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CHAPTER 2

Introduction to SAP PM

* Introduction to SAP PM module

* Introduction to planned and unplanned maintenance

* Maintenance strategies

* Maintenance spare parts and the warehouse

* Planning and scheduling principles

* Maintenance planner and maintenance work order difference
* Difference between EAM and PM

* How to start to apply CMMS?




SAP Plant maintenance

* Not mean that we talk about planning maintenance only We talk
about Planned and Unplanned maintenance

* Plant maintenance in SAP mean you do maintenance for the plant of
the organization structure

* Plant maintenance is an important module because it affects the
business success



The CMMS Journey

Asset Reliability Strategies - n
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Orders

Continuous Improvement
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Almost company each one work alone in silos
routine ,feel boring and bad performance

SAP-

The Big Picture
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we have to working together in enterprise system

w (integration between different department )

and must have a strategic plan of maintenance to achieve
business success
-— ’

The Big Picture

“Maintenance management is most successful when it exists in a collaborative
| enwironment with other departments and functional areas (i.e., cross-functional team?
John D. Compbefl - Uptime Strategies for Excellence in Maointenaonce Management
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wro start plant maintenance in SAP
Maintenance must be first

Why Maintenance First?

“One cannot discuss maintenance planning
withowt first considering aon overall perspective

of maintenance itselflf. MPS Handbook: Richard D. Palmer

Chapter

.

The Benefit of Planning

n w ot brosant
g
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Why maintenance first ?

*When understand Maintenance
*Will start Planning right
*Then you can Schedule right



why maintenance first ?

* One (Cannot discuss maintenance planning without first considering an
overall perspective of maintenance itself.)

* Plant capacity is the lifeblood of a company. Plant capacity must be reliable
for the company to produce a product to stay in business.

 Reliable plant capacity is by definition an investment in maintenance.

* If maintenance can achieve continued superior availability, then a company
can defer construction of new capacity even as annual sales grow.

* Reliable plant capacity connected with revenue streams.

* In real life, capacity must be maintained. Capacity is not reliable by itself. Poor
maintenance equals poor revenue streams.




Company Vision

* The purpose of maintenance is to produce reliable plant capacity.
 The company vision for producing a profitable product should understand
that effective maintenance provides reliable plant capacity.

 “The company vision should be how to prevent maintenance, not how to do it
efficiently.”

* Maintenance does not just provide a repair service.

* Proactive maintenance means to act before breakdowns occur . It acts through
preventive maintenance, predictive maintenance, corrective maintenance, and
project work.

* Proactive maintenance recognizes and addresses situations to prevent them from
ever becoming urgent problems or breakdowns.

* Breakdowns interrupt revenue producing capacity and destroy components.




Why Improvement Is Needed in Maintenance

e Effective maintenance reduces overall company cost because production
capacity is available when needed.

* The company makes a product with this capacity to sell at a profit. This explains
the (reliability—cost) relationship: focus on overall cost reduction and reliability
gets worse, but focus on reliability improvement and overall cost goes down.

Maintenance is a tool of Reliability



Asset management VS Maintenance

Maintenance works as a part of a broader
perspective that deals with entire life cycle of
the physical assets that is AM

Asset instead of Equipment in AM



D s Maintenance Main or Support Function?

Business
Success

Operational

Maintenance 0 /
: perations
Excellence e, e | delivers process
4 <« reliability

Operational By ey
WS Reliabilty Perfection
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Relation between MAINTENANCE and ASSET

®

Where is Maintenance in the Big Picture?

Visualizing (and Vision-izing) Asset Management
Conceptual Models of Asset Management %
= o §
, Erermnent - European ¢ 4
federation©

Nationa! “:::::5)
- E PO
societies (

'.pnatement
P‘omyonals
(ANP)

Asset
Manasfmc'“
coundil
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w MAITAIN in the life cycle of asset

Where is Maintenance in the Big Picture?

To buy new ASSET £

Commetcial
Enviconment

Strategx

Decision maker of
( stakeholder —Shareholder) with
consideration of
(Demand of products —Customers
—Upgrade —refurbishment )+
Risk in case of buying or not
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Maintain level in the life cycle of Asset

Where is Maintenance in the Big Picture?

The preparation time
and commissioning take
max 2-3 years but the
operation and maintain
can be 50 years
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WI\/Ia'ntenance IS a part of Asset management
© SCOpe

ISO 55001 Requires the Integration of Many Activities

MPa'ntcnan“
.. |
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w Maintenance is a part of Asset

management scope

* Every one doing his best in whole to achieve the goal not in his work
only.

* Asset management is about breaking the silos and bringing all
stakeholders together.




SAP4

Session Poll #1

When needing to make cost reduction:

A. Maintenance budget can be cut by 10%
B. Reduce spare parts quantity in storerooms by 20% p
C. Conduct preventive maintenance optimization study

D. Maintenance Training schedule to be postponed to next year /
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Maintenance Operational Domains

Technical Readiness

Federal
Behaviours

Don’t just fix
it, improve it Strategic

Fix it before
it breaks Proactive *

Fix it after it

breaks Planned
‘ Precision Maintenance
: Root Cause Analysis
Reactive -
Manufacturing Game
RCM/PMO
RBI SR
TMm
Spares Criticality
CMMS Implementation

BPR
Life Cycle Costing
Planning & Scheduling —9 } g—— pesign for Maintainability

Outsourcing
Contractor Management Procurement Strategy

-
Maintenance Audits
KPIs
Benchmarking

Behavioral Readiness
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w 10 RIGHTS of Asset Management

10 Rights of Asset Management

1** Right: Specify it Right

All of these = 2" Right: Design it Right
activities = 319 Right: Source it Right

come < s

before = 4 Right: Build/Fabricate it Right

Maintenance

5' Right: Install and Commission it Right

I

6'" Right: Operate it Right
= 8' Right: Improve it/Modify it Right
= 9' Right: Decommission it Right
= 10" Right: Manage it Right
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W Understanding Industrial Maintenance




w What the meaning of maintenance ?

