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*How Asset Performance Management can take SAP S/4HANA Foundation to next level
*How to achieve a strategy driven Asset Management




Goal: Optimizing Asset Management
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Asset Lifecycle from Investment to Decommission
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Intelligent Asset Management Overview
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The Right Tasks
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. Importance of Jo_b-ReIated Factors
The New Way: Intelligent Asset Management
86% 80% 78% 78%
Converge Strategy and Execution -
%> =,
Implementing Improving handover Migrating to Closed loop end to
predictive and between engineering SAP S/4HANA end integration of
prescriptive and maintenance APM with EAM
maintenance
S:ur:)ez:n;\::s(::\ate of the Industry research (December 2021; n=63) GSLK;

Asset Performance Management o ®
Capabilities for managing maintenance
operations including planned and unplanned
maintenance, scheduling work and
resources, work order management and
reporting, mobile support for maintenance
technicians; it also covers solutions for asset
acquisition and life cycle management,
capital portfolio and project management,
and environment, health and safety

Capabilities to constantly assess
and improve asset availability
and its output, to extend asset
life, including risk and reliability
management, predictive and
prescriptive maintenance, and
asset integrity management.
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Closed-loop strategy, planning, and execution

Optimizing Asset Performance Management and
processes based on common data

outcomes with end-to-end

Finance and HR Contracts and warranty Sales and service Customer self-service Procurement

Enterprise integration
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What is Asset Performance Management ?
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SAP Portfolio for Intelligent Asset Management

Increase Asset Performance, Reduce Maintenance
Costs and Deliver Service Excellence

‘”/ Closed-Loop strategy, planning and execution processes
—— to optimize Asset Performance Management

Synchronize maintenance and service across the enterprise
for responsive customer care and supply chain resilience

Adopt new collaborative processes and ‘products-as-a-
service’ business models across Networks

Manage asset health with Industry4.0 for real
time predictive maintenance and service

Optimize maintenance and service with intelligent
scheduling and crowd sourced resource management

Empower users with Mobile asset intelligence, work
=| automation and safe sustainable EH&S policies

=) L3 o o T
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Intelligent Asset Management Solution Capabilities

Asset Performance Management

Asset Strategy I Asset Health I
Risk & Reliability Management \ \ Strategy Recommendation Management \ \ Health Monitoring & Prediction \ \ Maintenance Demand Generation
+ Asset Risk and Criticality Assessment + Maintenance Strategy Definition * loT & Inspection Condition Monitoring + Maintenance Rules Management
+  Reliability Assessment Management « Recommendation Management * Asset Health Scoring «  Prescriptive Demand Generation
+ Al Predictive Modeling
[ Operational & Performance Analytics ]
 Asset Health Analytics + Asset Management Operational Analytics + Asset Management Process Analytics

Planning & Orchestration

* Maintenance Work Definition

* Maintenance Plans & Policies Management
* Maintenance Program & Project Planning

* Maintenance Backlog Management

Scheduling & Dispatch

* Resource & Capacity Planning

*  Work Planning & Prioritization

» Scheduling & Resource Optimization
» Dispatch & Supervision

Execution & Reporting

Work Order Management
Inspection Execution

Reporting & Accounting
Resource & Parts Management

Extended Capabilities

Mobile

* Mobile Persona Management
* Mobile work automation

» Geospatial integration

+ Forms management

Asset Network & Collaboration

Investment & Project Management

Asset Information Management

Environment, Health & Safety

« Partner Management .
« Asset Content Collaboration .
« Collaborative Maintenance and Service .
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Capital Investment Portfolio Planning
Asset & Maintenance Project Management
Project Accounting

Asset Master Data Management

* Environmental Risk Management
* Occupational Safety Management
* Management of Change
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Case Study:
Improve Reliability of a Pump




IAM Task Example: Improve Reliability of a Pump

Assess / update information on design, attributes, vendor documents, etc.
Build out documents via internal and external collaboration
Risk rank the asset, and determine its Failure modes, causes, and effects

Select risk assessment methodology , implement & generate maintenance
or modification recommendations

Based on assessment results and recommendations, develop actions such
as:
Corrective task
Repetitive task
Predictive task
Create changes in S/4AHANA or ECC and monitor
If predictive actions are also recommended, connect various feeds from
|OT devices, plant historians, PIc’s, etc. to begin predictive monitoring
Alert generation
Texts /emails
Auto generate maintenance notifications

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | Public
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Maintenance Strategy }
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Risk & failure = Data
OEM Criticality Sensors
Checklists

assessment

General Information
Failure modes,

: instructions :
Bring over from SAP W!\

gl /w Identify Documenta‘tion,spare Risk score
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/ \ Instructions i_lj;j [ }
o Health score
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Bring over from SAP

Analyze Identify

L \

Plan ]

Close\ “!l [/

Execute Schedule }

What.do we do right &
where do we need to
adjust?
Maintenance Performance Asset Performance

Execution Analytics Management



ocate asset in the structure

< SAP

Equipment v

v .é 0G (ABC Upstream Co)
v - 0G-01 (ABC Lease #01)
v [ [ (Chemical Injection Units)
~ L ocoicensko (Chemical Injection Skids)

~ L 0G-01-CEM-SKD-001 (Chemical Injection Skid # 001)

<

@ FPS Series-Pump 04 (FPS Series Houston)
- o o ow

-_— . 1
Pump 00554 (Pump 00554, Walrus) [
I =~ o~
n — " s o s o
> 11000 (Tank , Den Hartog)
-
> 11001 (Tank. Den Hartog)
-
> 11002 (Tank. Den Hartog)

11003 (Valve Actuator, Remote Control)

11004 (Valve Actuator, Remote Control)

11005 (Valve Actuator, Remote Control)

v

> 11006 (Valve Actuator. Remote Control)
> 11007 (valve Actuator. Remote Control)
> 11008 (valve Actuator, Remote Control)
> 11009 (Pressure Gauge, WIKA)

> 11010 (Pressure Gauge, WIKA)

> 11011 (Pressure Sensor, Parker)

> 11012 (Pressure Sensor. Parker)

> 11013 (Flow Sensor, Seametrics)

> 11014 (Flow Meter, Seametrics)

> 11025 (Watts Relief Valve)

FT440W (Flow Transmitter FT440W)

SPX-100 (Flow Meter SPX-100)

SCLSD Level Controller (Level Controller - SCLSD. Parker)
Tank07G (Tank. 7 Gallon Flat Bottom Utility)

SensoNODE_Blue (Pressure Sensor - SensoNODE Blue, Parker)
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FPS Series Houston

FPS Series-Pump 04

Manufacturer:

INFORMATION

JHighlights

Risk and Criticality

STRUCTURE & PARTS

Updated By Romanoski. Rachel (Sep 17. 2019)

Risk/Criticality: ® o

Normalized Risk:  51.28%

gcti
action FMEA

-

IData Sheet

All Attributes.

Motor
Insulation Class
Frequency
Type
Shaft Diameter

overall Length

Common
Safety System
Hydrocarbon Exposure
BlasyZone

Intrinsically Safe

“High"

Show All

Languages: EN

DOCUMENTATION

Phase
Fully Operational
Sep 17, 2019

Previous Phase: Planned Next Phase:
Planned

20 Changed Values Compared to Default
Model Pump
B Suction and Discharge
60 Hertz (1/second) Maximum_Flow
3524L Material
1.5875 cm Flow Chart
38.5318 cm "

Location

(No) N

(No) N

P ommon omm o ol mm o mm r mm o Em

(Not Applicable) NA

Model

1-14" x 1" NPT

65 Cubic meter/Hour

Cast Iron

Attributes Without Values

Tank Dimentions

Tank Dimensions

-—
Settings I

Show Details I

0

Wodel
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Add / Update Functions

- e era
Equipment e < NER Equipment v
quip ” NERCY 2
R

PUMP / POSITIVE_DISPLACEMENT_PUMP / 200 Series /

3.37«

% Pump 554 Cooling Water Circulation Pump

a @ GS
B v 2y m Manage 3% = 83 [
PUMP 00554
v
\ INFORMATION v STRUCTURE & PARTS DOCUMENTATION  ~ MONITORING MAINTENANCE & SERVICE v ASSESSMENT v ANALYTICS TIMELINE
i
i Functions
!
\: Search Functions —- £| .Assiﬂ1 L =
\ L}
\ D Function Type Source [} From "
‘ De-energize equipment ® @ R Tersfic - I 2 I
\ =5 Terrific Componen
: U npomss N & ? . -
. Distribute Cooling Water I
| B ® ey Terrific Components I il
l.l I:\ FN.PDMS.17 Shg ﬂ B i [
n
1 Pressure control
! © ey Terrific Components I
'\ D FN.PDMS.3 E & i ll]
'-. : -
. / - mm s omm s ol
\
i From Model
\
; or
! Equipment
!
\
i
\
i
i
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Add / Update Attributes

-1 quip Q
Equipment ‘.,“/ NE% @
g Pump 554 Cooling Water Circulation Pump - Data Sheet

m Order & Visibility ~ Add Template Remove Template
3.37«

‘ All Attributes (16) v ‘ Search Attributes Q ‘ Show Alternate UoM

\ Attribute Value Default Value

'-‘ H OEEE B EEE B EEE B EEE B EEE F B § EEE 5 EEE 5 EEE § EEE 5 EEE B § EE 5 EEE § EEE § EEE O B 5 EEE 5 EEm 5 Eam O EEs O B 5 Ea B Eam B Em B

. I MH0110 EQUI_1 (Source : Equipment) I

\

B L]

\ Date till reservation Dec 23, 2021 Mo Difference

\

. From
No Difference I Equipment
Template

‘\ a Tablet diameter 20 pm

I Status (Source : Equipment)

] ;
! L M | S
\ = EEE 3 OEEE B OEEE O OEEE O EEE O EEE O EEE § EEE § EEE O EES § EEE § EEE § EEE O EEE O EEE O EEE O EEE O EEE O EEE § EEE § EEE N EEE § EES B EES B Emm W
:‘ Rotating Model (Source : Model) I
]
! | Maximum Flow 100 m3/h = .
!
\ " Maximum Temperature 210°C - I
i | .
1 Maximum Pressure 50 bar = I
B ]
\
:\ I Maximum Head 60 m & L]
'.‘ .

