEYOR
> > BR430 ® Building #450 BLDGS

m

Effect on Producti

<

N w w N N =
oo oo oo oo oo oo

N
jo)

ability HSE CF Reliability Duty Servcond PF CR Priority Maintenance Strategy

O, o, o, O, o, O,
10, 10 4 10, 10, 10, 3 12 1 CM O,
2 O, 0 O, 3 10, 10, 10, 3 9 1 PM O,
2 0, 0 O, 4 2 0, 3 0, 2 0, 7 28 1 PM o,
10, 2 O, 9 10, 2 O, 10 4 36 1 PM O,
4 0O, 0 O, 7 2 0, 10, 10, 4 28 1 PMCM o,
4 0, 0 O, 7 2 O, 10, 10, 4 28 1 PMCM O,
3 0, 10, 8 2 0O, 4 O, 4 O, 10 80 2 FAILURE o,
30, 10, 8 10, 2 O, 3 0, 6 48 1 PM O,

A2

2 8 8 8 a8 a8 a8 =9




Option |. Associate Problem Code with Asset or Location

(Well Defined Asset or Failure Hierarchy) O

€ ListView Y Spare Parts Safety Meters Specifications Relationships Work FMEA Work Zones Service Address Map

Asset: Failure Class:
12600 Move objects from one location to another =] CONVEYOR >

Design Function: (6 :
Move objects from one location to another < i: 2

enance Strategy:

@ M
Problem Modes and Effects (FMEA) v N2 1-2of 2 2 v |
Problem Description @

> MOTRFAIL Motor Fail m

> STOPPED Conveyor Stopped m
PM Plan for Problem MOTRFAIL ¥ Filter = Nof 1 7 [« |
Pmnum Description Frequency Frequency Units Estimated Next Due Date

> PM-MOTOR PM for Conveyor Motor Fail 90 DAYS 15/3/23




Associate new PM or View existing PMs

Pmnum

PM Plan for Problem MOTRFAIL ¥  Filter

Description

> PM-MOTOR PM for Conveyor Motor Fail

1-10f1 2 e
Frey Frequency Units Estimated Next Due Date
90 DAYS 15/3/23

Existing PM Plan

PM

PM-CONV1
PM-MOTOR

1105

Description

Conveyor Overhaul- Conveyor #1

PM for Conveyor Motor Fail

PM for Conveyor Motor Stop

&@
< . -

Frequency Frequency Units Estimated Next Due Date

90 DAYS 24/8/19

90 DAYS 15/3/23

90 DAYS 10/3/23




Option 2. Component specific Failure Mode (Asset &

Failure Hierarchy is not well defined)

Asset 3IM01 ~muoowmnwmwm-m‘ + Fallure Class: KT-RANGE
Desion function: 1100 Precision sound level meter (3M) - Noise ca Criticality: VERY CRITIC
Failure Modes P Emer v 1-20f2 + =
Component Component Function Falure Mode Description
p  Controller VAV 4 To control digitally fan powered supply/exhaust VAV box configurations. P i xuuuorummm'j
p DOC Power Module 4 To provide power to the DDC controller Q L Leaking Of
b New Row
Failure Cause and Effect for the Failure Mode P1246 P Fiter K4 (bz of 2
Failure Cause Descnpton Fatyre Eflect m‘ ask Descnption Job Pian
’ Thermocouple Faulty Not working property P 4 Check and clean Index Sensor JP-CONVEYOR-1M
p Mishandied / Accident Controller not working T 4
PM Plan for Problem P1246  p Fitter @-0of @ =
PM  Descripion Ereguency Frequency Units Estmated Next Due Date
There are no rows 1o display
Active PM Plan P Filer v 1-60f 6 4 =
M Description Status Frequency Frequency Units Estimated Next Due Date
12278 ACTIVE 1 DAYS 27-Sep-2023

12280 ACTIVE 1 DAYS 27-Sep-2023

»




Associate Problem Code with PM

LS ESAVTIE PM  Frequency Seasonal Dates  Job Plan Sequence  PM Hierarchy FMEA  Forecast Forecast Cost

PM: Site:
PM-PUMP Condensate Return Pump Quarterly Service = BEDFORD
Location: Status:
BR430 » Condensate Return Pump- Centrifugal/100GPM/60FTHD QE} ACTIVE

Failure Class:
= PUMPS >

Asset:

’ &
PM Description: @

Condensate Return Pump Quarterly Service

; z
Frequency Description:

As per OEM supplied manual the frequency of maintenance to be 90 days

Problem Codes ¥ Filter 1 1 -2 of 2 & |
Problem Description
> LEAK \ Leaking m
v LOWPRES O, Low Pressure m




Failure Reporting on Work Order where Failure Mode is at
Asset level ¢

O — Work Order Tracking

v Find Work Order Select Action

Technician to perform Failure
Status: R 9 C .
1096 Breakdown Work Order for Printer =] BEDFORD co eportlng on Corrective
Maintenance (CM) or
Breakdown Maintenance (BD)

Failure Details %@ v | Work Orders.