What is Maintenance? MAINTENANCE

“Activities required or undertaken to conserve as nearly,
and as long, as possible the original condition of an asset

or resource while compensating for normal wear and tear.”

Actions necessary for retaining or restoring a piece of

equipment, machine, or system to the specified operable e /
condition to achieve to achieve its maximum useful life. Maintenance

to Maintain, Keep, Preserve & Protect
/
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W What the job of maintenance ?

The job of maintenance is to provide reliable & safe plant for
least operating cost —we don't just fix equipment, ... we
improve it and extract needed value from it!

Equipment Least Defect Maximum Risk

Failure

Reliability | ©PSrafing Avoidance

C5el Elimination Production Reduction

NN
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W What the meaning of maintenance ?

e "The combination of all technical and associated administrative actions
intended to retain an item in, or restore it to, a state in which it can perform
its required function."”

British Standard Glossary of terms . (3811:1993)

* “Maintenance is the work undertaken in order to keep or restore a facility
to an acceptable standard level.” BS (3811:2000)

« "All actions which have the objective of retaining or restoring
an item in or to a state in which it can perform its required function.
The actions include the combination of all technical and corresponding
administrative, managerial, and supervision actions.”
European Federation of National Maintenance Societies

Does this have an impact on assets and Maintenance?
Who is responsible for protecting your asset from such

threats, is he a member of Maintenance? S
Is he contributing in Maintenance? £
What about IT, Supply chain, logistics, Engineering, Projects, etc.
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Maintenance

By definition: s a Reliability

Tool

v Maintenance is not only the technical work

v Maintenance is needed to keep the reliability (as designed) or restore it (when it degraces)

v Maintenance can't increase reliability (only Keep or restore, because reliability is inherited from design|
Lr
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P-F CURVE

®
What is Maintenance?

100% Reliability

o
=
g Design Performance/Reliability
o
g =
. a
Fcllpre.s.couse Pateiklal
significant Failure
performance N /
y e Minimum Accepted
and re“Ob””y Performance/Reliability
decrease. iR
Functional
Failure

=
P-F Curve / =
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W THE leadership move the plant up

Maintenance Maturity Journey!

Proactive

Predictive

Condition Based

Preventive

Reactive
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W THE leadership move the plant up

Maintenance Maturity Journey!

S Proactive
~
K~
<<
S —_—
=3 Predictive
§
S .
S Condition Based
¥
& :
s Preventive
<
&

Reactive
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W THE leadership move the plant up

Maintenance Maturity Journey!

Proactive

Predictive

Maintenance

Condition Based Platined +
/ Scheduled

)
$
&~
[<;
<
&
-
L§
o~
&
& )
> Preventive
3
S

Reactive

PPN e P
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W THE leadership move the plant up

Maintenance Maturity Journey!

Proactive

Predictive

Maintenance

Condition Based SR
/ Scheduled

Preventive o

Maintenance
Planning and

&
S
7
&S
k]
3
&
ét?
@
&
o
'~
7
&
5y Reactive Scheduling
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®
Maintenance Types and Strategies

Unplanned Maintenance (Reactive)

ENG. AHMED AMIN
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Don’t mix between the breakdown
e maintenance and run to failure

Maintenance Types and Strategies

* The lamp (run to failure)
Unplanned Maintenance (Reactive)
* Reactive Maintenance/Breakdown Maintenance
» Breakdown Maintenance

Not all assets are worth putting on a preventive or predictive
maintenance program. Sometimes, you consciously decice to let
a machine run to failure and can schedule corrective action when
the failure occurs. This is what you would call planned corrective
maintenance

Run-to-Failure (RTF)

RTF is a maintenance strategy where the organization decides to
allow specific assets/systems to fail without any PM or CBM performed
against them. This strategy is not the same as reactive maintenance. (In
reactive maintenance, an organization does not 1a' ¢ a ¥irucived melinte-
nance program. which would include elemenis Gf D, CisM, und RTF
spread throughout the facility, with each asset/system having its own spe-
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®

Maintenance Types and Strategies

Unplanned Maintenance (Reactive)

Reactive Maintenance/Breakdown Maintenance
» Breakdown Maintenance BDM Unplanned
» Emergency Maintenance EM Corrective

Planned Maintenance/Strategy (Proactive)

Preventive Maintenance
Routine Maintenance
Scheduled Maintenance

N 2 PM Not all assets are worth putting on a preventive or predictive
Programmed Maintenance maintenance program. Sometimes, you consciously decide to let
Cyclical Maintenance a machine run to failure and can schedule corrective action when
Periodic Maintenance the failure occurs. This is what you would call planned corrective

maintenance.

Run-to-Failure (RTF)

RTF is a maintenance strategy where the organization decides to
allow specific assets/systems to fail without any PM or CBM performed
against them. This strategy is not the same as reactive maintenance. (In
reactive maintenance, an organization does not have a structured mainte-
nance program. which would include elements of PM, CBM. and RTF
spread throughout the facility. with each asset/system having its own spe-
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®

Maintenance Types and Strategies

Unplanned Maintenance (Reactive)

= Reactive Maintenance/Breakdown Maintenance
» Breakdown Maintenance BDM Unplanned
> Emergency Maintenance EM Corregtive

Planned Maintenance/Strategy (Proactive)
= Preventive Maintenance
= Routine Maintenance

= Scheduled Maintenance

PM Not all assets are worth putting on a preventive or predictive
- programmed Maintenance maintenance program. Sometimes, you consciously decide to let
= CyCIical Maintenance a machine run to failure and can schedule corrective action when
= Periodic Maintenance the failure occurs. This is what you would call planned corrective
= Condition Based Maintenance CBM maintenance.
= Predictive Maintenance PdM Run-to-Failure (RTF)

