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Disclaimer

The information in this presentation is confidential and proprietary to SAP and may not be disclosed without the permission of SAP.

Except for your obligation to protect confidential information, this presentation is not subject to your license agreement or any other service
or subscription agreement with SAP. SAP has no obligation to pursue any course of business outlined in this presentation or any related
document, or to develop or release any functionality mentioned therein.

This presentation, or any related document and SAP's strategy and possible future developments, products and or platforms directions and
functionality are all subject to change and may be changed by SAP at any time for any reason without notice. The informationin this
presentation is not a commitment, promise or legal obligation to deliver any material, code or functionality. This presentation is provided
without a warranty of any kind, either express or implied, including but not limited to, the implied warranties of merchantability, fithess for a
particular purpose, or non-infringement. This presentation is for informational purposes and may not be incorporated into a contract. SAP
assumes no responsibility for errors or omissions in this presentation, except if such damages were caused by SAP’s intentional or gross
negligence.

All forward-looking statements are subject to various risks and uncertainties that could cause actual results to differ materially from
expectations. Readers are cautioned not to place undue reliance on these forward-looking statements, which speak only as of their dates,
and they should not be relied upon in making purchasing decisions.

©2024 SAP SE or an SAP affiliate company. All rights reserved. | Public
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Business Priorities in Asset Management Domain

Performance
oriented to
drive
Business
Outcome

Asset Reliability

Maintenance
Cost

My

Asset Integrity

A

“Equation for the License to Operate”
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Make the worl
operate effecti

We provide innovative and
capabilities throughout the asset
lifecycle within context. .

Together, we help the world run better and
improve people's lives while delivering closed

loop business excellence.

\ A

. . ; This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not|
A2 SSRGS CESaREEh IRy provid ed without a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, fitness for a particular purpo:



Maintenance
" Strategy to
Execution

How to overcome data silos
between maintenance reliability
engineering and maintenance
execution for optimal asset
performance?

How to establish a failure mode-
centric paradigm for evidence-
based feedback loops and
strategy optimization?

How to do reliability engineering
at scale for asset-intensive
industries?



Intelligent Asset Management with SAP

(]
Overview
s
o
a \\
Business Process Flow: Maintenance Strategy to Execution
[
Manage Asset Define Asset Define Maint. Plans, Rules  Monitor Asset Health ~ Plan Asset Maint. Task Perform Asset Analyse Asset and
Master Data Maint. Strategy and Activities and Maint. Demand and Resources Maintenance Maint. Performance
N _— 4

Business Application: Intelligent Asset Management

SAP S/4HANA i
SAP Service and
Asset Management Asset Manager

for resource f
scheduling {MobilE}

SAP Integrated
Business Planning
for MRO

SAP Business
SAP Asset Performance Management

SAP Product
Lifecycle SAP S/4HANA for

Man&ielgem’ SAP S/4HANA (Asset Management) I\SIIP:;;L Anf:ﬁ:
u

Seamless user One workflow End-to-end Aligned domain
experience inbox

Consistent security & Coordinated
process blueprints models identity mgt lifecycle mgt

Embedded & cross
product analytics

Suite Qualities [‘5‘@%@ @ @ 8} [{ >L‘_>

-

Business Technology Platform

Increase Asset Performance,
Reduce Maintenance Costs and
Deliver Operational Excellence

Connect Every Process

= Close the loop between maintenance
strategy, planning, and execution

= Turn continuous insight into
continuous improvement

= Decrease operational costs, reduce
equipment down time, optimize
service levels, and maximize the
return on your ERP investment

Contextualize Every Decision

= Leverage intelligence to reduce
downtime by using Al-driven analytics

= Empower maintenance techs by
mobile apps

Collaborate with Your Ecosystem

= Connect everyone to the digital
thread

* |ntegrate maintenance across the
supply network

2024 SAP SE oran SAP affiliate company. AlL rights reserved. | Public
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From Maintenance Al in Dynamic Maintenance & Integrate Design Time
Strategy to Execution Asset Management Supply Optimization with Run Time