Rotating Equipment attributes on Equipment level (Source : Model)

1 Spared

| From
‘ I Installation Year

2010

. - . Model
! . : — Template

\ I Nameplate

) i
\ Color e
|

"

\ “  EAN Number True I
vl S :
\ H EEE § BN O BN I SN D S § B F O ESm § Ew - L I EEE § EES I ESE I B F EES O EaS §F SN O S B B § EEm F B O S S § .
2 - T
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Add / Update Failure Modes

Equipment

3.37«

© 2022 SAP SE or an SAP affiliate company. All rights rese

< RN

PUMP / POSITIVE_DISPLACEMENT_PUMP / 200 Series /

% Pump 554 Cooling Water Circulation Pump &8 v %
PUMP 00554

Equipment v

INFORMATION  ~ STRUCTURE & PARTS v DOCUMENTATION  ~

Failure Modes

MONITORING

MAINTENANCE & SERVICE v

ASSESSMENT

ANALYTICS v TIMELINE

Q @ GS

wrﬂmge A & &

LUNElON Relevant (10) ‘ Not Relevant (0)

Failure Mode

Category Detection Methods

_— o o o o o oy

D I Leakage at the shaft seals

Internal leakage
FM.MANU.2 I

I I Failure

\\ Modes

D Overheating Bearing
I FM.PDMS.9

Structural deficiency
FM.PDMS.53

Corrosion
D - I

Fails to function on demand
D I QOver Pressure

FM.PDMS.48 I Fails to open on demand

Show 42 More

Other
D Vibration Imbalance I
.

FM.PDMS.52 Abnormal instrument reading
I . Show 42 More
Inspection
- Seal Failure I P
D I FM.PDMS.49 " Other Production interference
Show 2 More
. !
I L]
Insufficient Flow
D I No output
- FM.PDMS.10

. Overheating Bearing I
U

Structural deficiency
FM.SDCDMC.2 .

Types

Designed Function is not
obtained

Non critical failures

Specified function lost or
outside accepted operational
limit

Designed Function is not
obtained

Specified function lost or
outside accepted operational
limit

Designed Function is not
obtained

Specified function lost or
outside accepted operational
limit

Non critical failures

Designed Function is not
obtained

Non critical failures

Specified function lost or

outside accepted operational
Llimit

Specified function lost or
outside accepted operational
limit

Specified function lost or
outside accepted operational
limit

Effects

4 hours of equipment
downtime

Equipment Damage
Show 7 More

Increased dump body vibration

Unsafe operation - may tip over
Show 1 More

Loss of Customers

Search Failure Modes Q ‘

Causes Source

The shaft seals are worn or the

running surfaces of the valve

disks are damaged. EVOVALVES AG
The O-ring of the housing seal

is faulty.

Contaminated lubricant

Qil Seal - Design Issue Terrific Components

Show 2 More

Terrific Components

Battery discharged
Water pump leaking Terrific Components
Show 32 More

Vibration Sensor Terrific Components

Contaminated lubricant

Terrific Components
Lack of lubricant

Impeller jammed by foreign

body

Terrific Components
Water pump broken
Show 2 More

Qil Seal - Design Issue

Cracked casing Terrific Oil & Gas

g4

=

]




—a

-
OEM

General Information
Failure modes,
instructions

Bring over from SAP

Analyze Identify New from OEM Documenta‘t|on, spare
| parts, location
/ \ Not in a system
Close [ Plan J
[ Execute - Schedule }

What.do we do right &
where do we need to
adjust?

Maintenance Performance Asset Performance
Execution Analytics Management




_OEM Criticality

i assessment
General Information
Failure modes,
Bring over from SAP " .
Analyze Identify New from OEM Documenta't|on, spare
| parts, location
/ \ Not in a system
Close\ [ Plan J
[ Execute - Schedule }
What.do we do right &
where do we need to
adjust?

Maintenance Performance Asset Performance
Execution Analytics Management



Equipment Criticality Ranking

Unranfind
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ranking sessions
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1
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equipment using the relivant PAIR | ERLD
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Review / Update R&C Assessments to Determine Criticality

PUMP / POSITIVE_DISPLACEMENT_PUMP / 200 Series /

% Pump 554 Cooling Water Circulation Pump B ¥ %
~ PUMP 00554

3.37«

Manufacturer: Pumps Ltd

Q @ Gs

Shared With: 49 Partners Location; Location_2_(P1-C4-U3-A1-12) External IDs Status; In Revision Languages: EN
! At —
‘: INFORMATION  ~ STRUCTURE & PARTS  ~ DOCUMENTATION ~ MONITORING  ~ MAINTENANCE & SERVICE ASSESSMENT  ~ ANALYTICS TIMELINE
!
! Highlights cettings
i b=t
\ [~ "= = = = -
i . I . Recommendations B
H = Risk and Criticality EA Checklists RCM
\ Updated By Socher, Benjamin (Sep 9, 2021) I Updated By Portelli, Phil (Apr 13, 2021) By Status Updated By Test, Test (Jan 29, 2021)
\ 3 Action Required: 7 [ 0]
| o FRiskiCriticality: ® 250 B "Medin RPN: © 180 Published: 11 Preventive Recommendations: "] In Operation: o En
H Normalized Risk:  20.37% eventive Recommendations: 0 Complete: 6 Corrective Recommendations: 0 Others: 1 L o |
\: I Action: FMEA mmendations: 1 Incomplete: 10 Cthers: 0
| w Others: 0 Total: 13
i e k= ]
i R&C
! Analytics
:\ s Assessment
:\ Risk Distribution Curve Across Sub-Class: POSITIVE_DISPLACEMENT_PUMP Risk Distribution Curve Across All Equipment
\: 4 20
!
i
‘.‘ 3 15
!
i S S
B (5] =
! g2 £ 10 —
\ £ £
: 5 5
\ I I
‘., 1 5 — —
!
!
! 0 °
'\ 0-10 10-20 20-30 30-40 40-50 50- 60 60-70 70-80 80-80 90 - 100 0-10 10- 20 20-30 30-40 40-50 S0 - 60 60-70 70-80 80-90 90 - 100
\: Normalized Risk Range Normalized Risk Range
!
i
i
‘: Checklist Trend - Checklist for Pump Casing
\

© 2022 SAP SE or an SAP affiliate company. Al
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Perform R&C Assessment

< Risk and Criticality Assessment ~

Risk and Criticality - Pump 554 ==

P Published
Shared With:  Risk Score:  Criticality:  Risk Type:  Financial Risk: Assessment Template:  Assignments:
49 Partners @ 410 BMedium” Current Risk  32609.0 US Dollar AT PDMS.173 1

INFORMATION ~  ASSIGNMENTS ~  DOCUMENTATION  QUESTIONS AND ANSWERS

Production -

£ Environment @3
B Production (212) @
Y Health & Sa... (21z) | T his equipment [ @  Financial Risk 2000000 5

Nuclear

Catastrophic

Hazardous

Very High

High

Moderate

Low

Minor

Very Minor

What s the impact on production if this equipment fails?

None

Exwemely Unl... Unlikely Pos Quite Likely Cerain

What is the Lik jure?

Risk Details

Impact

Grid layout

£ Environment 3
[ Production ®s
S, Healih & Safery [ EH
Overall Risk ® 20

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | Public

< SX567+Y Riskand Criticality Assessment ~

Risk and Criticality - Pump 554  Sos

Q @ Gs

Manage [

Swap Axis

e — Published
Shared With:  Risk Score:  Crificalit:  RiskType:  FinancialRisk:  Assessment Template:  Assignments:
4gParmers @ 410 B'Medum® CumentRisk 32609.0 US Dollar AT.PDMS.173 1
A
INFORMATION v ASSIGNMENTS v DOCUMENTATION QUESTIONS AND ANSWERS
B Production
# Environment (33)
B Production czm. i Answers (5)
Py Health & Sa.. (22) Question Text Answer Display Value  Scale / Answer Vslue  Description
+  Whatis the Likelihood of Failure? What is the likelihood of this equipment failing? Possible E:“ﬁm:“ 1 Extremely Unlikely
v fifetis the impact en praduction i this equpmert Impact on production Very High Unlikely 2 Unlikely
@ Possible 3 Possible
Quite Likely 4 Quite Likely
Cenain Centain

Risk Details
Impact

& Environment
B Production

Y, Health & Safety

Overall Risk

Note:

Risk.