= . ¢
Proactive Maintenance RTF is a maintenance strategy where the organization decides to

allow specific assets/systems to fail without any PM or CBM performed
against them. This strategy is not the same as reactive maintenance. (In
reactive maintenance, an organization does not have a structured mainte-
nance program, which would include elements of PM. CBM. and RTF
spread throughout the facility. with each asset/system having its own spe-

[‘:r
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®
Maintenance Types and Strategies

Where can you find the

. ] definitions of these
Unplanr_ied Mgmtenance (Reactive) ’ terms in your company?
= Reactive Maintenance/Breakdown Maintenance
» Breakdown Maintenance BDM Unplanned \Whor = the nante of the @
. . < document?
» Emergency Maintenance EM Corrective

What is the importance
! i of this document?
Planned Maintenance/Strategy (Proactive)

= Preventive Maintenance
= Routine Maintenance

= Scheduled Maintenance PM Not all assets are worth putting on a preventive or predictive

B Programmed Maintenance maintenance program. Sometimes, you consciously decide to let ,rl
= CyC|ica| Maintenance a machine run to failure and can schedule corrective action when N
= Periodic Maintenance the failure occurs. This is what you would call planned corrective

= Condition Based Maintenance CBM maintenance.

= Predictive Maintenance PdM Run-to-Failure (RTF)

Proactive Maintenance RTF is a maintenance strategy where the organization decides tc

Corrective Ma_'ntenance (Planned) CM allow specific assets/systems to fail without any PM or CBM performec
= Shutdown Maintenance SD against them. This strategy is not the same as reactive maintenance. (Ir
= |Improvement Maintenance IM reactive maintenance, an organization does not have a structured mainte-

nance program. which would include elements of PM. CBM. and RTF

sBread throughout the facilitv. with each asset/system having its own spe-
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When should Proactive Maintenance Start?
(First Step Towards Maintenance Excellence)

Equipment Life Cycle

Project Phase of Life Cycle

Productive Phase of Life Cycle

Idea Creation
Feasibility
Preliminary Design
Approval
Detail Design
Procurement
Construction
Commissioning
&
Operation
Disposal

Decommissioning

.
\

—~

Profits come from this stage of the
life cycle, and are maximised when
the operating costs are minimised.
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When should Proactive Maintenance Start?
(First Step Towards Maintenance Excellence)

Equipment Life Cycle

m
3

Project Phase of Life Cycle Productive Phase of Life Cycle

3
F
A
4
]

A
3
A
r
32 y

c c = c - c o c o ®
s§ £ 5 S5 5 5 £ S g 3
© = 3 e 8 = S 5 © s 8
(&) @ > << = 3 @D w —_ a0
L = [+7) _ o =
o . o (= (&)

= (&) b1

o -

a —

Profits come from this stage of the
life cycle, and are maximised when
the operating costs are minimised.

ENG. AHMED AMIN

y

X
Maintenance doesn’t @ Z
increase reliability since
reliability is a design
attribute. Maximum it can
do is to keep (maintain) the
inherited reliability level

] from design.
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Introduction of maintenance

e

PLANNED UNPLANNED
And Optimize this MAINTENANCE MAINTENANCE
: (PROACTIVE) (REACTIVE)
We need to eliminate this type of maintenance,
i.e., Zero Breakdowns
: EMERGENCY BREAKDOWN
Maintenance
Types...
Continued PREDECTIVE PREVENTIVE IMPROVEMENT CORRECTIVE
' MAINTENANCE MAINTENANCE MAINTENANCE MAINTENANCE
I
I I
STATISTICAL CONDITION - DEFERRED REMEDIAL
ENGINEERING DESIGN - OUT
T it s SERVICES
Shutdown Maintenance
|
WINDOW RUNNING ROUTINE OPPORTU- SHUTDOWN SHUTDOWN SHUTDOWN
PREVENTIVE IMPROVEMENT CORRECTIVE

ENG. AHMED AMIN




* We need to understand the last slide to talk
together to achieve the same goals and
language




Maintenance Work Types Best Practices
(Towards Maintenance Excellence)

SMRP Best Practices « 5" Edition

MAINTENANCE & RELIABILITY SODY OF KNOWLEDGE

= Please refer to my article on why and
how to implement this KPl in CMMS. All Work

Target 100%
= The Link: |
‘ 1 i I

https://www.reliabilityconnect.com/

1 H H ; & Stru red Work Corrective Other Work
WhV-ShOU|d-We-ldentlfV-Correctlve- ?.‘:;Ti?t:i‘:f!:::‘-tfork btl?j::l:’fiauonr .\’Iainte:ance:i\/cm-f Targert <5%
maintenance-cm-comes-from- Target: 10-15% Target 30% Target 55%

preventive-maintenance-pm-or-
Corrective Work from

pred lCtlve-ma Intenance-pd m-a nd- Capital Work Fredictive/CEM Structured Work 1D

[ Target Varies Target 15% H Program
how Tanget 50%

Freventive Corrective Work not

‘ Non-Capitalized Maintenance from Structured Work
| Target 10-15% =1 Target 15% ' Program
Target 5%
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All Work

ENG. AHMED AMIN

Target 100%
Improvement & Structured Work Corrective Other Work
Modificaton Work Identification Maintenance Work Tamget <5%
Target 10-15% Target 30% Target 55%
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All Work

Target 100%
|
Improvement & Structured Work Corrective Other Work
Modificabon Work Identfication Maintenance Work Tamget <5%
Target 10-15% Target 30% Target 55%
) J
Corrective Work from
Capital Work || Predictive/CBM Structured Work 1D
Target Vanes Target 15% . Program
n Target 50%
Preventive Corrective Work not
Non-Capitahzed Maintenance from Structured Work
Target 10-15% | Target 15% B Program
Target 5%
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Preventive maintenance