Seamlessly extend Enterprise Asset Use Al to increase efficiency and Plan and optimize maintenance Synchronized information flow along
Management with Asset Performance effectiveness in Asset Management demand and its resource supply across the D20 process which feeds a digital
Management along end-to-end practices different time horizons (long-, mid-, twin and ensures interoperability and
processes to close the loop between = Visual Inspection short-term) traceability along the Asset Life-Cycle

maintenance strategy and execution = Order Recommendation

Manage Risk for the Automate Asset Optimized Maintenance E2E Asset Master Data
License to Operate Management Demand and Supply Life-Cycle Management

A combination that enables real business value.

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not
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From Maintenance
Strategy to Execution

Dynamic Maintenance &
Supply Optimization

Asset Management

Plan and optimize maintenance
demand and its resource supply across
different time horizons (long-, mid-,
short-term)

Seamlessly extend Enterprise Asset
Management with Asset Performance
Management along end-to-end
processes to close the loop between
maintenance strategy and execution

Use Al to increase efficiency and
effectiveness in Asset Management

= Visual Inspection
= Order Recommendation

Optimized Maintenance
Demand and Supply

Automate Asset
Management

Manage Risk for the
License to Operate

Integrate Design Time
with Run Time

Synchronized information flow along
the D20 process which feeds a digital
twin and ensures interoperability and
traceability along the Asset Life-Cycle

E2E Asset Master Data
Life-Cycle Management

A combination that enables real business value.

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not
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The Past Challenge

Maintenance Projects .
|
Maintenance Execution .
)
Mobile .
|
Maintenance Scheduling———@
| |
Resource Supply .
|
Maintenance Planning O
]
Maintenance Demand Mgmt.——— .
N
EHS @
N
Preventive Maintenance '.

Corrective Maintenance

'.
(]

Master Data Management

Enterprise Asset Management (EAM)

2024 SAP SE oran SAP affiliate company. AlL rights reserved. | Public

3 Party Solutions

Home-grown
Legacy Solutions

Performance
Reliability
Risk
Safety
Cost

Interfaced but NOT

Integrated Solutions

SAP

Asset Performance Management (APM)

Integrated Protected Systems

Asset Health Monitoring

Condition-based Maintenance

Predictive/Prescriptive Maintenance

Risk-based Inspection

Inspection Management

Strategy Recommendation Management

Asset Reliability Engineering

Asset Master Data

10



From Maintenance Strategy to Execution
Core Pillar in SAP’s IAM Suite — Business Capability orchestrated via Business Activity

— Strategy for Maintenance Strategy to Execution

Transform Asset Management by seamlessly extend Enterprise Asset Management 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.

Business Al

0 - Manage Asset Master Data
= Asset Data and Information Management

4 - Plan Asset Maintenance Task and Resources

- i i 6 - Analyse q ; Al
Asset Management Resource Planning (operational) & ays 1 - Define % = Asset Information Standards Definition
connected: > Maintenance Asset -
g intena
< Performance Maintenance

= Tactical Asset Management Planning
= Strategic Asset Management Planning

Strategy
1 - Define Asset Maintenance Strategy

= Asset Risk Assessment
5 - Perform Asset Maintenance

. . 5 — Perform 0 - Manage Mgi_ntDee:::\:?:e = Asset Reliability Engineering
= Maintenance Execution Asset Asset Master Ao Rl
= Asset Fault and Incident Response Management Maintenance Data and Activities

2 - Define Maintenance Plans, Rules and Activities
= Tactical Asset Management Planning