Failure Class:

Work Order: Site:

Remarks:

PRINTER > Printer Issues = =
Failed Date:
3/27/19 8:19 AM 1) 115

Failure Codes v 1 -3 of 3 A < |

Type Failure Code Description

PROBLEM NOPRINT Print Job Not Printing = m

CAUSE OFFLINE Printer Offline = m

REMEDY RESTORON Restore Printer to Online Status = m

Select Failure Codes




Failure Reporting where Failure Mode is at Component level

arks

WO #W023245283

FAILURE REPORTING

Failure ¢

Test-AHU

Problem for Failure

Fails to Open / Close

-ause for the roblem

Over tighténed packing

medy for the Cause

Adjust

«al 4G ®

C ©

Component

Last Refreshed: 26-10-2023 08:33:28 PM

Q, Search

temperature for temperature con By modulating
valve

(Balancing valve) To achi \%;ulic balance by
s

(Air temperature sensors) To meaie the air

regulating fluid flow and e,
(Butterfly valve) T u or regulate chilled
water flow

(Controller V@:ontml digitally fan powered
supply/exhaust VAV box configurations.

(Cooling Valve) To control the amount of chilled
water pass through the coil so as to achieve the
desired temp

(Cooling coil) To absorb the heat from the incoming
air and supply cooled air

(Damper) To stop or regulate the flow of air inside
a duct

(Drain Tray) To collect condensate and channel to
drain nnint

WO #WO023245283

FAILURE REPORTING

<— Add Failure Code

Failure Code

Test-AHU >
Problem

Fails to Open / Close > >
Cause

Over tightened packing o >
Remedy

Adjust > >
Remarks

Component

Butterfly valve ® >




Recommendations on every Work Order - Planning

Work Order:
140755 Generator Outage

LSAE AUVl Work Order Plans  Assignments  Related Records  Actuals

= BEDFORD

Completion Code:
ADDSCOPE O,

Actual Work Performed:
Extra repairing done as replacement of belt

P

PLANNING |1 MAXADMIN ]

Log DataSheet Failure Reporting Work Feedback Specifications

Status:
COMP

Created By

was needed.
7

Feedback & Recommendations ¥ Filter %

Feedback ID Recommendation

v 40 Add steps of checking belt and replacing

Feedback ID: Status:

40 NEW
Created By: Assigned To:
MAXADMIN > 9/2/23 fh MXINTADM
Type: Due Date:
PLANNING O, 24/2/23
Recommendation: Action Taken:

Add steps of checking belt and replacing in Job
Plan associated with PM. 4




Recommendations on every Work Order - Preventive

PREVENTIVE O,

Recommendation:

1. Update the manual associated with Asset.
2. Update the Job Plan task spelling mistake @

Feedback & Recommendations ¥ Filter % 1-1o0f1

Feedback ID Recommendation Type Created By

v 37 1. Update the manual associated with A PREVENTIVE MAXADMIN

Feedback ID: PM #:

37 PM-PUMP %
Created By: PM Descripfi
MAXADMIN > 9/2/23 i Conde 7 Pump Quarterly Service

z

Type:

ntenance to be 90 days

PM Adequate:
Y (@)

‘-

PM Frequency OK:
Y O,

-

What need to be improved:

1. Update the manual associated with Asset.
2. Update the Job Plan task spelling mistake

Vi

i




Recommendations on every Work Order —

Corrective/Breakdown

Feedback & Recommendations ¥

v 38
Feedback ID:
38
Created By:
MAXADMIN > 9/2/23 i
Type:

CORRECTIVE O,

Recommendation:

Feedback ID Recommendation

1-10f1

Type Created By

A2

Did the Asset/

-

yure have been prevented:
@)

-

could prevent the failure:

Refer to Problem reported and make changes into
PM

Vi

New Row

Q :QRRECTIVE MAXADMIN m
%n ail to meet its design function:




Action Possible-

©

v" Create PM or Modify PMs as per feedback and recommendation provided by Technicians.

Compare with existing PMs and associate new PMs with Problem Codes at Asset/Location’s
FMEA tab.

v Gofor further RCAanalysis for Corrective & Breal % Maintenance Work Orders —Use
reports given in next slides to find problem, eff nd perform 5 Why Analysis.

v Acton the result of 5 Why Analysis and ad?g - Create/Modify PM or Create/Modify Job Plan.