Corrective
maintenance
et Fallwre Finding  Condition Based Predictive
Saintenamis Maintenaace Maintenance Maintensnce
Scheduled ement Calculation snd
Overhaul / Functonal Test “'z:”m ” extrapofation of
Replacement Parametins
Detesmane
Restore of 1eplace conditicn and Restore o rephace
based on & Detersune if tadure conduct risk fatkre.  Restore of teplace
m’:'m m’h‘ me ssuted 18 nreranest and sssessment 10 Result of 2 Run to 1oBmng
"9:_”"‘“ — coadition imerventionis  determune when  Fallure Strategy or  unplanned tadwe
TE— occured compared 10 3 requived eal mzpection,
defined standard

BeSt OF mberventon .r

o 1eqaed

Froed time ot Foed time interval  Foved time interval Contineous online
usage interval e 9 {can be set based

Tine hased Not apphicabie, but
s mooitorng of inter val between wherveation is Immedsate
Patameters, tashs and scope of  deferred 0 allow e vestin
| month, 1,000hs  omtish assessment  measwements / bosrvetion o fask &5 based on  for proper planning requied
of 10,000 kan eg SiL) WEpectons required fisk sssessment & scheduling.
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Important Step Towards Maintenance Excellence

/  Understand How Things Fail

One
What do We '
Need to Perform |  Understand the Language of Failure
Right Two

Maintenance?

 Understand the Treatment Options
of Failure

T
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FAILURE PATTERNS

Rardorn fad ey oot Sou TT 920 of 1000 Tolres sovd 0w tetated Tobure (har s oy 5o T re™marnng 8 2%
0~
= BATHTUB ! WEAR OUT 3 FATIGUE
g PATTERN A ~ 3-4% - PATTERN B ~ v 17% 1 PATTERN C » 3-5%
: ’ ' —
A !
2 Time Time Time
INITIAL BREAK-IN PERIOD RANDOM INFANT MORTALITY
s PATTERN D = 6-11% i PATTERN E = 14-42% : PATTERN F = 29-68% i
(@] - . s
z i |
» e | |
_ Time - Time -

The fadure charactenstics shown in Figure 1 were first noted in the report tithed, Redabiily-
Contered Maintenance by F. Stankey Nowlan and Howard F. Heap Follow-on studies in

Sweden n 1973 and by the U S Navy n 1983 produced simiar results. in these three sfudies,
random fallures accounted for 77 to 92 percent of the total fallures and age related fallure
characteristics for the remaining eight to 23 percent.
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What Maintenance Needs to be done for Each Failure Pattern?

*  "There is little point in doing maintenance the right way if you are

doing the wrong maintenance”. John Moubray op— IR o
——-A L—-—J

* Age-Related
These types of failures can be addressed through fixed time Age ;::M \ o
maintenance. Fixed time maintenance includes replacements, | B ‘
! 0

overhauls, and basic cleaning and lubrication.

Fasgue
C e
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What Maintenance Needs to be done for Each Failure Pattern?

“There is little point in doing maintenance the right way if you are

doing the wrong maintenance”., John Moubray —*— A . S ‘
[V J p— .

Age-Related Age related
These types of failures can be addressed through fixed time

L . . 11% - Wear Out
maintenance. Fixed time maintenance includes replacements, i B ‘
overhauls, and basic cleaning and lubrication. R o |
Random [ 7% | Falgue
These types of failures need to be detected, as they are not 0~ _
predictable, or based on a defined “life”. 14%

The equipment must be monitored for specific indicators. —
These indicators may be changes in vibration, temperature, flow

A
rates, etc.
These types of failures must be monitored using Predictive or A
Condition monitoring equipment. EI —
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What Maintenance Needs to be done for Each Failure Pattern?

*  “There is little point in doing maintenance the right way if you are

doing the wrong maintenance”. John Moubray _‘_ —~ A BaTNUD
- — g
" Anxinied Age related
These types of failures can be addressed through fixed time

maintenance. Fixed time maintenance includes replacements, 11% \ 8 Wear Out |

overhauls, and basic cleaning and lubrication. s
* Random

These types of failures need to be detected, as they are not

predictable, or based on a defined “life”.

The equipment must be monitored for specific indicators.

These indicators may be changes in vibration, temperature, flow

rates, etc.

These types of failures must be monitored using Predictive or

Condition monitoring equipment.

* Infant Mortality
These types of failures cannot necessarily be addressed through
fixed time, predictive or oondlbon-based maintenance programs.
Instead, thchhmmhmdﬂmhpmp«duhl
installation, repeatable work procedures, proper specifications and
quality assurance of parts.

ENG. AHMED AMIN
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Cost Comparison of Maintenance Programs

Maintenance Cost
($ per Horsepower

Reactive Preventive Predictive Precision
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Strategy & improvement

npr ovemend plans

Maintenancs St

What Else do We Need to Know about Maintenance?

Preventive Maturity Level

Stratege & Lquipment crltical Totyd Prodaxctive

Heluaulity BT ORr am
/tl‘.l"’\. s>

PO . l)l‘flﬂl' o Marilerars ¢

MY e T ive

Marilenar<e

Mlanned
Martenance

ROOT Cause
anahyus

rategy

Traensier 10 produchon M Onpes I maniagermenl

rvvesiment Do

PrOCess

Spare parts and Tools

Spare parts
n“«-';?. ‘..'

TOOs

manaperment

\\'l ‘h f .1'),‘-'
Conten!

WOrk Oorder
Systen

Ofr e irww Computer Manager ned System

Performance Stee gng Organisation and People

Oper ationad
ashibxwd

interna

o3l steectmg Operatonal Xitt's Organication

COMpetend ey

.