6 — Analyze Asset and Maintenance Performance

Asset Perf Analysi 4-Planasset S NOAIOL
= Asset Performance Analysis ; a . .
i y. Maintenance ] 3 - Monitor Asset Health and Maintenance Demand
= Asset Costing and Valuation Taskand e L
Resources e = Asset Health Monitoring
1, N = Asset Fault and Incident Response Management
06 $O
% &
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From Maintenance Strategy to Execution
Key Persona

i
I

— Key Principles —®\
= Connect Maintenance
Strategy to Execution via key

Asset Performance Management ' Business Objects forming an
E2E Business Process Flow

® Run a Failure Mode-centric
Paradigm in E2E Asset
Management

= Build on harmonized and
aligned Asset Master Data
as a Foundation for
integrated E2E Processes

— Key Goal

= Automate maintenance
E2E process integration to
continuously improve the
maintenance program for
optimal asset performance

Reliability Engineer Maintenance Planner Maintenance Technician P

Enterprise Asset Management

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not 12
provid ed without a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, finess for a particular purpo
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From Maintenance Strategy to Execution ( " )
High-Level Blueprint: Failure Mode-centric Maintenance Paradigm |

— Key Principles —@\
= Connect Maintenance

Strategy to Execution via key
Business Objects forming an
E2E Business Process Flow

Analyze Asset and Maintenance Performance

Define Asset Define Maintenance Monitor Asset Health Plan Asset Perform Asset
Maintenance Plans, Rules and and Maintenance Maintenance Task Maintenance

Strategy Activities Demand and Resources ®  Run a Failure Mode-centric
CBM, Predictive/Prescriptive Pa radigm in E2E Asset
Maint. Rule Management

— ®  Build on harmonized and
Main. plan aligned Asset Master Data
as a Foundation for
integrated E2E Processes

Assessment

Reactive

Task List/

Recommendation Inspection Plan

Notification

— Key Goal -

= Automate maintenance via
E2E process integration to
continuously improve the
maintenance program for

j optimal asset performance

Failure Mode
(as part of a Failure Data Model)

Functional
Location

Equipment Assembly

Manage Asset Master Data

7 Asset Performance Management Enterprise Asset Management

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not
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APM: Q4 °23
S/4HANA: Q1 24

From Maintenance Strategy to Execution l
Closed Loop Asset Management

Connect Failure Modes and
Maintenance Recommendations in SAP
Asset Performance Management with
Task Lists in SAP S/4HANA

SAP Asset Performance Management
- Implementation Workbench -

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without notice. This document is
PUBLIC provided without a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantabilty, fitness for a particular purpose, or 14
noninfringe ment.




Lab Preview
S/4AHANA: Planned Q4 ‘24

From Maintenance Strategy to Execution l
Closed Loop Asset Management

Mockup / No final design

Centrifugal Pump (10000109
BLR (01)

Current Location

Moise (FAN)

15001 (FTS) Faaly

Detection Method

Create a Maintenance Request with
“intelligent” Failure Data recording based
on interrelated Failure Data from SAP
Asset Performance Management

022272024, 05:39:39

SAP S/4HANA
- Maintenance Request-

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not| 15
provid ed without a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, fitness for a particular purpo:
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From Maintenance Strategy to Execution
Closed Loop Asset Management

® @

Maintenance Technician  Maintenance Planner
< w Maintenance Request v/

Analyze Asset and Maintenance Performance
(=] 14172858 Determine Output hems [ v

Pump has & reduiced outcome:
General Information ~  Malfunction Information v Maintenance Plan Details  Output ltems

Malfunction Information
Malfunction Information

Description: * Add Long Text: Mealfunction Start. Failure hode Group: Reported By: Created By,
Pump has a reduced outcome 15.01.2024, 08:01:16 @ Codes of Pump (CODE-PUM) Jorg Medack (MEDACKJ) MEDACKJ

Long Text: Malfunction End: Failure Made: Reported On/At. Created OnvAL
Low Suction (01) 15.01.2024, 08:01:16 15.01.2024, 08:12:29

During the inspection, | saw that the pump

Freventive.
Resctie
oes not work with the target suction preasure.