Table View

®:

®s
@35
® 110

Qa @ as

Manage [

® © e e e

Financial Risk (USD)

10,000.00

20,000.00

2,609.00

32,609.00




) FMEA, RCM, RBI
Assessments

—aif

-
OEM

General Information
Failure modes,
instructions
Documentation, spare

Bring over from SAP

Analyze New from OEM

| parts, location
Not in a system

[

What.do we do right &
where do we need to

adjust?
Maintenance Performance
Execution Analytics

[ Maintenance Strategy

Run to FMEA ML/ Al
i RCM
Risk & failure 4 Data
Criticality ‘ Sensors
assessment Checklists

<4

Asset Performance
Management



Reliability Centered Maintenance &
Failure Mode Analysis
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The RCM Process (RCM2 and paper based)

RCM is a process used to determine what must be done to ensure that any physical
asset continues to do what its users want it to do in its present operating context.

It asks the following questions:

« What are its functions (what do its users want it to do)?
 In what ways can it fail (functional failures)?

* What causes it to fail (failure modes)?

* What happens when it fails (failure effects)?

« Does it matter if it fails (consequences of failure)?

« Can anything be done to predict or prevent the failure?

* What do we do if we cannot predict or prevent the failure?

39



Failure Modes: The level at which we develop Asset Management Strategy

ot

4

|

A " | Patterns A, B and C:
‘I Generally apply to simple items or complex items that have a dominant failure mode.
\

B ,’ \Usually associated with:
\ = points where the equipment comes into direct contact with the product

| y - fatigue
C : J = corrosion
,’ = gvaporation
~~ - ‘,

More than 90 % of failure modes

D ‘ are event based and are
statistically random (Pattern E & F).
E ‘ Patterns D, E and F:

Associated with complex equipment such as electronics, hydraulics and pneumatics.

(In practice, nearly all rolling element bearings conform to pattern E)
F ;

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | Public 41



Potential Failure: Moving from time-based to condition-based maintenance

Driven Driven

l
|
| Equipment Human
|
|
|
|
|

<« More time to respond enables @

*"__————-~

Y 7 Engineering Models + ML

|
2 Engineering Models

N
)
\
i
S }

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

N Machine Learning
-

s

|

|

|

|

|

|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
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|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|

|
|
) |
|
|
|
|
|
|
|
|
|

8 LT I I -
= Battery Impedance Test
2 | )
8 Oil Analysis
D Hot to Touch <« Vibrations detectable
N
g Audible Noise _ _
***************************************************************** Functional Failure
= First Indication of Failure Ancillary Damage
" Total Failure
Time
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Protective Devices and Hidden Failures: How we deal with redundancy

A tolerable probability of failure for hidden failures is achieved by:

= Reducing the probability of failure of the protected function (by applying a suitable failure management strategy)

(. | )

Protected Fails |

function * :

Protective Failed : Mu!tiple |

. Failure .

device |
\_ | Y

J

/
f- and/or Increasing the availability of the protective device:
. Preventing the failure of the protected function (i.e. reducing the demand rate)

’-—_-__——--_--_—~--—~_---- _—--‘
] - Periodically checking whether the protective dewce is workin g_and repalrlngl if it has faile [
T O e T BN D B S B e Ty g TN D N e gy Y B S Iy s N o o A  ER

. Modifying the system in some way (e.g.adding redundancy)

\_

\_
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Science-based approach to Maintenance Strategy Development
Functions, Functional Failures, Failure Modes

Functions Functional Failures

1. To pump 1A. Fails to pump water
potable water at at all.

a flow rate from

0 to 20 m”3/hr

@ 800kPa in

the presence of

a standby

pump.

© 2022 SAP SE or an

1B. Pumps at pressure
lower than 800kPA and
a flow rate less than 20
mA3/hr.

SAP affiliate company. All rights reserved. | Public

Failure Modes

1A1.
1A2.
1A3.
1A4.
1AS.
1AG.
1A7.
1A8.

1A9.

Electricity supply interrupted

Water supply interrupted

Major piping rupture due to a vehicle impact
Major piping rupture due to corrosion

Major foreign object blockage from upstream
Manual isolation valve left closed by operator
Lower pump bearing seizes due to contamination
Upper bearing seized due to misalignment
MOCV stuck fully closed

1A10. Standby pump removed

1B1.
1B2.
1B3.
1B4.
1BS.
1B6.
1B7.

Motor controller is faulty

Impeller is eroded (unlikely)

Impeller is encrusted (calcification)

Manual valve left partially closed by operator
MOCV stuck partly closed

Flow meter is over reading

Pressure transducer is over reading

Failure Patterns
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Hidden Failure
Consequences

Safety and Environmental
Consequences

Operational
Consequences

ﬂ Will the loss of function
caused by this failure mode on
its own become evident to the
operating crew under normal
circumstances?

Yes

No

S | Does this failure

| other damage which

mode cause a

loss of function or | N°

E Does this failure
mode cause a loss of
function or other damage

could injure or kill
someone?

which could breach any
known environmental
standard or regulation?

O | Does this failure mode have a
direct adverse effect on

No operational capability (output, No

Non-operational
Consequences

product quality, customer service
or operating costs in addition to
the direct cost of repair)?

Yes [

Yes

| Yes

Is an on-condition task technically feasible
and worth doing?

ﬂ

s1]

Is an on-condition task technically feasible
and worth doing?

Is an on-condition task technically feasable
and worth doing?

o1]

Does this task secure the
availability needed to reduce
the probability of a multiple
failure to a tolerable level?

Is there a clear potential failure
condition? What is it? What is the
P-F interval? Is the P-F interval long
enough to be of any use? Is it
consistent? Can the task be done at
intervals less than the P-F interval?

Is there a clear potential failure
condition? What is it? What is the P|
F interval? Is the P-F interval long

enough to be of any use? Is it
consistent? Can the task be done a
intervals less than the P-F interval?

Does this task reduce the risk
of failure to a tolerable level?

Over a period of time, will this

task cost less than the cost of

the operational consequences

plus repair of the failures which
it is meant to prevent?

Is there a clear potential failure
condition? What is it? What is the
P-Finterval? Is the P-F interval long
enough to be of any use? Is it
consistent? Can the task be done at
intervals less than the P-F interval?

Yes | No
( Do the on-condition task )

Yes |

No

( Do the on-condition task )

Yes | No
C Do the on-condition task )

Is an on-condition task technically feasible
and worth doing?

Over a period of time, will cost
of doing this task be less than
the cost of repairing the failures
which it is meant to prevent?

N

Is there a clear potential failure
condition? What is it? What is the P-F
interval? Is the P-F interval long
enough to be of any use? Is it
consistent? Can the task be done at
intervals less than the P-F interval?

Yes [ No
( Do the on-condition task )

Is a scheduled restoration task technically

Is a scheduled restoration task technically

Is a scheduled restoration task technically
feasible and worth doing?

feasible and worth doing?

Is a scheduled restoration task technically
feasible and worth doing?

feasible and worth doing?

Is there an age at which there is a
rapid increase in the conditional
probability of failure? What is it? Do

Does this task secure the
availability needed to reduce
the probability of a multiple
failure to a tolerable level?

most failures occur after this age?
Will the restoration task restore the
original resistance to failure?

Yes | No

@o the scheduled restoration tas@

Is there an age at which there is a
rapid increase in the conditional
probability of failure? What is it? Do
all failures occur after this age? Will
the restoration task restore the
original resistance to failure?

Does this task reduce the risk
of failure to a tolerable level?

Yes [

No

(Do the scheduled restoration task)

Is a scheduled discard task technically
feasible and worth doing?

H3|

s3]

Is a scheduled discard task technically
feasible and worth doing?

Is there an age at which there is a
rapid increase in the conditional
probability of failure? What is it? Do

Does this task secure the
availability needed to reduce
the probability of a multiple
failure to a tolerable level?

most failures occur after this age?

Is there an age at which there is a
rapid increase in the conditional

all failures occur after this age?

probability of failure? What is it? Do

Does this task reduce the risk
of failure to a tolerable level?

Yes [ No
( Do the scheduled discard task )

No

Yes |

( Do the scheduled discard task )

Is a scheduled failure-finding task
technically feasible and worth doing?

ﬂ

Is a combination of the above tasks
technically feasible and worth doing?

Does this task secure the
availability needed to reduce
the probability of a multiple
failure to a tolerable level?

Yes | No
@o the scheduled failure-finding tasD

Is it possible to check if the item has
failed? Is it practical to do the task
at the required intervals?

H5 Could the multiple

CRedesign is compulsory)—‘ failure affect safety or
the environment?

ﬂ
Yes

( Combination of tasks )

No

(Redesign is compulsory)

Is there an age at which there is a
rapid increase in the conditional
probability of failure? What is it? Do
most failures occur after this age?

Over a period of time, will this
task cost less than the cost of
the operational consequences
plus repair of the failures which

Is there an age at which there is a
rapid increase in the conditional
probability of failure? Whatis it? Do
most failures occur after this age? Will

Over a period of time, will cost

the cost of repairing the failures

of doing this task be less than

which it is meant to prevent?

Will the restoration task restore the it is meant to prevent?

original resistance to failure?

the restoration task restore the original
resistance to failure?

Yes [ No
@o the scheduled restoration tas@

Yes [ No
@o the scheduled restoration tas@

Is a scheduled discard task technically
feasible and worth doing?

03]

Is a scheduled discard task technically
feasible and worth doing?

3|

Is there an age at which there is a Over a period of time, will cost

Is there an age at which there is a
rapid increase in the conditional
probability of failure? What is it? Do
most failures occur after this age?

Over a period of time, will this
task cost less than the cost of
the operational consequences
plus repair of the failures which

rapid increase in the conditional
probability of failure? What is it? Do
most failures occur after this age?

of doing this task be less than
the cost of repairing the failures
which it is meant to prevent?

it is meant to prevent?