Management Sirategic & people
O »y Wy e g " e it
pane Meelimgs KY's ' Iract managemes

Reference: Wevalgo Maintenance Management Comprehensive Dive Model
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O ites ard Rubes
l.‘ Rcathon

PFlanned shaft dorarnes

Management

LV teernm
Planmning




®

Predictive

Reactive

Maintenance
Action Plan

Proactive
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-V THE MAIN TARGET OF MAINTENANCE

-
1o prevent 1o detect 1o discover
_ equipment failures early failures hidden failures

- -

- Reduce the number of failures

- Reduce the unplanned downtime
- Increase the mean time between failures (MTBF)

- Improve the equipment availability & reliability

‘Our target is ZERO unplanned downtime’
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®

Refer to BS38717-2000

Maintenance is the work undertaken in order to keep or
restore a rfacility to an acceptable standard level.

Work undertaken All activities (information, analvsis, repair, etc.)

To keep Planned maintenance (preventive, predictive and
proactive) policy for critical equipment

To restore Unplanned maintenance (corrective or run to failure
policy for mon-critical equipment

Facility Svstem level (equipment, unit, train, plant)
A cceptable Acceptable level at certain working condition
standard level (HSE, working hours, etc.)

Principle — “Prevention is better than cure”
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Comparison of Maintenance Strategies

Run-to-breakdown Preventive Predictive
Method Failure based Time based Condition Based
Premise No maintenance MTBF As-Needed
. * Lower maintenance costs .
. - «Planned Maintenance. : _
Advantages No Tamlenance Fewer machine failures.
cos -Less repair downtime.
Structured program *Reduced inventory.
*Longer machine life.
*Increased production.
«iImproved operator safety.
Verification of new equipment
condition.
«Improved overall profitability.
- , «Failure may occur before PP . ~
Disadvant- -H!gh spare‘parts mvgntory : eInitial investment in equipment
+High machine downtime schgduled maintenance.
ages «High overtime labor costs | “Maintenance may be perf-
*low production availability orrnf;d unnecessarily.
Maintenance may cause
failure.
Used only on cheap, ) )
Use abundant and insignificant Used on all machines Used on all machines
components

ENG. AHMED AMIN
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Production Improved availability “up-time™

and increased production

Todays™ level

-

-
N

Reactive Periodic Predictive Proactive Era of
maintenance’ Maintenance maintenance
(conndition Strategies RCFA strategies
monitoring
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What is the Consequence of
Unplanned Maintenance?

Wl

‘ Safety Process Financial
Effect Effect Effect
Accident Production Repair
Losses Losses Cost
Unsafe Quality Downtime
Conditions § Losses § Cost

Unplanned effort > 8 planned effort
(time, resource, process, cost, ... etc.)
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SAP-

I Maintenance Policies

|

Reactive

L

|

Preventive

a Non-critical
a Small items
a Redundant

|

Predictive

|

|

Proactive

]

]

Vibration analysis

Oil analysis

Temperature analysis
Wear analysis, ...

efc.

a Subject to wear-out
a Failure pattern known
a MTBF known

ENG. AHMED AMIN
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o RCFA
Replace
o FMEA
Redesign

(]

(]




Condition-based
(Predictive)

Different types of maintenance strategies
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Road Map for Maintenance Management
Maintenance Policies

Unplanned _Planned =
Maintenance > 4Essss \ (
7/ Maintenance Total-Based
JL Global (GM):
(7) - GMM
Failure-Based 3 - OS\M
Reactive (ReM): (3 _TPM
- RTF (2) Condition-Based -
-CM Time-Based Predictive (PdM):
- BD Preventive (PM): = giarzfn‘fysfs A5 (4)
- FF - Calendar- - T: ration analysis Risk-Based
= Weekly - Temperature analysis = - ASEPRFRE
Monthly - Pressure analysis roactive (PaM):
T - Wear analysis - RCFA
- Running: - Efficiency analysis - Zﬁgg;FMECA
7000 R.H. - =
TO00 - - RBM /RCM\ RCM2
B - RBI ::

Long Term Continues Improvements = Long Term Project
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Term Description
RTF Run To Failure
CM Corrective Maintenance
BD Breakdown Maintenance
FF Fire Fighting Maintenance
PM Preventive Maintenance
PdM Predictive Maintenance
PaM Proactive Maintenance
RCFA Root Cause Failure Analysis
FMEA Failure Mode Effect Analysis
HAZOP Hazard Operation Study
RBM Risk Based Maintenance
RCM Reliability Centered Maintenance (Risk based maintenance)
RBI Risk Based Inspection
GMM Global Maintenance Management
OSM Optimal System Maintenance
TPM Total Productive Maintenance
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®

Comparisorr of different mainfenance policies

Policy Approach Goals
L Run to failure (fix-it when tapissiisalode: manienanee

Reactive costs for non-critical
broke). equipment.

S SESERSSASEsAraans Time or Use-based Minimize equipment
maintenance program. breakdown.
Maintenance decision Discover hidden failures

Predictive based on equipment and improve reliability for
condition. critical equipment.

Proactive Detection of sources of Minimize the risk of
failures. failures for critical systems.

Maximize the system
Global Integrated approach. productivity.

ENG. AHMED AMIN
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Risk-Based

A comparisorr armong proacitive mainfenance approaches

Policy Approach Goals

RCEA Id:entlﬁcatlon of root causes of EFliminate failures.
failures.

FIVIECA Idjentlﬁcatlon of criticality of Iml:!rov.e _equlpment
failures. availability.
Identification of hazards and

HAZOP problems associated with Improve HSE effect.
operations.

REBM / Detﬁermlnatlﬂn 2dd ]?ESt Keep system function
maintenance requirements for . . s

RCIMV = & improve reliability.
critical systems.

Determination of an optimmum
REBI inspection plan for critical mprove system HISE.

and availability.

Systems.
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®

Comparison of different mainfenance policies

Definition

Advantages

Disadvantag
es

Equipment
you would
maintain

Reactive

Fix it when it
breaks / Run
to Failure

Preventative

Conduct
maintenance
at regular
intervals

Predictive

Maintain
based upon
known
condition /

Proactive

Redesign to
eliminate
root causes
of failure

Cheap

Can be
planned for /
scheduled

stapdeLfs
P ature.