. TaskcLi/
el

Resson:

Select: Task List

cal Object: U4 BFP 44

Failure Mode
(35pan ot a Failure Oata Mooe(]

i

Manage Asset Master Data

Priofiti  Tagk List (2)

Priorty: Task List Rec Mainte. on Validiy From | Recommendati.. ~ Recommendation Subtype
LVery Centifugal Pump Maintenance (& REACTIVE 2tigh Repair service FMEA

g Plant Plant 001

Inspect-updated delta demo - 14-Sep s e PROACTIVE 1-Very high nspection

Atta Task List Pianning Planc Plant 001

ﬂ Uploaded By: Jorg Medack - Uploaded O 15.01.2024 08:04:50 - File Size: 45,76 KB - Document Type: Engin/Des. Draving

Screen a Maintenance Request with
“intelligent” Task Lists proposal based on
recommendation implementation from
SAP Asset Performance Management

Maintenance Plan: Meintenance ltem: Maintenance Plan Call Number:
Recommended Task List
0

SAP S/4HANA
- Maintenance Request-

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not 16
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From Maintenance Strategy to Execution (=C=2)

High-Level Blueprint: System Object K2

— Key Principles —@\
= Connect Maintenance

Strategy to Execution via key
Business Objects forming an
E2E Business Process Flow

li
il

¢

Analyze Asset and Maintenance Performance

Define Asset Define Maintenance Monitor Asset Health Plan Asset Perform Asset
Maintenance Plans, Rules and and Maintenance Maintenance Task Maintenance

Strategy Activities Demand and Resources ®  Run a Failure Mode-centric
CBM, Predictive/Prescriptive Pa radigm in E2E Asset
Maint. Rule Management

. = Build on harmonized and

aligned Asset Master Data

[ as a Foundation for
Reactive Close .
Recommendation Irepotion pan Notification . integrated E2E Processes

— Key Goal -

= Automate maintenance via

Equipment Ascrbly | E2E process integration to

continuously improve the
maintenance program for

optimal asset performance
7 Asset Performance Management Enterprise Asset Management A

2024 SAP SE oran SAP affiliate company. AlL rights reserved. | Public 17

Failure Mode
(as part of a Failure Data Model)

Manage Asset Master Data




Lab Preview

APM: Planned Q4 24
S/4HANA: Planned Q1 ‘25
System Object in Asset Master Data Management
Complementary Perspectives and Structuring for Technical Objects
Why What < ETY wansge system a e o
Current way of structuring assets Apart from functional Sysiem for Rabe st :
provides only one view locations and equipment, R e
additional structures and = S .

+ Customers have to decide on one perspectives are needed, Soremtn e

leading structure that represents e.g.

their assets Systems search Q [create v | DefineRetatonship (= JJ) Delete (3 | @ (@ v
* This makes it difficult for end users * Functionals — T

to find and handle assets based on Structures describing . s g o ot - 1z 15 13 15 8 i@ e .

different perspectives the function of an ‘ I on

Object oy S
How * Product Structures T , L SN
describing the I o ko1

Introduction of a new master data components that fuffill RER Y I IR i S v -
object called “System” the functions Brithitsll e e iilE, i .
« Based on Industry Standards like = Locational sPRpipypy [ReRETIRRSTIELLS L 3

1S081346 describing multiple Structures describing i . e "

aspects of an Object where the Object is é Gl regiat | n
- Complementary and connected to located or mounted Y

existing Technical Object Structure : e
- Integrated into SAP Asset =T

Performance Management and R

SAP S/4AHANA Asset Management el ene |

Process m15380 -Bailway applications - Designation systematicfor railway vehicles j

2024 SAP SE or an SAP affiliate company. All fights reserved. | Public This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not

provid ed without a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, fitness for a particular purpo: 18




System Example from Oil & Gas, Energy Industry
Integrated Protected System (IPS)