Yes | No
C Do the scheduled discard task )

CNo scheduled maintenance)

CRedesign may be desirable)

Yes | No
( Do the scheduled discard task )

(No scheduled maintenance)

(Redesign may be desirable)

The RCM2 DECISION DIAGRAM

© lvara Corporation
Ivara is a registered trademark of lvara Corporation




Science-based approach to Maintenance Strategy Development
Consequence Analysis and Task Recommendation

Failure Modes

1A1.
1A2.
1A3.
1A4.
1AS.
1AG.
1A7.

Electricity supply interrupted

Water supply interrupted

Major piping rupture due to a vehicle impact
Maijor piping rupture due to corrosion

Major foreign object blockage from upstream
Manual isolation valve left closed by operator
Lower pump bearing seizes due to

contamination

1A8.
1A9.

Upper bearing seized due to misalignment
MOCYV stuck fully closed

1A10. Standby pump removed

1B1.
1B2.
1B3.
1B4.
1BS.
1B6.
1B7.

Motor controller is faulty

Impeller is eroded (unlikely)

Impeller is encrusted (calcification)

Manual valve left partially closed by operator
MOCYV stuck partly closed

Flow meter is over reading

Pressure transducer is over reading

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | Public

Recommended Task

No Scheduled Maintenance

No Scheduled Maintenance
Modification: Barrier

Pipe Thickness NDT

No Scheduled Maintenance
Modification: Procedure

Visually check for Contamination
(consider Condition Monitoring)
Modification: Installation Procedure
FF: Test MOCV operation

FF: Test standby pump

No Scheduled Maintenance
Monitor Pump Performance

As Above + Water Chemistry/ Temp
Modification: Procedure

No Scheduled Maintenance

FF: Calibration of Flow Meter

FF: Calibration of Pressure Trans.

Performed By Task Freq.
Engineer

Mech. Integrity  Annual
Operations

Maintenance Monthly
Maintenance

Operations 6 months
Operations 6 months
Maintenance On-line
Mtnce + Lab Monthly
Operations

Lab 2 years
Lab 2 years
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Equipment

3.37«

: 3
R

Equipment ¥

Review / Update / Create FMEA* Assessment

Normalized Risk Range

Checklist Trend - Checklist for Pump Casing

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | Public

90 - 100

Q@ Gs
) PUMP / POSITIVE_DISPLACEMENT_PUMP [ 200 Series /
Pump 554 Cooling Water Circulation Pump B v % w Manage K & © 2
= PUMP 00554
Manufacturer: Pumps Ltd Shared With: 49 Partners Location: Location_2_(P1-C4-U3-A1-L2) External IDs Status: In Revision Languages: EN
SN S
INFORMATION  ~ STRUCTURE &PARTS ~ DOCUMENTATION  ~ MONITORING  ~ MAINTENANCE & SERVICE  ~ ASSESSMENT  ~ ANALYTICS  ~ TIMELINE
\ .
_\ Highlights Settings
|
\ - Emm o Em o B o Em )
: Risk and Criticality M ues »  Checklists RCM Recommendations B
| Updated By Socher, Benjamin (Sep 9, 2021) a Updated By Portelli, Phil (Apr 13, 2021) By Status Updated By Test, Test (Jan 29, 2021)
| I Action Required: 7 [ o]
'\ Risk/Criticality: @ 250 B "Medium” I RPN: © 180 Published: 11 Preventive Recommendations: o In Operation: n
. Normalized Risk: 20.37% Preventive Recommendations: o - Complete: 6 Corrective Recommendations: o Others:
\ Action: FMEA ®  Corrective Recommendations: 1 Incomplete: 10 Others: o
\ I Others: I Total: 13
!
. =
\ - - -l TS
1 Analytics
i FMEA
\ Risk Distribution Curve Across Sub-Class: POSITIVE_DISPLACEMENT_PUMP Assessment Equipment
\
\ 4 T
!
\
H 3 15
!
. o o
! 5 & £ —
\_ B £
\ 8 I
! 1 5 — —
!
i
\ 0
K 0-10 10-20 20-30 30- 40 40-50 50-60 60-70 70-80 80 -90
\
!
\

10- 20

20-30

50 - 60

60 - 70

Normalized Risk Range

70 - 80

80 - 100

AT.PDMS.56 o E ® (=]

]
el

* Used and as example, other assessment tools ( RCM, RBI, etc. can also be selected)
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FMEA Assessment

< FMEA Assessment v Q @ Gs < EJSIS77l  FMEAAssessment v Q @ Gs
FMEA for 200 Series St Ve Warsge 2 6 i L oAy g x FMEA for 200 Series St Vaidate  Manage 2 6 QlEilcaine earing ioaMyoaox
ASPDMS.383 Published Failure Modes (4) AS.PDMS.383 Published
Shared With:  Risk Type:  Assessment Template:  Assignments INFORMATION Pump Leati Shared With:  Risk Type:  Assessment Template:  Assignments: INFORMATION - EFFECTS  CAUSES
— ump Leaking .
49 Partners. Current Risk  AT.PDMS.49 1 [Mtormatiog) @ EMPDMS.12 Type:2 49 Partners Current Risk  AT.PDMS.49 1
Effects Scale Info.
e ne—— e neR——
INFORMATION v ASSIGNMENTS ~  DOCUMENTATION Subclass. @ Overheating Bearing \ Categories (1) INFORMATION ASSIGNMENTS v  DOCUMENTATION Effect Impacts / Sections Severlty
- FMPDMS.S Type: 32,1 -
e Structural deficiency 4 hours of equipms ntime. BB 5
Overview Overview ]
Long Desc| - Detection Methods (0) ERPONSS
Insuffcient Flow Equipment Dam
Bearingis s temperature. ()< X6) 3
Models Show More FHpDMS 10 Tope: 2 Models EFPDMSS
o ) P Fail to provide w 0@ S
2 Intermittent Flow EFPDMS.5
4 FM.PDMS.11 Type: 2 Excessive pu ® 5
I Groups e\ @ Groups EFPDMS.4
0 groups & 0 groups s
Ll
Equipment Type (3) Equipment 2
0 equipment ‘ . . F H 0 equipment I
1- Designed Function is not obtained a I u re m O eS ec S
> 2 - Specified function lost or outside accepted operational limit >
0 K P —— 0o e ‘
0 locations 0 locations
@ Systems. Alerts @ Systems.
0 systems. 0 systems.
Description Status. Severity Error Codes Source.
Models ; Models
There is no data available.
s. Q| Recommendations Recommendations
Model
< 2V 1Ty r—— Q @ Gs
200 Series ; 3
> : e verheatin, ring v . 2
200 Series e FMEA for 200 Series 5% Validate  Manage (2 6 Oyeiheatng Bearing oA v 3ox
AS.PDMS.383 Published
Giolin= SharedWith:  RiskType:  Assessment Template:  Assignments: INFORMATION - EFFECTS  CAUSES
49Partners  Current Risk  ATPDMS.49 1
Recommendatior Causes Scalelnfo. Ty,
RPN S = ==
B R - R - o ey e ]
- N
. Cracked casing P . o S . .
Crazy CS.POMS1 auipment Damage n
Contaminated lubricant ® w05 al 4 " 5 5 i
i o provide requi
Models cspOMS2 oo provde requedion
1 model Lack of lubricant "
® Excessive pump vibration 3 4 1
CS.PDMS.3 n
Oil Seal - Design Issue
Groups © ® s Overheating 3 1 I 1
0 groups Cs.PDMS.12 I
1

Equipment ‘ - = ow

0 equipment

Locations
0 locations

Systems

Causes Recommendations

o]e]r]a]e

Models

Recommendations

Model

200 Series
200 Series

Groups

54
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Recommendations from

< SISEY  FMEAAssessment v
FMEA for 200 Series St Validete  Manoge  [2
AS.PDMS.383 Published

Shared With:  Risk Type:  Assessment Template:  Assignments:
49 Partners  Current Risk  AT.PDMS.49 1

SN

INFORMATION  ~ ASSIGNMENTS DOCUMENTATION

Overview

Models
1 model

Groups
0 groups

Equipment

0 equipment

Locations
0 locations

Systems
0 systems

a|ofr]a]=)

Models

Recommendations

Model

200 Series
200 Series

Overheating Bearing -
FM.PDMS.9

INFORMATION v EFFECTS  CAUSES

FMEA Assessment

Effects

Effect

4 hours of equipment downtime
EFPDMSE

Equipment Damage
EFPDMSE

Fail to provide required flow
EFPDMSS

Excessive pump vibration
EFPDMS.4

Abnormal noise

EFPDMS.19

Overheating

EFPDMS.20

Impacts / Sections
OmE
PEe

®

®

Groups

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | Public

< FMEA Assessment v

FMEA for 200 Status: Validate
Series Publish...
AS.PDMS.383

Shared With: ~ Risk Type:  Assessment Template:
49 Partners  Current Risk  ATPDMS.49
Assignments:
1

S S

ASSIGNMENTS

Overview

l— Groups
0 groups

Models
1 model

Equipment

. 0 equipment

ok
@
®

Locations

0 locations

Systems

0 systems

Models
Recommendations.
Model
200 Series
e

200 Series

Groups

[ Grous

Scale Info.