Less
maintenance
required.

High spares
stock levels.
Emergency
Outages.

Unnecessary

replacement
of parts. Poor

utilization of

Costly if
implemented
incorrectly.

Could be
expensive.

Headlights

Oifﬁgﬁge

Automobile
Tires

2 Year Lease

ENG. AHMED AMIN
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Understanding Maintenance Planning & Scheduling

Identification 7 . . Execution

)

Analysis Follow-up
(KPlIs) | — .

The Maintenance Process
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Definitions: Planned Work and Scheduled Work

Best Practi

T.R.ﬁtf‘i’f—_‘-.'.“i f & ;-Ej{’A.CE‘"l_ ™Y i" 2

Planned Work

K That has gone through a riomal pia NG process to identify labor natenals, toc 3
ifet equir R ! nformation 1 ed t 3 pla wikag 17 yt
t f wrice ! r to t! it of the rk
Scheduled Work:

This is the process in which all resources which are required for work are
scheduled for execution within a specified time frame.

Executing this component requires an understanding of asset availability as
well as technician, material, and specialty tool availability
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Definitions: Planned Work and Scheduled Work

Planned Work

Work that has gone throuagh a formal plai Na process to identify labor natenais., t

ols, and
formation Is assembled Into a job plan package and communicated LWLk Ll 1LY LCTRRY 4 5 [ 20 111 M) 6

raft workers pror to the start W the work

safety requirements

Scheduled Work:
This is the process in which all resources which are required for work are
scheduled for execution within a specified time frame.

Executing this component requires an understanding of asset availability as
well as technician, material, and specialty tool availability
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Planned and Scheduled Work

 Planned Work: what & how

— Whatis to be done? - defined work
— How it will be done & how long it will take? - sequence

of work
— What resources - skills are required?
— What materials / tools /equipment are required?”?

— What Safety, environmental, work clearances are
required?

- Scheduled Work: when ( and Who)

— When it will be done?
Do we have the resources - material/ skllls/tools/ available?

« Do we have work permits/ clearances?

— Who will do it 7?7 Work crew (some time this functi .
done by the area/craft supervisor) P
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7 Line of sight (AS_ &l cataal)

* Any organization have a vision and mission

* Planning and scheduling to achieve the maintenance objective
* Planning Vision ( increase the labor productivity)

required maintenance no breakdown high reliability
Cash flow profit
Mission of planning right jobs ready to go

(permit-material —labor- document)
Kill the waste time between effort



SAP-

« The vision of planning is simply to INCREASE LABOR PRODUCTIVITY

+ The mission of planning revolves around making the right jobs “ready to go”

PLANNING SCHEDULING

DURING BETWEEN

ENG. AHMED AMIN 71 {"-5';"-:-}
A A

Arabic SAP Academy



SAP-

» The vision of planning is simply to INCREASE LABOR PRODUCTIVITY

+ The mission of planning revolves around making the right jobs “ready to go”

PLANNING SCHEDULING

DURING

BETWEEN

JYLEAN,

ENG. AHMED AMIN
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®

How?

Machine Up

—— | Shorten

Machine Down for Maintenance

-—

Decreasing mean time to repair

T —
Time ——
Less Frequent | e e o

v" Saving Maintenance team time increases their productivity, they focus only on execution

v This reduces job time

MTTR
< >
- -
4 Y 1
[ -1
SO0 Orury
ROPENgE Lt the Tuwrmowes
Do) | DR Moy
r ~ h.'d . " rer
- T R aarw f . " a = i Parw
reasised ™ e faut thee fau -
(F s o &% _J Pt D sl tup
MmN e 5 - " N
e - )
abed o
- .
Tinpee ]
< . — -3

Fotal Dhoeersimns
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Maintenance
Planning and

Scheduling
Handbook

Second Edition

Maintenance Planning and
Scheduling Principles

Protect the planner
Focus on future work
Component-level files

Use planner judgement
for time estimates

Recognize the skills
of the techs

Measure performance
with work sampling

ENG. AHMED AMIN
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Job plans are needed
for scheduling

Scheduling and job
priorities are important

Schedule based on the
highest skills available

Schedule for every
available work hour

Daily work is handled
by the crew leader

Measure performance
by scheduizs compilance




The Right Setup for the Desired Expectations!

Understand Maintenance Planning and Scheduling Principles to setup accordingly
Separate Planning Department NOT part of or reporting to Maintenance
Effective and documented planning and scheduling process with clear roles and responsibilities

Adequate Number of Planners and Schedulers with a ratio of 15:1 to 20:1, to raise maintenance labor
productivity up to 60 percent level

Maintenance experienced planners and schedulers Doc Palmer...
(minimum site hands on experience of 5 years)

Maintenance Planning Principles

Computer and CMMS skilled planners and schedulers Separate Departments

Project management skilled planners and schedulers Focus on Future Work
1. Component Level Files
Dedicated only for maintenance planning and scheduling - Estimate Job based on Planner Expertise

Recognise the Skills of the Craft
Well equipped with all required tools such as efficient Measure performance with Work Sampling
CMMS and Project Management software

Fully supported by management and leadership to get support and cooperation from all stakehuicers [2.g.
Maintenance, Production, Safety, Integrity, Engineering, etc.)
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Why we plan and schedule

Drivers for Planning and Scheduling

Assure Asset
Performance

Manage
Asset
Information

Manage
Asset Costs

Protect
. Wrench
Time

Identify
Asset Risks
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Where does the time go?