Type: System (parent) Type: System (child) Type: System (child)
Safety Instrumented System Safety Instrumented Function A Safety Instrumented Function B
| —
|
Requirements/Notes
— * The Asset Central object “System” meets the modeling requirements for
the left example since it has the flexibility to build systems-of-systems
and attach the same equipment to multiple protective systems/functions
p—
E- + Gaps:
2 « Ability to capture failure events (failure mode + alerts) and Indicator
]"'u’""'l values at the System object level (e.g. a Function fail to activate—
Type: Equipment Type: Equipment there was a I-JIwgh-ngh pressure, F.unctlon A.shou\d he?vtla closed Va.\ve
Pressure Transmitter A Valve A A, but it didn’t. + none of the equipment failed, thus it is a systemic
Type: Equipment failure. Technician would determine if it is a System failure based on
Logic Solver . investigation (most cases) or DCS would trigger event (when
configured to do so).
— | * Ability to capture/create alerts manug
investigation of the “Activation” and C
- Type: Equipment .
I ycircui?c‘-:-.;"ﬁ Failure Mode u Sto mer
» + Ability to calculate System actual per
Pr;‘;ﬂii‘::‘:‘;:;:’:m . Type: Equipment components MTTF/failure rate repre Exal | Ip Ie
Valve B rate, thus its performance/reliability).
Type: Equipment or Asset Health.
Circuit Card B * Ability to view System components (equipment) indicator values (so
that technician can have an overview of system status)
— — | * Configurable Alert framework, to allow additional fields for that alert
l:-‘“] e — * Inclusion of Systems in the PdMS explorer screen
u vgir;ui‘tlc:rdc * Ability to re-direct an alert to the equipment that failed (Nice to Have)
Type: Equipment « Ability to perform Checklists/Advance Checklists at the System Object
Pressure Transmitter C Type: Equipment level (Nice to Have)
Valve C

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not
provid ed without a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, finess for a particular purpo

2024 SAP SE oran SAP affiliate company. AlL rights reserved. | Public




i L

|

BRRERLE R

womem, B ®ly l
- "

i

b M
'
1 :
W
e

From Maintenance
Strategy to Execution

Dynamic Maintenance &
Supply Optimization

Asset Management

Plan and optimize maintenance
demand and its resource supply across
different time horizons (long-, mid-,
short-term)

Seamlessly extend Enterprise Asset
Management with Asset Performance
Management along end-to-end
processes to close the loop between
maintenance strategy and execution

Use Al to increase efficiency and
effectiveness in Asset Management

= Visual Inspection
= Order Recommendation

Optimized Maintenance
Demand and Supply

Automate Asset
Management

Manage Risk for the
License to Operate

Integrate Design Time
with Run Time

Synchronized information flow along
the D20 process which feeds a digital
twin and ensures interoperability and
traceability along the Asset Life-Cycle

E2E Asset Master Data
Life-Cycle Management

A combination that enables real business value.

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not

2024 SAP SE SETE .Allrights d. | Publi . . . . . . . X . ; > . . .
oran affiliate company. AlLnghts reserve et provid ed without a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, finess for a particular purpo



Alin
Intelligent
Asset
Management

Its all about Artificial Intelligence

How to embed Artificial
Intelligence fostering near-

autonomous processes in Asset
Management

21



Maintenance Management Maturity Model
Focus on Asset Performance by managing Maintenance on Failure-Mode Level

Machine optimized & 222

[}

%)

=

((+] .