Severi

Overheating Bearing
FM.PDMS.9

CAUSES

Causes Scale Info. ~ TL

Cause RPN

Cracked casing

252 >
Cs.PDMS.1 b

Effect:

Equipment Damage
Detectability:

7

Occurrence:

6
Recommendations:
2

Contaminated lubricant

105 >
CS5.PDMS.2 b

Effect:
Fail to provide required flow
Detectability:

5

Occurrence:

7

Recommendations:

Lack of lubricant

® s >

CSPDMS.3
Effect:

Excessive pump vibration
Detectability:

3

Occurrence:

a

Recommendations:

1

Oil Seal - Design Issue

6 >
CS.PDMS.12 b

Effect:
Overheating

i casing
1

OMMENDATIONS

" e s mm o
Recommendations

Cracked Casing Fix Field
Recommendations

RCMD.PDMS.156

Estimated Cost: 250 Won
Status: Open
Priority: 1

.
I

Rotating Pump Casing .

Inspection

RCMD.PDMS.157 I

Estimated Cost: 200 Won -

Status: Open

Priority: 1

Recommendations
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Corrective, Predictive, Preventive?

T

NEX d
< NERGY £ FMEA Assessment v
Overheating Bearing
Status: Validate a0o
FMEA for 200 FM.PDMS.9
Series Publish...
AS.PDMS.383 CAUSES
Shared With:  Risk Type: Assessment Template:
49 Partners Current Risk  AT.PDMS.49 Causes Scale Info.
Assignments:
Cause RPN
1
— Cracked casin,
E @ 22
CS.PDMS.1
ASSIGNMENTS ~
— Effect:
Overview Equipment Damage
Models _ll?etectabmty:
1 model
Occurrence:
6
|-_|:—I.| Groups Recommendations:
0 groups 2
Contaminated lubricant
® 05
III Equipment CS.PDMS.2
0 eguipmen =
<
Cracked Casing Fix Field Recommendations.
oo 50 156 (D
Moces: @ 20 5es
oman v Tsine
iure e cause
Oursingsasrs »  caseccmrs
firr
+ Souce
Desrton: CrckedCasig o it Recommenctons sepCoune
[ ———" seavy e Revor
v Deuais
. s e St —
swnpe utaees [
oy 1 Remaring Frenc R (W1 100000
P —
st cot o 2000
st Narenarc Sorgs (G 100000 iy
Rep by Petacamn: Lo Rt U Vap: 19,220
e Becveat Tchican Vet Nov s, 222

Impemersn Gudance: - New ganec ak s b creted

e
« Comparnt

== oo

LI g timariming —
© Souera

G e .
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A 7

s

Cracked casing

CS.PDMS.1

RECOMMENDATIONS

Recommendations

i.@-._._.l_._._.

CORRECTIVE I @

Cracked Casing Fix Field I Rotating Pump Casing
Recommendations Inspection

I RCMD.PDMS.156 I RCMD.PDMS.157

" Estimated Cost: 250 Won I Estimated Cost: 200 Won
Status: Open Status: Open
Priority: 1 I Priority: 1

Dargov AF-97: Operation
R FONS 154

Equpren:
3 POU cosss

Rty 25018 Medum @
N 180

Remsring s
Remaring Financl Rk

Iiomecon Tt

~ Hierarchy
et Fon
FPDMS L
~ Souce
Dsscrpton:  Dargo A7.97;Cperacon
Tipe: Operions
v Steps (4)
Sep e Descrpion Toks s Spore P
Check conans eves
Creckon e 1yl
Check forbroken oses
ek nsenecs *Craceor o ontrt ek B
~Creckbaneres
e ——
*Cresk & remoe ceors
*Checkacks neets: any oo amage,mesing o e sk s,
anycrack, certs, hoes?
Check i ks cracked e sarp?
Sy hazac: Mising s, e prs?
e B ~Check srockers o teth mising,shoud e b oo shrp Chck sack -
Dertedpancs / perfomance & indorce.
Ve
Checktrsies
Check st
Check bom & satey doices
Check ipe blades . con
Creckineror Creckmires 1
[ ——

ra
vl X
- I
L]
N
"
=9
a s
PP
P—
coroes:
scaee 4
sy e son
soemens e Reawes
' .
: :
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P Review & Implement
Recommendations

n

Maintenance Strategy }

Run to FMEA ML/ Al
= failure RCM Data
OEM Criticality RBI' Sensors
_ s dment Checklists
General Information
Failure modes,
instructions
Bri fi SAP
Analyze Identify Nr;\r;lgft::;ror;\r; Documenta‘tion, spare Risk score
. e parts, location ? \
/ \ Instructions
Health score }
Close [ Plan } Maintenance plan Corrective
- < Predictive <—| Reviews
Spare parts Preventive ecommendatlons ]
[ Execute Schedule }
How do we maintain whatand why?
What.do we do right &
where do we need to
adjust?
Maintenance Performance Asset Performance
Execution Analytics Management



Review / Implement Recommendations (Preventive Maintenance Review)

/“ cld . . .
e < J=s6i78 Preventive Maintenance Review ¥ aQ ® Gs
-
- S
[ - : 8 "
) | o Recommendations (9) 200 Series Pump lew  Transform ~  Schedule for Maintenance  Reject (B ~ &
| Preventive N -
| Maintenance ie Filtered By: Object
| Review . R Enanciel
1 D Recommendation Object Failure Mode Effect Estimated Cost Current Risk Remaining Risk erfCial Risk emaining mach‘fk From Status Activity
Object: 200 Series
Replace Oil Seal
: [} pouorowsiss B 2005 Sreestng seaine 1 Available Actions 100000KRW  Insnction Repace >
\ (CORRECTIVE )
\ Replace Oil Seal
\ D RCMD.PDMS.162 [a] 200 Series Seal Failure Overheating 200.00 CAD @ 5000 1,000.00 CAD Instruction Replace b
’-\ (_CORRECTIVE )
"\ Replace Oil Seal
3 []  reMp.poMs.161 & 200 Series Seal Failure No Water Flow 500.00 CAD @ 1000.0 1,000.00 CAD Instruction Replace >

(CCORRECTIVE )

A
The PMR ollect oo on
e a p p CO eC S Removal and Seal
[[] Replacemen [ 200 Series Seal Failure Overheating 500.00 CAD @ 5000 1,000.00 CAD Instruction (Copen) ’

\ .
the recommendat\lons Reun.PovS 03
from the various Craced casing Fi

] Recommendations 51 200 Series Overheating Bearing 250.00 KRW @ 10000 1,000.00 KRW Instruction >

assessments and ', R s 5

(CCORRECTIVE )

a | | OWS : \‘- Valve Insert

\ Removal and Seal
. H B Replacemen i RW W
° Th e rel ia bl I |t \ O P fs] 200 Series Overheating Bearing 400.00 KRW @ 1000.0 1,000.00 KR\ Instruction ?
B RCMD.POMS.160

\.
engineer to track: ol conditon
\

Analysis
h iS i D RCMD.EDMSA5S [& 200 Series Overheating Bearing 500.00 KRW @ 1000.0 1,000.00 KRW Instruction
\ 5

Test >

(CCORRECTIVE )

recommendations\ Fotsing Pums

Casing Inspection ) .
\ [ & 200 Seres Qverheating Bearing 200.00 KRW @ 10000 1,000.00 KRW Instruction

* The planner to \
re Ce | V e \: Object: 200 Series-Equipment 06_26_1105

\ Quarterly

aSS i g n I I Ients to \ D ::CSMD ;2:,‘5 o & égﬁlps:ﬂ;st Overheating Bearing 250.00 USD Instruction Inspection bl
\ . . 06_26_1105
implement \

Inspection >

PREVENTIVE
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=

Check Entries

Items
\

Maintenance Plan: 9600000000001 Description:

< SAP

Create Maintenance Plan: Single-Cycle Plan %00000000001
Additional Functions ~-

You can also ~

Sample Action - Update / Create / Delete Maintenance Plans

Yearly PM on Aux Boiler controllers Maintenance Plan For:  Maintenance Order Scheduling Indicator: ~ Time

Planning Data Classification
g Items
)
\. Standard )

: rltem Item Description Technical Object Order Type Plant Work Center Plant of Wo Planner Gro. Business Area
\-_ Il 2600000000000000: Yearly PM on Aux Boiler controllers NPP-00-064-M-BO-001 Maintenance order ~  UGD2 MECH UGDZI MME
\

B _—em e o o o o mm mm Em Em Em e e e = = o = — e e o e o = = mm mm omm o

!

|

i

\ o

B Details for item

\

\ General Data Object List Location Data

\,

\ Long Text: | Perform PM on controllers to verify correct setup

\

: Asset / Order
\ » Details

!

\

\

i

\ Technical Object: NPP-00-064-M-BO-001 Auxiliary Boiler- #1 Technical Object Type: Functional Location

\ Identifying Assets: XYZ Simple PWR Nuc Power Plt / ... / Auxiliary Boiler-Mech-Boil

\ Superior Technical Object: NPP-00-064-M-BO Auxiliary Boiler-Mech-Boiler Serial Number. Llnked task IISt
\ Material

\; Maintenance Activity Type: | PM [ | Preventive Maintenance

\

'»\ Do Not Release Immediately.