Wrench Time, 21%

Hunting Parts, 22%
Waiting on Supervision,

E 2 @ Hunting Pa
. ‘,\, ] = i e
|Wan g on Equipment
B Looking for
. f 5 | )

Waiting on Permits, 5% @ Waiting on Permit
@ Waiting on Supervision
nNre 1
Finding Information, 9%
Looking for Tools, 13% Waiting on Equipment, Waiting on Associates,

15%

12%

ENG. AHMED AMIN 7



Typical Job Planned On-the-Run

Same job if Effectively Planned & Scheduled
I

Typical Maintenance Craftsman’s Day

Work
e

Reactive WITHOUT Proactive with

o

Planning & Planning &
Planned & Scheduled vs. On The Run Scheduling gm:',f,,‘
Receiving instructions 5% 3%
Obtaining Tools and materials 12% 5%
Travel to and from job (both with and w/o tools and materials) 15% 10%
Coordination Delays 8% 3%
Idle at job site 5% 2%
Late starts and early quits 5% 1%
Authorized breaks and relief 10% 10%
Excess personal time (extra breaks, phone calls, smoke breaks, slow return 5% 1%
from lunch and breaks, etc.)
Sub-Total 65% 35%

Direct actual work accomplished (as a % if whole day)

ENG. AHMED AMIN
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The Leverage of Planning

World Class

20 to 35% 55%

s .
Direct Direct
Improvement 55/35=1.57

World Class

30x1.57 =47

improvement
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®

What is being Planned?

Preventive Maintenance (PM)
Predictive Maintenance (PdM)

Corrective Maintenance
(planned & unplanned)

Outsourced work

Capital Project work
> Maintenance Schemes

» Assisting in Proje;:ts work

Shutdowns/Turnarounds/
Overhauls

Planner can do all of this

=—maintenance

safet -' assc"‘b'y """"" ﬁcaté"-.“;“
. “8 managmn( .t .[)fOJC(‘ZFS- : relat’ons cliopment e
prOCesseS e m't‘.wlx:.or.lrx_g Control_ — ;lma‘(_?’h!rje

- engines I voemutas = . =

production ,

25 Offce

That's why we have to start with
understanding Maintenance, and

Maintenance Planner has to have
maintenance experience
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Identify Work

Work
identification
.

Priorit

y

Work Sc reening Sett
< Y'Ilg

Complete Work

Analyse &

impepTrove

History
Record ng 5
Work Order

ompietion

Plan Work

Job Mlanning

Execute Work

Breakdown
Work

Management

Work Execution

Schedule Work

Matenials and
Resource

Hrocurement
BSack og
Management
ad Standing Work
YWork

Order

Sched N
- uling Management

Forward Work

Projection
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w How planning maintenance

Maintenance Planning - HOW?

| Righn ‘R-gn I Righet | Raghe ‘
Marorars v‘l’oo!s | Information ‘~7m‘
l : | $
| an — The Maintenance Job b r— pnw‘m
1
Follow-up ‘ (=

Arabysss IMPeoverments

identity
Work

Schedule
Work

Complete
Work
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g How planning maintenance

Maintenance Planning - HOW?

ot || P2 || e || R
| F 4 3 3
:."g';.l—; The Maintenance Job ._[p.?"g:w

t

Work Management Framework

Identify

Plan Work
Work

Schedule
Work

Compiete Execute
Work Work
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Maintenance back log

®

Backlog Management The total number of estimated

1aDOr howurs, by trade and priornmy.
Of work required 1o compiete all
igentimed DUt INCcomplete

planned and scheduled work

Lise ’ as an index n I"‘fo_'f"“.'f""‘l.') ‘.-' ® "4 ".:"J:“T;F "‘E'!Y ,.1[ rpI‘
no W WwWve l mamtienance 1s If‘i“-.f’lw—, S 4 9 READY BACKL%

REK MANAGEMENT METRIC up with the rate of work

5.4 8B PLANNED BACKLOG generation. Used also to help he 14, 200

establish the proper size and
-

mp wition of the work force
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Backlog Management

|

Total Backlog

Planned Ready Backlog
$

Capacity l
Backlog Targets:
Total: 4-6 Weeks
Planned Ready: 2-4 Weeks -

ENG. AHMED AMIN




Roles and responsibilities

Roles and Responsibilities

Maintenance Planner

Schedules if it is a dual Develops new job plans
role P/S Maintains job plan library

Manages the ready Maintains accurate
backlog equipment specifications,
Keeps the pipeline full info, and parts lists

Communicates with
Production, Operators and
Supervisors




Qualities of a Good Planner

Qualities

» Planners should have craft skills

» Should be an experienced tradesperson
» Good data skills

« Good analytical skills

» Superb people skills, planners have responsibility without
authority

» Write accurate work descriptions in the job plan
» Research skills to find information

» Top tradesperson
« Have seniority
« Able to earn respect of craft people

Planners Must Add Value

* Planners battle and eliminate losses and
delays from maintenance and its related
activities

* The planners’ efforts are measured by:

Quality of the Job Plan Library
The size of the waiting for schedule

backlog (measured in weeks - 2 weeks
minimum)
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SAP Qualitie
Maintenance Planners

must
in the




KP]

Proactive Maintenance Continuous Improvement

Step 6: ﬁ Step 12 [95‘5 plus of Maintenance Work OfdersJ

Breakdown / Functional Failure Work

Orders are reviewed on a Monthly
basis for Cormrective Action
Metric Maintenance Cost

” V\gork comfmzPM/PdM/Omean
entification Matric — PM / PIM Comedianco

“If a Step in a Process is Sldpp)

or Performed at a Substandard
¢~ All Work Orders are ) Level it Creates Defects known as il 95% plus of B
closed out with all St 5: Failures, the output of a healthy Step 2: Maintenance Work
codes and information i s reliability process is Optimal |, . .  ance| OrderscomesfromPM/
in CMMS Work Order| Reliability at Optimal Cost™ - PdM / Operator Care
Metric - % WO's Close Out ' g Metric - % Planned
k MAQQ&‘!!L/ X - Ron Thomas Dofasco Steel, 1994/ ke Work )
Maintenance Work is executed to Stwepr:: Step 3: - e
o0% tenance Labor Hours are
specification following repeatable o Maintenance Scheduled by day by hour
procedures Execution h Sl ok 0
Metric - Rework ng Metric — Scheduie Compliance
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Planning, Scheduling and Materials Management

= Akey to success in work management is the timely provision of the
materials and parts for maintenance work.