< Forecasting

= - Performance- /
‘g value-oriented, Zero-
[} On conditional Defect-Operations -
o | state

© - Designed for

4 reliability and

< Scheduled Maintenance maihtainability -

C’ ’. Activities
- Planned, controlled work -

Fix when broken
- Individual approach -

Based on Equipment + Counters Based on Systems + Failure Mode + loT + ML/AI + Analytics

: : >

our journey > - today -

Based on Equipment

Human lead ®

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not
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Lab Preview
APM: Planned Q4’24

Utilizing Al to streamline Creation and Planning of
Maintenance Orders

Maintenance Motifications and Orders ~

<« B

Standard* -

g @ @ @

= Leverage historical data from maintenance
orders and notifications

Application Logs

Riquired Start; Maintenance Plant: Flant Section Planning Plant:

25092023 25.102023  [@ =) a

Plannir Group: Main Work Center: Exocution Object:

Search Q

Execution Object Type: Tochnical Object: Motification Type: Grder Type: Priarity: Priority Type: Subphase:

Create Order a

Maintenance N_. % v

=  Suggest matching historic orders and details
(relationships, operations, components,
services, documents etc.)

Adapt Filters

Maintenance Notifications ar  =eacive Manenance [vA01) {hange Order Stat 8 G-

Executio | \Due Date  Assoclated With
Prant Descripton (1D
PU BiaGs
10000958

Execution Object Type

Mairtenance Notification 26.08.2023

Best Match

utzcer,  Recommendatia

] Mairtenance Motification 10001073

Orcter Description 10.12.2023

= Explainable recommendations by matching
score and feature contributions

MR ming

Mairtenance Notification 10001118

Copy from Ord Copy from Order 4000234
il O scription g< 5 J 10 Points Order Descriptian
Valve Ins
10001137 Jtching Score Hgh e Len
95/10
This Order Is best match because.. add text why this was chosen
by the system.
Operations % |

Mairtenance Hotification "
Change 5
Mairtenance Notification 10001141
Operations || Relatkonships X
Clean the

] Mairtenance Notification 10000144

Indicators
Change ¢

Same Consruction Type
1000121C N

Mairtenance Notification 23.10.2023

Cancel
10102073, 011248

. 7608 nob. Damage Code Comparnison
Mairtenance Notification 10004220 11,10.2023

Repair a cooling water circulation
Mairtenance Notification pump
10001220

Improve efficiency and

n Cooling water pump 13
Medium BBt Compressor# 2 (¥8_1002) 11102023, 01:12:48 16.10.2023

effectiveness in maintenance
planning practices

2024 SAP SE oran SAP affiliate company. All rights reserved. | Public

) Mairtenance Hotificaticn

Inspect purification system

10000951

Check for settlement issue

. Cooling Water System (1010-
\iery High e B ystem (;

Cooling Water Circulation

Cooling Water Sysiem

(¥B_1008) 02.10.2023, 13:0£52

Cacling Water System

SAP S/4HANA

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not|
provid ed without a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, fitness for a particular purpo:

30112023 4001461
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Lab Preview
APM: Planned Q3 24

Visual Asset Condition-Based Monitoring with Al B

< E’ Explore Technical Objects ¥

= Monitor asset condition using images

Pantograph
= Analyze images with Al to derive asset
conditions such as wear, health, or failure - High (A)  Available
modes P USRS < L
= Create automatically alerts and i = @@ 8 8 3 O ummmeansiy
maintenance oo s
notifications when critical conditions has 1 e

) Thickness ®

G SUCTION_SIDE / sPoint (general

been detected

Pressure ®

Thickness (mm)

Improve your maintenance
strategy from reactive to
condition-based maintenance

SAP Asset Performance Management

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not 24
provid ed without a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, fitness for a particular purpo:
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From Maintenance
Strategy to Execution

Dynamic Maintenance &
Supply Optimization

Asset Management

Plan and optimize maintenance
demand and its resource supply across
different time horizons (long-, mid-,
short-term)

Seamlessly extend Enterprise Asset
Management with Asset Performance
Management along end-to-end
processes to close the loop between
maintenance strategy and execution

Use Al to increase efficiency and
effectiveness in Asset Management

= Visual Inspection
= Order Recommendation

Optimized Maintenance
Demand and Supply

Automate Asset
Management

Manage Risk for the
License to Operate

Integrate Design Time
with Run Time

Synchronized information flow along
the D20 process which feeds a digital
twin and ensures interoperability and
traceability along the Asset Life-Cycle

E2E Asset Master Data
Life-Cycle Management

A combination that enables real business value.