\._TaskL'\st — o o o o o e S S e e S o

\

'.\ I Task List: T/9/1 Aux Boiller PM - Controllers | Remove Task List Assignment |
| 1

i

\

\

Task List

Ti9n

&



Sample Action - Update / Create / Delete Task Lists (cont’d)

Change Task List o

o Read Only Check Entries Additional Functions ~

Task List: Af113/2 Description:

08/18/2021 Key Date:  09/17/2021 & 1 Document(s)
General Data Operation Data Maintenance Packages Documents Permits
Operations
\ - = f— ;
: PMLL T NS el |l | el Vi 10000 CUDDS | el P il 'l | s o o = -
\
"\ l)p = Sub.. = Description e Control K...  Work Ce... Plant C.. Work U.. Capac... Duration  U.. Technical Object Activit... M.. F"\ce Curre...
i 4 IJOlO Check Bearing Temperature PMO1 M-MC uso1 0.5 HR 0 0.0 MACH I 0.00 USD
\_ EOZU Check Lubricant PMO1 M-MC uso1 0.3 HR 0 0.0 MACH 0.00 UsD
\_ 030 Inspect Bearings PMO1 M-MC uso1 0.5 HR 0 0.0 MACH I 0.00 UsD
'\ IJO:UI] Wash Qut Bearings & PMO1 M-MC uso1 1.0 HR 0 0.0 MACH I 0.00 UsD
\ EOSU Replace Bearing Grease ® PMO1 M-MC uso1 0.5 HR 0 0.0
\ 060 Check Packing ®  PMmO1 M-MC uso1 0.6 HR 0 0.0 A
\ IJO?O Take Vibration Reading ®  PmoO1 M-MC uso1 04 HR Q 0.0 0.00 UsD
\ 080 Check Shaft for Scoaring PMO1 M-MC uso1 0.6 HR Q 0.0 MACH I 0.00 USD
\ 0090 Check Pump Alignment PMO1 M-MC uso1 10.0 HR Q 0.0 MACH 0.00 USD
\__ IJlOU Inspect Piping PMO1 M-MC uso1 0.5 HR 0 0.0 MACH I 0.00 UsD
i Details: Operation 0010, Check Bearing Temperature
\_ Operation Details Materials Relationships Production Resources/Tools External Data Service Packages Limits Additional Fields
\

Long Text
!
|
|
\
i
i
i
1 .
] Operation: |0010
\
i‘ System Condition [
'\ Calculation Key: [t
\_. Work/Unit 0.5 HR
\
-.\ Technical Object

g =
© 2022 SAP SE or an SAP affiliate company. All rights reserved. | Public

Pump Inspection Maintenance Strategy Group:

[y

< Change General Maintenance Task List: A/113/2
7 T s

113 Counter:

2 Valid From Date:

Operation Description:
Activity Type:

Required Capacities:

Duration/Unit:

Technical Object Type:

Check Bearing Temperature
MACH [T Labor
0

0.0 [

Cost Element Purchasing ...

QL

Purchasing ...

Detailed list
of steps

&




Risk & Model Data are Replicated in S4/HANA or ECC Equipment Masters

= | < w Display Equipment : Assessments (AS
~ Object info... Address... Partners  Structure list Class overview Measuring points/count... AllMeasDocs More v
r T
Equipment: 10000038 o Category: M Machines
L 4

Description: Cooling Water Pump No 2

Status: AVLB
Valid From: 25.07.2019 Valid To: | 31.12.9999
General Location Structure Classific. Asset Central @ Assessments (ASPM)

Header Information

Model ID: MegaCPK QKD I Model Info I

Description: Standardised chemical pump CPK QKD

Manufacturer: SAP Manufacturer I Equipment Info I

Template: | PTIPELINES
Calibration Date: 01.01.2017
No Spareparts Date: | 01.02.2018
Order Stop Date: | 31.12. 2018

Service Exp Date: | 16.12. 2018

Risk and Criticality

|
|
| Assessment Description Group ID Assessment RPN Risk Type Status :
: AS.OPER.882 Risk & Critica Asset Criticali_4.15 Current Risk  Published |
| AS.OPER.865 risk and crita_ Asset Criticali 2.4 Current Risk  Published :
: AS.OPER.841 Risk Assess Asset Criticali 5.0 Current Risk  Published 1
|

ke ASLEFE 84 Qufis ki Crilic Slitem mm mm wm mn e sl SEALGHIGAL ShEE = = ClEeRl Bisle mRuhlis e de w =
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Monitor “Bad Actors” by Running Risk Reports

Equipment

3.37«

Equipment ¥

R

R-2 Risk Ranking Report-200 Series Pumps | Search

Equipment (17) PM-1 Risk ™

D Equipment

PUMP 00554

4

[

Pump 554 Cooling Water Circulation
Pump
200 Series-Equipment 06_26_1105
200 Series 06_26_1105
Cooling Water Pump
Pump 01
99-P-1001-A
Pump 554 Cooling Water Circulation
Pump
Cooling Water Pump_1
Cooling Water Pump_1
Pump 00194
Pump 00194
Pump 00163
Pump 00163
Pump 00143
Pump 00143
Pump 00071
Pump 00071
Pump 00277
Pump 00277
Pump 00092
Pump 00092
Pump 00552
Pump 00552
Pump 110
200 Series
200_CTNR_001

200 Series Centrifugal PUMP SPP
WO TEMPLATE
963334022

200 Series Pump in Parkes
10091892

ESP system (ASPM Pump)
20200107

Pump 200107

D00 0000000000000
VAR AR AN Al Al Al Al Al A A A A A A

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | Public

P

P

P

P

a

Subclass Model ID Manufacturer Operator
zgéﬂéHS;L 200 Series G Pumps Ltd i gr:‘wf;ilcunenls
P

igéﬂé‘ﬁ?"ﬂ& 200 Series B Pumpsud & gm;:cunEMS
P

ACEMENT UM 0Setes B rumpetd &
P

ACRMENTPUM  20seres  Barupsud BT
P

Egéﬂéﬂﬂ& 200 Series fs Pumps Ltd H g;j:onents
P

KSEHEHSEL 200 Series fs Pumps Lid i grr\f;l:conents
P

Egéﬂgﬁr__%ﬁm 200 Series Ba Pumpsid & gﬂécmems
P

ACEMENT UM 0Setes B rumpetd &
P

ACEMENT UM 200Seres  bmPupsud & TC
P

Egéﬂéﬂﬂ& 200 Series fs Pumps Ltd H g;j:onents
P

KSEHEHSEL 200 Series fs Pumps Lid i grr\f;l:conents
P

ACEMENT UM 200Seres  bmPupsud & TC
P

ACEMENT UM 0Setes B rumpetd &
Egéﬂéﬂﬂ& 200 Series fs Pumps Ltd H g;j:onents
Egéﬂéﬂﬁm 200 Series fes Pumps Lid i gméconents
KSEHEHSEL 200 Series fs Pumps Lid i grr\f;l:conents
QSEH'EHEEL 200 Series s Pumps Ltd i Tci;r:‘wf;izcunenls

P

3

Phase
Fully Operational

Planned

Planned
Fully Operational

Fully Operational
Fully Operational
Fully Operational
Fully Operational
Fully Operational
Fully Operational
Fully Operational
Planned

Planned
Planned

Planned
Planned

Planned

Created On

Aug 13, 2020

Jun 26, 2021

Feb 9, 2021

Aug 13, 2020

Jan 13, 2021

Feb 12, 2020

Feb 12, 2020

Feb 12, 2020

Feb 12, 2020

Feb 12, 2020

Feb 12, 2020

Nov 12, 2020

MNov 1, 2020

Jun 17, 2020

Jun 4, 2020

May 12, 2020

Dec 17, 2019

Published On

Sep 17, 2021

Jun 28, 2021

Jun 23, 2021

Dec 2, 2020

Feb g, 2021

Feb 12, 2020

Feb 12, 2020

Feb 12, 2020

Feb 12, 2020

Feb 12, 2020

Feb 12, 2020

Nov 12, 2020

Nov 1, 2020

Jun 18, 2020

Jun 4, 2020

May 12, 2020

Dec 17, 2019

Status.

In Revision

Published

In Revision

In Revision

Published

In Revision

In Revision

In Revision

In Revision

In Revision

In Revision

Published

In Revision

In Revision

In Revision

Published

Published

Criticality

B "Medium”

A"High"

A"High"

A"High"

A"High"

B "Medium™

A"High"

C "Low"

C "Low"

A+ "Very High"

A+ "Very High"

B "Medium"

B "Medium™

A+ "Very High"

C "Low"

A"High"

A"High"

Normalized Risk Risk Scare

20.37% @ 25.00

3417% @ 920

100.00% @ 25.00

25.00% @ 30.00

100.00% @ 25.00

19.44% @ 24.00

3333% @ 39.00

50,000 @ 3.00

50.00% @ 3.00

79.17% @@ 20.00

60.83% @@ 1560

46.91% @ 866

46.91% @ 8.66

100.00% @@ 76.25

33.80% @ 7.50

20.90% @ 2350

35.00% @ 8.00

Q @ Gs

Show Filter Bar  Filters (4) B

RPN

252

252

258

& E o
Serial Number
>
>
>
861532 >
>
SN-444755 >
SN-388843 >
SN-461756 >
SN-012346 b
SN-051558 >
SN-967966 >

PUMP/CP/61601 b
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[ Maintenance Strategy }

" Implement Predictive

Monitoring e l;?

n

Run to FMEA ML/ Al
i RCM
Risk & failure e Data
OEM Criticality Sensors
Checklists

assessment

General Information
Failure modes,

' instructions '
Bring over from SAP D e w Risk score
Analyze Identify New from OEM S—T 20N S
| parts, location .
Not in a system . | g
Instructions g
e [ Health score }

Maintenance plan Corrective $
Predictive 4—[ Reviews .k
-3

/ Spare parts Preventive Ucommendations ]
Schedule } ™ Notifiontions #—

[ Execute : Workorders T =
Alerts How do we maintain whatand why?