\%



Root Cause Problem Report —ldentify Problem

~

J

:
Top 10 Failures by Problem Codes ;
B ATcsTOP { /The report will display top 10
Z
B coLrauLT { problem codes at a Plant level or
' DRIVEFAULT ¢ Unit level. The report will also
L] FLTEMTY ¢ display Asset, Downtime, Cause
: play
= i and Remedy details for the top 10
] i Uailures.
]
{
:
TOOLCHNG

B i et A T e et e Y A A v I‘AMJMI\:J"N:JAI‘MM’-AN‘*P‘J

ATCINTRUPTAUTOMATIC TOOL
CHANGE CYCLE
INTRUPTED

DESCRIPTION

ASSET LOCATION WORKORDER WO_DESCRIPTION DOWNTIME

COLFAUILT FAULT IN COOLANT
SYSTEM

ASSET DESCRIPTION LOCATION WORKORDER WO_DESCRIPTION DOWNTIME CAUSE REMEDY
DMC1 DMG DMC-1-160FD LEB-1 4472 COOLANT LEVEL MAXIMUM 0.25 TRANSPUMP  CLEANPUMP
HANG CONTROLLER WAS
HANGED
ASSET DESCRIPTION LOCATION WORKORDER WO_DESCRIPTION DOWNTIME CAUSE REMEDY
e = TN 27 75 DRI = 5 TR SOOI .5 5. AT DOPONLG...... OPUNOUY .. . SOOI . =~

CAUSE REMEDY :
DMC1 DMG DMC-1-160FD LEB-1 4420 Gripper undefined 0.25 POWERFAIL RECOVERMAé




Problem Reoccurrence Trend —ldentify Problem

40
35 B rooLcHNG
30 B ToLcLmPMAL
PALLCHNG
25 || HMI PROBLE
20 B HiGHPRESSR
B HaNG
= I | DRIVEFAULT
10 COLFAUILT
. B cHipcony
B ArcsTor
0
__June
wWOo#
ATCSTOP 3 7 1 1 3 10 12 5 2 1
CHIPCONV 1 1 1 1 3 1" 5 4 3 1
COLFAULLTY 5 2 3 2 3 1 1
DRIVEFAULT 2 1 1 5 3 3 p 1
HANG < 4 1 1 < 2 7
HIGHPRESSR 1 2 3 7 1 1 3 1
HMI PROBLE 2 5 a 4
PALLCHNG 3 2 1 1 1 2 1 2 1
TOLCLMPMAL 2 2 2 3 5 2 4
TOOLCHNG 2 1 1 1 3 1 2 1

-

This report displays the trends
of Top 10 problems and their
occurrence for a period of time
to give the holistic view

-




MTTR & MTBF Report —ldentify Downtime

MTBF ( Mean Time Between Failures in Hrs)

MTTR (Mean Time to Repair in Hrs)

4 A

This report displays the total
downtime during given period
for Asset, MTBR and MTBF
statistics.

1,410 3716

L 1410 o 3716

B E Unit

= 1,050 1,050 =

Q T NA
% B unit1
225 T 21.66 B uni2
. B unit3
14.44 B units
360 14.44
Unit 1 Unit 2 Unit 3 Unit 4 Unit 1 Unit 2 Unit 3 Unit 4

Asset # Asset Description Unit MTTR(Hrs.)| MTBF(Hrs.) e Rate| Availability D;z::z’ A‘ﬁ;‘:&" Bre’a‘:d%fwns
11360 TERMINAL N/A 7.00 - % 98.18% 7.00 377.00 0
11381 Isolation switch N/A 15.50 360.00 0.28% 91.93% 31.00 353.00 1
11253 BREAKER Unit 1 Unit 1 7.22 350.00 0.29% 87.76% 46.99 337.01 1
11254 COPPER BAR Unit 1 Unit 1 7.22 350.00 0.29% 87.76% 46.99 337.01 1
11255 COPPER BAR Unit 1 Unit 1 7.22 350.00 0.29% 87.76% 46.99 337.01 1
14881 TERMINAL Unit 2 Unit 2 7.22 350.00 0.29% 87.76% 46.99 337.01 1
14882 HEATING BOARD Unit 2 Unit 2 7.22 350.00 0.29% 87.76% 46.99 337.01 1
151562 BREAKER Unit 3 Unit 3 7.22 350.00 0.29% 87.76% 46.99 337.01 1
15153 BREAKER Unit 3 Unit 3 7.22 350.00 0.29% 87.76% 46.99 337.01 1
15154 COPPER BAR Unit 3 Unit 3 7.22 350.00 0.29% 87.76% 46.99 337.01 1
11359 UNIT 4 AC/DC DISTRIBUTION PANEL Unit 4 15.50 360.00 0.28% 91.93% 31.00 353.00 1
15427 BREAKER Unit 4 Unit 4 7.22 350.00 0.29% 87.76% 46.99 337.01 1
15428 BREAKER Unit 4 Unit 4 7.22 350.00 0.29% 87.76% 46.99 337.01 1
15429 COPPER BAR Unit 4 Unit 4 7.22 350.00 0.29% 87.76% 46.99 337.01 1