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not

2024 SAP SE SETE .Allrights d. | Publi . . . . . . . X . ; > . . .
oran affiliate company. AlLnghts reserve et provid ed without a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, finess for a particular purpo



Maintenance
™ Scheduling
and
! Optimization

How to integrate condition-based
and predictive/prescriptive
maintenance strategies as best-
practice processes for targeted
maintenance?

How to include asset health
insights and criticality/
consequence evaluations across
different time horizons
(short/mid-term) to dynamically
arrange and optimize
maintenance backlogs?

26



Lab Preview

Optimize Proactive Maintenance with Conditional Asset Health Insights

0~

A

Asset Condition

-|------e-

? Installation

e
e

e

_€BM / Predictive
" Maintenarce

? Potential ? Failure

Safety
Interval

Reactive
Maintenance

I
r

—

illustrative

2024 SAP SE oran SAP affiliate company. AlL rights reserved. | Public

Reactive
Maintenance

Preventive
Maintenance

Combined

Failure

J

1.2mKM
2Years

Unexpected Demand
— 0

Planned Demand

Failure Mode
Criticality

Predicted Demand

Avoid unexpected Failure
Optimize Maintenance Intervals

Optimize Demand and Supply
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Lab Preview

Integrated Planning for Maintenance Demand and Supply Optimization
Dynamic Maintenance Demand Planning and Optimization

Long-Term (“strategic”) Mid-Term (tactical) Short-Term (operational)
<=5years <=1year <=1 month Week/Today
Maintenance program planning with Transfer to asset / Handover from tactical Operational planning, Frozen schedule with
high level assumption, aggregated data; component level planning to operational planning optimization and steering resource assignment
bottom-up planning where possible with basic demand incl. data enrichment
parameter — initial for maintenance event

packaging optimization

Time-series/bucket planning Order-based planning and execution

Demand
Assets, Components, Material, Tools, Skills, Cost

Planning

Assets, Components, Material, Tools, Skills, Budget

Supply

Fully Integrated
Maint. Demand

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not 28
provid ed without a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, finess for a particular purpo

2024 SAP SE oran SAP affiliate company. AlL rights reserved. | Public




Integrated Planning for Maintenance Demand and Supply Optimization
Dynamic Maintenance Demand Planning and Optimization

Forecasting, Simulation

Optimization

Execution

Lab Preview

Long-Term (“strategic”) Mid-Term (tactical) Short-Term (operational)
<=5years <=1year <= 1month Week/Today
Maint=nance Demand Oveniew Maintenance Demand Cherview Maint=nance Demand Ovenien
Recommendations simulated Time-Bucket Start Packaging Packaged
3 ™~
Reactive statistical statistical ’::3 failure e O :| prl ma ry
Asset / System Failure Mode: ) _ maintenance
: R,
Proactive planned / planned / <7 lanned / de ma nd
Time/Performance CaM previces I I recicted e @ e
Improvement — - - lanned ‘
Redesign, Overhaul (s (AEUTES ‘ planned
Flannexi
Canvert Windeow - Aased
|—| ; Fvallabile N
Time-Bucket Based Planning Demand-Object Based Planning Execution-Object Based Planning
= High level assumptions, aggregated data derived » Transfer to maintenance demand planning on asset = Transfer to execution-ready planning with detailed E
from planning objects / component level planning parameter 8
= Bottom-up planning where possible, paired with = Basic, plant-independent/dependent demand = Plant-specific parameter interms of components,
simulations planning parameter; not executionready yet material, tools, skills, duration
= Initial packaging of activities with initial production = Frozen schedule - execution ready
schedule alignment
. |

secondary maintena nce demand, primary demand for component refu rbishment

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not 29
provid ed without a warranty of any kind, either express or implied, including but not limited to the implied warranties of merchantability, fitness for a particular purpo:

2024 SAP SE oran SAP affiliate company. AlL rights reserved. | Public




l'.

i

y

BRRERLE R

womem, B ®ly l
- "

i

b M
'
1 :
W
e

7 -
- | .