Anomaly detection & automated maintenance

A

Task lists€

What.do we do right &
where do we need to
adjust?

Maintenance Performance Asset Performance
Execution Analytics Management



Failure-Mode-Specific Health Monitoring

Do

< SAP Viewer v

EvoMix X_Operate_ HMI2020.2 Structure Browser  Properiies  [ENEINITES & ) Intelligent Asset Management b

o = o+ s v o ® s o b | ASPM Criticalty v BE8 =

- 0.

‘ B High W Low

Equipment ‘ High

Name Status

[

Double Seat Valve ML1  Published

[<]

Pump H1CP 180 Published

Double Seat Valve ML2  Published

Double Seat Valve ML 3  Published

Mechanical Seal HICP... Published

08|08




Failure-Mode-Specific Health Monitoring

INFORMATION ~ STRUCTURE & PARTS ~ DOCUMENTATION ~ MONITORING ~ MAINTENANCE & SERVICE ASSESSMENT ANALYTICS ~ TIMELINE

Top 5 Failure Modes All Failure Modes Jun 13, 2019 - Jun 12, 2020 H|

Leakage at outlet Valve not Opening Insufficient Flow Intermittent Flow
FM.PDMS5.12 FM.PDM5.9 FM.PDMS.10 FM.PDMS.11 Ve
Occurs in Compared to Model Occurs in Compared to Model Occurs in Compared to Model Occurs in Compared to Model Failure MOdeS
Notifications Occurs Notifications Occurs Notifications Occurs Notifications Occurs
53 1450% 31 1416.67% 26 1420% 19 *375%
Times More Than Average Times More Than Average Times More Than Average Times More Than Average
MTTR 0 Hours MTTR 0 Hours MTTR 0 Hours MTTR 0 Hours
MTTF 302.9 Hours MTTF 337.8 Hours MTTF 381.9 Hours MTTF 488 Hours
MTBF 302.9 Hours MTBF 337.8 Hours MTBF 381.9 Hours MTBF 488 Hours

View Analytics View Analytics View Analytics

Leading Indicators

Failure Mode | Leakage at outlet [ Indicators (26/29) Conditions (3/4)

Top Indicators (Ranked) Indicator Strength Failure Mode
Inflow_Temperature .
Rotating_Equipment_Measurements.Inflow_Temperature_AVG ®: Leokage dkouiel
Inflow_Temperature i
Rotating_Equipment_Measurements.Inflow_Temperature_MIN . 0% Leskagm ot oy
Inflow_Temperature

Rotating_Equipme

Measurements.Inflow_Temperature_MIN_PT3H_PT0S @® 0974 Leakage at outlet

Inflow_Temperature @ 0962
- L Leakage at outle
Rotating_Equipment_Measurements.Inflow_Temperature_MAX Leakage at outlet

Inflow_Temperature & N aos

| aalama at miitlat



Failure-Mode-Specific Health Monitoring & Alerting

INFORMATION STRUCTURE & PARTS v DOCUMENTATION MONITORING v MAINTENANCE & SERVICE ASSESSMENT v ANALYTICS TIMELINE

Indicator Chart Refresh
Indicator Chart - Regular Aggregation v  Duration | 4 Weeks v MultiChart  Add Evidence  Selectindicators 3= % & 3
@ a o A A A Selected Indicator (3)
@ AAD Anomaly score
(1 @ Valve position
O 20 . i May 26, 2020 - 10:00:00.000 AM 4B8F2674A9... @ Temperature
e — | - E— ' == Temperature Forecast LR Model
e e e S e L e ey e e e @ AAD Anomal... May 26, 2020 - 12:00:00.000 PM 269.447 k
5 |
g
[
o
€ 100 . _
& SN memmmemaas . - L3 191.966)
¥ (E1R A
"E ' : ' ] il
H A MAAAAAAAANAR A
i v ¥~ i (] L] ]
0 : - O
| | L] L] L] L]
May 17 May 24 May 31 Jun 07 Jun 14 Jun 21 Jun 28 Jul 05 Jul 12
| P ' b
i i [
May 17 May 24 May 31 Jun 07 Jun 14 Jun 21 Jun 28 Jul 05 Jul 12
Alerts Refresh
Alerts (4) I SAP Standard v ‘ Setin Process Setto Completed Set Processor Creale Notification Add Evidence V' @}
[] Type Alert Description Equipment Top Equipment Operator Country ID Created On =  Severity Status Processor Notification
O double_se... Double seat valve anomaly Double_Seat_Valve_ML-Eq... SAP America May 1, 2020, 6:00:00 PM  Warning New

<
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Data Science — Predictive Maintenance Applications

B camNemt v SAP4 & combews
Hoalth Fact Shoot {LON-1000-25) Gl
« Hoalth Fact Shoat (LON-1000-25) + @ “« k ! te
MTER MTTR Planned/Actual Cost PM Compliance Safety Signals
LON-1000-25 Losion: Lon Manufacturer Ot work actvti: 2 Dats of Maenslachure : T e T e
A High-Speed way: 23 Bembargar Haln Score Alerts: 1 12122011 "
Key Figures Dern AR Ti T Y Ours N
HgH Py Al Componants A
12
0 : !5 3 Tive Nors Hoolth Scors (Last 2¢ Hours)
Bty Primary componant
t o e . o— Primary cornponert
Boga 1 Primary comeenont
3 Bogin2 primary comgenent
MTBR MTTR Planned/Actual Cost PM Comptan Safety Signais
s S i g ot Tracton oomerter 1 Frimary comeenont
Traction converter 2 Primary component
Aoy comverter 1 Brinary comeanant
i %
“ ~ Acaniiary conmverter 2 Primary component
e . Las . o A Raduction Gas Ut 1 Primary comgenent
Recucton Gear Ut 2 erimary comgenant
=Ty Ci "
—_ ‘ Cani Nemt %7 E J Planning Board - 11.01.2016 to 31.01.2016
“~ Health Score Detalls =4 & Display | & Refresh , 8 Find Objects || s Settings || [, Change View || Add Resource | Add Demands ®17
No Message: Show List
LON-1000-25 : Loca Marniactures Getedue wark acttos: 2 Dae of Marufachin
25 way: S04 Bombarer Hoalth Score Aleds: 1 12122011 e _
i ] T it s | 1) €5 Sty v (Corpresecol~ | FeErvoes Sew | aving S sirmert |~
isk Matrix R q Voraa, 1101 2016 Tussaay, 1201 2018 Vieaneada. 1301 2016 Thursos, 1401 2076
el | oso0 1000 1200 1400 0800 1000 1200 1400 0800 1000 1200 1400 0800 1000 1200 1400
-
& Noin Tach Proentie maitenancat.| Losomoie A
B Luis Miguel
& Frank Moller Lovomtve A
G Anna Beck
& Luis Migue ] WorkActivities 3
& Danil Verde
& Frank Migul
ory low " " very g & Susan Robers 345 ltems
P — &) attnew Black
g :ﬂb L Priorty  Work Activity ID Short Description Primary Equipment ID  Equipment ID. Status Assigned To Scheduled Start Date
ot Ancrson
— - WA20191XYZ Discharge nozzle malfunction P100A FP-100V New Cam Service 12102015
Survival Curve vy
WA2000XYZ  Agitator not moving P100A £P-100v New Cam Senvice 12102015
Fili by Tena Index.
o Demands \WA20987XYZ. Undesired praticle siue P100A FP-100v In Process Cam Service 12.102015
o 02 View. | [Standard View] | [ Planned Resources per Job | | [ Fi WA20111XYZ Gear tooth broken P220A FP-100V In Process. Cam Service 12102015
f Draft  Status Demand ID L} Description WA20191XYZ Bearing support blocks missing P220A FP-100v New Cam Senvice 12.102015
W& 000010000620 0010 Locomotive A
WA20191XYZ Belt drive loose P220A £P-100v New Cam Service 12102015
- | & oo0010000821 0010 Locomotive
= 191, Impellr abraded x 12.10201
% 58 & 000004001180 0010 Preventive m. WA20191XYZ. Impeller abrac FOO0SH FP-100v New Cam Service 12.10.2015
aw it WA20191XYZ Track pads wom out FO09H FP-100V Info Requested Cam Service 12102015
WA20101XYZ Undesired partice size FoooH £P-100v New Cam Senvice 12102015
WA20191XYZ. Discharge nozzle malfunction FO0SH FP-100v In Process Cam Service 12.102015
WAZ0191XYZ Bolt drive loose Foose FP-100V Closed Cam Senvice 12102015
. nL /. o - - - — WA2O191XYZ Bearing support blocks missing FoooH #p-100v New Cam Senvice 12102015
o o

Risk Matrix and Survival Curve

MRS Planning board with Rescheduled Maintenance

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC



Data Science — Predictive

[SAD, & Camhow v
Machine Health Control Gentar + i
Maching Exslorer
AW 0000 A s 15 Train
Filtor try Aliritutos L] Tyoe Nerts Haalth Score (Last 24 Hours)
. } TTR200032 Whols kocomatve. 2 -]
¥ Tyva T
} EGWTO0ZT Wholn loxatsstive 2 L
> Mosal 3 "
) LON-100018 Wheia locmotie o ——
On-boands
¥ - *® ¥ RTO-S002 Wroia iccemosis o —
3 Buld Date ™ ) TIR200-2 Wreia ieomotve [ ——
e T 0 mams eoussomine 0 P
= e ¥
s = 3 LON-100058 Whoia ocomotva o
¥ EGVTO0Z Vol lecomativg o G EEE——
> Primary D b1 "
¥ LON-100024 Whoia ocomatn o —
LoD * ¥ EGwronaz Vrom coomam o —
Kay Figures &
High Priority Alerts Madium Priodty Alerts Arcmaly Score Alert Bad Healn Ratio Overdu Work Acthvsies
Sk Selacies Ausots Selociad Aasots Seloctad Ansats Salectad Ausets
1 3 L 0
Curmant Cueren AN Tima Al Tims A4 Tiems