N J




Perform 5 Why Analysis O

Identify top problems and perform 5 Why Analysis for
each problem.

Identify 5 Why for each Problem and Reason for each

W, S

MAXADMIN

5 Why Analysis

Find Work Order o v |©

O, Advanced Search v [fJ Save Query w I Bookmarks

5Why Analysis (¥} Filter O, Do (N (= . 2 1-2of 2 o
Work Order WO Description Asset Downtime Hours Problem Problem Description Cause Remedy Site

>
125086 Centrifugal Pump 100 GPM, 60 FT-HD 11470 @ 2.15 STOPPED Stopped SIEZED REPAIRPUMP  BEDFORD
144102 Breakdown on Conveyor 3012 @ 0.30 MOTRFAIL Motor Failed WORN BEARING BEDFORD

[ Select Records




5 Why Analysis — Causal Analysis

O = 5 Why Analysis MAXADMIN
Find Work Order O, b o O €& =2
€ List View
Asset: 11470 > Centrifugal Pump 100 GPM, 60 FT-HD =
Work Order: 125086 > Centrifugal Pump 100 GPM, 60 FT-HD = <i Q
Downtime Hours: 215

Problem: STOPPED

Problem Description: Stopped

Cause: SIEZED @i

Cause Description: Bearing Seized

Remedy: REPAIRPUMP

Remedy Description: Pump Repaired

[«
" |

5Why Analsysis ¥  Filter 1-1of1

Problem Why1 Why2 Why3 Why4 Why5

> STOPPED Why did the Pump Stop Why the bearing got seize Why was the bearing dry Why was the Lubrication t Why were the inspection | m




Act on 5 Why Analysis

5 Why Analsysis ¥ Filter

Problem Whyl

v STOPPED  Why did the Pump Stop

Details

Why1:
Why did the Pump Stop

Why2:
Why the bearing got seized

Why3:
Why was the bearing dry

Why4:
Why was the Lubrication not enough

Why5:
Why were the inspection not done

m Create Job Plan Create PM

1-10f1
Why2 Why3
Why the bearing got seize Why was the bearing dry
Reason 1.
The bearing was seized
Reason 2:

The bearing was dry and overheated

Reason 3:
Lubrication was not done or was not enough

Reason 4:
Lubrication inspections were not performed

Reason 5:
The inspection schedule / tasks were not available

Go to Job Plan - Revise Go to PM - Modify

Why4 Why5

Why was the Lubrication Why were the inspection |

redte Inspection Schedule and change existing JP

Changed By:
MAXADMIN

Changed Date:
12/1/23 4:12PM

[«

Per 5 Why Analysis take
steps to prevent failure —

I.  Create new Job Plan

2. Revise existing Job Plan
3. Create new PM

4. Modify existing PM.



Act on 5 Why Analysis — PM generated with Details for

Problem

PSR AUEY PM  Frequency Seasonal Dates Job Plan Sequence PM Hierarchy Forecast Forecast Cost

PM: Site:
1100 Monthly Inspection for Pump - 11470 r= BEDFORD

Master PM: Override Updates from PM?
> — ;

[]

Forecast Date$L

Details @E

Location: Lead Time (Days): Counter:
> — 0
Asset: Lead Time Active? Use Job Plan Sequences?
11470 » Centrifugal Pump 100 GPM, 60 FT-HD B
Route: Include this PM in the Forecast? Has Children?
> =

12873 O

Status:
DRAFT

Attachments

Forecast Exists?

PM Generation Details

Problem Details:
STOPPED

5 Why Analysis ID:
-

Remarks from 5 Why:
Create Inspection Schedule and change existing JP




Other Supporting Components- O

* Escalation tofind missing Failure Reporting on CM and BD Work Order to avoid missing

data entry. Workflow can also be configured as per requirement.
* Deviation Report to find out missing PMs on@ or Location.

* Report to fetch the work feedback prm@ Technician.

* NoJava Customization. @
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Questions’ ——
28

Not for Public Distribution without Sedin’s Consent



mailto:louis@eam360.com