* The lack of even one part can delay the job, add to the cost and
increase total downtime for the asset itself and possibly for the
process it belongs to.

* The consumption of maintenance, repair and overhaul (MRO)
supplies—spare parts, components, consumables, lubricants,
fasteners and all other maintenance materials—typically accounts
for about one-half of most companies’ maintenance budget in
North America.

= Good materials management is another essential—without the right
spare parts, many jobs cannot be done.

* There is no point planning and scheduling work if you cannot rely on
materials management to provide the parts when you need them.

= |f you want excellence in maintenance, you need excellence in
materials management.

= Your work management and materials management processes must

be integrated closely, or you cannot achieve the benefits that work,
management can deliver.

Maintenance work management

Identify

Plan

Material
requirements

Material

specification

Schedule

Assign

Execute

Learn

Bills of
material

Receiving
reports

Repairables

Material
delivery to

drop points

90

Specify

Source

Order

Store

Control

Use




cal CMMS Environment

e
Main n '
Stores

PM Generation
Inventory
, Management

WO Complete WO Ch Labor Parts ‘ Cycle I
=3 '
WO Close Parts

Work Request

Approve / Reject

Work Order
[;] &

Supervisor / Manager u
« wo BaC'(log CMMS Planner / Scheduler

=

Preventive

- (4

Purchasing

Purchase
Orders

Invoice

|
|
|
|
|
|

CMMS Administrator

Matching

Parts
Receipts

Reordering

Technician / Vendor

G Retrospective WO ™ j .
= . Asset & Reliability Engineering i
History & Analysis Masiager/ Engineer RCA, RCM, FRACAS, ISO 14224, ISO 55000 1
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What i1s a CMMS ?

« CMMS stands for Computerized Maintenance management System and is software that is designed to simplify and improve

maintenance operations for various industries.
+ CMMS software streamlines and automates maintenance, asset, and preventative maintenance operations.

« With a CMMS the maintenance department can plan, track, measure and optimize everything to do with maintenance on a digital

platform.

« Asset Management: Track all of your assets, including virtual ones. Know when they were obtained, how they are used and what

their original value was.
« Work Orders: Automatically generate work orders according to a preset maintenance schedule and respond to service requests.

 Mobile CMMS: CMMS Mobile application is multifaceted, providing technicians the ease of completing preventative and demand

work orders directly in the field.
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u Wodk Ordes

l_iJ Closed Work Ovder
u mntory Transaction

' Servicn Maquest
g Auety

l !l SenichvSen Brecode
Recovng
.%
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Paper vs. Mobile Work Order Process Flow

—}-} ! -P-b%i

Collate & Priaritize [J'Etrll:lute Complete Enter Work Correct errors
Separzte Work Orders Work Orders Paperwark Time and missing data

— .t.t.‘ﬂ-i— ﬁ !‘gi-

Create Ferform
Wark
Aszl ent Work
Crders 2L Camplete
Mobile WO and Enter final data
b ﬁ enter time into CMMS
L
Primt Wiork
Orders
ﬁ Mobile process - %

- PADET DIOCEss - File and store
perp paper Work

Order
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w cul_uaﬂ GASJ el.ﬁal ;:\_'\g 413

5. Inventory

4. Purchasing Management
SAP
PLANT

1. Keep Data
ESASE MAINTENANCE (i

3. Expand Depth

6. Production 7. Finance &
Planning Controlling
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WHAT IS SAP PLANT MAINTENANCE & WHY
IS IT IMPORTANT?

SAP-

Every plant operator and manager should
take plant maintenance seriously to avoid

unexpected down time

lost production
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Plant Maintenance Objectives

* Plant maintenance ensures that all machines are kept in optimal
condition — without interruption. Continual support also makes sure
that a plant’s equipment is always ready for use by minimizing
unanticipated production interruptions from an undiscovered state.

* The cost of a significant breakdown in your plant can be staggering.
Therefore, plant maintenance helps avoid equipment breakdown
and the loss of productivity.

* Even more importantly, proper plant maintenance ensures safety to
all work personnel.



D e . \ I S
Plant Maintenance Strategies

j e Emergency
L Maintenance
\j Preventive

< Maintenance
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SAP Plant Maintenance

Technical
Object
Management

Organization
Maintenance

Plant _
Maintenance Maintenance

Information Plant Ma!%’;?er;em
System Maintenance

Equipment Preventive
Measurement Maintenance
Record Processing
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Integration with Documents
control system
Searchable Asset Information

MOC
(Work flow / Priority )

Reports & KPIs
Integration with Reporting
system

Labor Contract
Labor Hours Reporting

!

LT

A‘

: 1

Asset
Register

gement
Heaient

WResources Work

ﬂagemen[ Managev*

ENG. AHMED AMIN
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”@ Multi-dimensional Asset Structure

Asset Spec’s, and Data Sheet / Spare

Parts List / BOM

PR / RFQ / PO

rrocurme - Receiving / Invoices
Managemé £ yendor Management

Contracts

Inventory
Managemer [tem Master

Interchangeability
Condition Codes
Special Storerooms

7/
PM Program & Master plan
Work Order Management
Job Plan / MWI

/




EAMS RIGHT SELECTION

« System Features and Capabilities
« Interface and Ease of Use
« System experience in industry

« Ability of integration with support
system

« System securily
« Program Stability
« Vendor Support

« Cost (licenses — technical support

hardware- Software )
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IMPLEMENTATION TIMELINE

Analysis
Workshops
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ASSET HIERARCHY

Implement the all asset and equipments with main
information based on the ISO 14224 Taxonomy
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