Machine Health Control Center - Machine Explorer

4
b
g
{
£

Maching Hoalth Control Contar += et

e
&\ r \

Maintenance Applications

_.__,3'.‘-' & oot
Machine Hoaith Control Canter + ¢
Berived Signals 2 @ =
Motor tamparature High A Mew TTR-2000-40 Maior 1
Apomaly Scors History
"
a
=
m
) an £ m ww wan nm
Tre
More Duisds  Ciose

Machine Health Control Center - Anomaly Score History

gy & CamNem v

Machine Hoalth Control Conter + =

ID Data Visualization + @ =

Machine Health Control Center - Geospatial Visualization
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Machine Health Control Center - 3D Data Visualization
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Many Data Science Algorithms are used in Predictive Maintenance

soome

scone

K-Mediod cluster analysis to partition the population into classes of similar devices

soore

Weibull (2-Parameter)

Probability density function

sco
scose

Principal Component Analysis of Switches

2 a0g giToat 01

) B ]
4 I
: 0
g 2 : L =
) ! 1
: \
2 il
3 e
r e
i® T 5
i By
i = \\
i, . \\

o am omom ow m

Expert Rule Validation

Weibull Remaining Useful Life Estimation

Var[aTx]:ii{a’[x,. iy xjj}
n i

n
—a
=a'Vya

where

Vix :%Z[x »%Z’/’qx,)[x, —%Zj_lxj

PCA
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‘«.é 2
S 3 T I (P S P S,

(i)H e~ g >0,
x <0,

S

f(x;)\,k)={

Battery behavioural groupings

Wolp,v) = (

Hote 3 i 10

il ®
— =t

Automatic Rule Extraction with Decision Trees

W(P.Q) = minT ey yepr dist(r,3) - T(x,y) [T: M x M = [0,1] with Ty T(x.y) = P(x). Ty T(x.y) = (1)}

Wasserstein Metric for battery performance analysis
= =y
Hmmrﬁjug_ﬁ%da

Lm d(xgy)"d'r(w,y))up
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Failure-Mode-Specific Health Monitoring & Corrective Action

INFORMATION ~ STRUCTURE & PARTS ~ DOCUMENTATION ~ MONITORING MAINTENANCE & SERVICE ASSESSMENT ~ ANALYTICS ~ TIMELINE
Highlights Settings
M equipment M model
Work Orders by Progress Work Orders by Type Work Orders by Priority
Medium  e——— 1
Low — 1
Complet.., wmm 1 I 5 2 k down Very High 4
Planned C High 3

Pending 8

Notifications
Notifications
All (287) f—, Pending (287) (_—L:r Planned (0) -h Notifications Q Add Evidence New 2 H =) Y
Notification = —mee===""""Type Priority Status Breakdown Required Start Date / End Date  Malfunction Start Date / End Date Failure Mode
NO.OPER.393 A s A -
Maintenance Request 1" Very High New No .-:pr 27, szO Apr7, 2020 Leakage at outlet
Leakage Recognized Apr 28, 2020
NOOPER-392 Apr 26, 2020 Apr 8, 2020
Maintenance Request ! Very High New No il EPED, Leakage at outlet
Leakage Recognized ! e z ! Apr 27, 2020
NO.OPER.391 A -
Maintenance Request 11 Very High New No osid gé fggg Leakage at outlet
Leakage Recognized Apr 23, 2
NO.OPER.330 A
Maintenance Request 11 Very High New No Apr 8, 2020
Double Seat Valve Leakage
NO.OPER.389 9
Maintenance Request 1! Very High New No Apr 7, 2020
Double Seat Valve Leakage
NO.OPER.388 A 5
Maintenance Request 1! Very High New No Apr 6, 2020
Double Seat Valve Leakage
NO.OPER.384
DOUBLE_SEAT_VALVE_LEAKA  Maintenance Request 11 Very High New No Feb 26, 2020
GE
NO.OPER.382
DOUBLE_SEAT_VALVE_LEAKA  Maintenance Request 1! Very High New No Feb 14, 2020
GE

MM NDED 271 a fa LS SEoae S o S AR




Intelligent blend (mix) of maintenance strategies for assets K3
to optimize customer comfort, availability and cost reduction.

I
g| Corective maintenance | Preventative maintenance (PM) Prescriptive Bulutiun:‘, |
Ei Time-based I e e O o N I e O IR YN N, .t' |
a| maintenance i 4 |
i Corrective o*

£ maintenance ‘.-' Implementation

S of digitalization

g Prescriptive

e maintenance (RxM)**

@

®

e

5

E

E

| (el e b

ey N1 RJ ] l-a SBB + Companence Canter Pradictive Maintenance « T A Cook SAP [AM on September 247 2010 « Copyright @ She «Rsop2o1e 12




Intelligent Asset Management: Mitigating Risk & Improving Performance

Seamlessly extend Enterprise Maintenance Management & Service with
Asset Performance Management along end-to-end processes to close
the loop between maintenance strategy and execution to define,
implement, execute and monitor the optimal asset maintenance.

Define Asset
Maintenance
Strategy

Improved
Reliability
(MTBF)

Define
Maintenance
Plans & Rule

Analyze Asset &
Maintenance
Performance

Tasks & Resources

SAP S/4HANA Maintenance Management

) . SAP Asset Performance Management
SAP S/4HANA Service Management

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

KPIs

.@ ‘ » Higher
Manage Asset
Master Data
Perform Asset Monitor Assets
Health & Demand
Improved
oo Aeet Productivity
Maintenance (MTTR)

\ -

—

Additionally:-
Mitigate consequences of failure of:

Pressure vessels, pipelines
Rotating equipment
Safety instrument systems

Avoid breaking the law:

environmental regulations

Safety rules

_

Additionally:-

L

Value from more production from higher
availability (at quality)

-

Reduction in Labor/ Services Costs:

Less travel time, information searching,
parts searching

Reduction in Parts Costs:

Optimized spare parts, tools policies

—

Mitigate Risk by:
Condition monitoring to detect
onset of failure

Inspections to measure
deterioration

Functional checks to assure
redundancy

Result is reduced train/ unit failure/

trip rate and improved availability
and unit performance.

Productivity benefits from better
planning of:

Maintenance demand
Technician/ Operator skills

Parts/ Services
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SAP Intelligent Asset Management and service

Increase asset performance, reduce maintenance
costs, and deliver service excellence

‘// Closed-loop strategy, planning and execution processes
to optimize asset performance management

™2, Synchronize maintenance and service across the enterprise
for responsive customer care and supply chain resilience

-
‘V' -

Adopt new collaborative processes and ‘products-as-a-
service’ business models across networks

Manage asset health with Industry4.0 for real-
time predictive maintenance and service

Optimize maintenance and service with intelligent
scheduling and crowd-sourced resource management

Empower users with mobile asset intelligence, work
automation, and safe sustainable EH&S policies

o) xS
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nnnnn

wwwwwwwwwwwwwwww
Dispaching | Reporting

%
25 0 lower maintenance cost

where majority of maintenance work orders
are generated predictively or condition-based

SAP Performance Benchmarking, n =
94

47«
7 O lower recordable accident frequency

where standardized regulatory reports are available
and there is full visibility into all regulatory violations.

SAP Performance Benchmarking, n =
81

4 0 /0 decrease in work order processing

time where mobile asset management is used in the
field to streamline engineer tasks and reporting

SAP Reference Example: Metropolitan Utilities
District

75



For more information:

nterprise Asset Management

Manage the entire lifecycle of your physical assets with enterprise asset

management (EAM) software systems from SAP.

Watch the overview video Request a demo

Refer to intelligent asset
management at sap.com/iam

© 2022 SAP SE or an SAP affiliate company. All rights reserved. | PUBLIC

Refer to SAP’s strategy
paper for intelligent

asset management at

sap.com

able of Contents

3 Executive Introduction )
4 Intelligent Asset Management: Closed- | —
Loop Processes and the Digital Thread i s A
X
14 Platform Strategy Designed for Shared i _
Insight and Greater Flexibility @ A

Ecosystem Strategy: Open IAM
Platform for Partner Content, App,

"™Nd Extensibility .

Intelligent Asset Management Strategy
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https://www.sap.com/uk/products/supply-chain-management/asset-management-eam.html
https://www.sap.com/documents/2021/12/1a9feeeb-0b7e-0010-bca6-c68f7e60039b.html

Thank you.

Brian Williams, Solution Owner, Asset Performance Management
brian.williams@sap.com

+971 56 998 5031
linkedin.com/in/sapiam

https://www.sap.com/products/scm/apm.html

THE BEST RUN w
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The information contained herein may be changed without prior notice. Some software products marketed by SAP SE and its
distributors contain proprietary software components of other software vendors. National product specifications may vary.

These materials are provided by SAP SE or an SAP affiliate company for informational purposes only, without representation or
warranty of any kind, and SAP or its affiliated companies shall not be liable for errors or omissions with respect to the materials.
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