From Maintenance Al in Dynamic Maintenance & Integrate Design Time
Strategy to Execution Asset Management Supply Optimization with Run Time
Seamlessly extend Enterprise Asset Use Al to increase efficiency and Plan and optimize maintenance Synchronized information flow along

Management with Asset Performance effectiveness in Asset Management demand and its resource supply across the D20 process which feeds a digital
Management along end-to-end practices different time horizons (long-, mid-, twin and ensures interoperability and
processes to close the loop between = Visual Inspection short-term) traceability along the Asset Life-Cycle

maintenance strategy and execution = Order Recommendation

Manage Risk for the Automate Asset Optimized Maintenance E2E Asset Master Data
License to Operate Management Demand and Supply Life-Cycle Management

A combination that enables real business value.

This presentation and SAP's strategy and possible future developments are subject to change and may be changed by SAP at any time for any reason without not
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Lab Preview

Manage the Asset Life-Cycle from Design to Operate N =
Integrate Product Designh Time with Asset Run Time I J | EJ( E; |
L_Ly_,_ L L* |

Rely on an integrated, 360° view for your Technical Asset connecting Product-, Reference- and
Individual Structure across the whole Life-Cycle

= Manage functional needs and
requirements

= Cover the technical configuration for
rail-vehicles for design and re-design ¥ : RV
purposes along the life-cycle based on " e=m mm
Enterprise Product Structure

Intelligent Handover

(transfer Essentials from Engineering to
Maintenance)

_______________

Sub-Function

e e

= Handover relevant information from
design time to run time for maintenance

Reference Structure Individual Asset Structure
mmmmmmmmmmmmmmmmm
Location Location Functional Aspect

» Manage asset information for Individual

uuuuuu

rail-vehicles Feedback = =
= Rely on a Reference Structure to copy (circle back Insights from “Run- e S . .
. . .« e Time” to “Design-Time”)
and validate individual assets AT

Asset Data Management

= Form a set of inter-related, unique objects
via the System Object
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Overview Priority Topics

Master Data
Management

Condition Based
Maintenance

c

Lab Preview

Maintenance Planning

& Scheduling

oeo

0000

[eXeX Yo}
[eXeXe)

Product-,
Reference- and
Individual Vehicle
Structures

Document
Management
System incl.

Collaboration with
3d Parties

System Object as +

Master Data Object

Unified and
integrated Failure
Data Management

Intelligent
Maintenance Plan
Scheduling

ML / Al Integration
to predict vehicle
condition and
remaining life +

Visualization of
Vehicle Condition

Al-based
Processing of
Notification (e.g. for
Failure Data,
Prioritization)

Rolling 18-Month
Planning and
Scheduling

“‘Maintenance
Demand Order”
Object

Maintenance
Execution

Others

Optimized
Maintenance
Planning,
Scheduling and
Dispatching

Embedded
Qualification
Management and
Processing

Digitize Workshops
by Mobile
Sophistication

= Collaborative
Maintenance and
Service with 3d
Parties

“Warranty Hub” for
collaborative
warranty processing

Case Management
for Reliability
Engineering

+ Addressed Highlights in Previews Slides
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Summary

SAP Intelligent Asset Management

We are committed to our
vision to Make the
world's assets operate
effectively
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We have a plan and With SAP’s Intelligent

execution strategy to help Asset Management Suite
transforminto a you have the business
performance-oriented blueprint to manage your
Asset Manhagement assets of the future
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Summary

000
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oeo

We added intelligence to asset management by extending
Enterprise Asset Management with SAP Asset Performance Management

We closed the loop of maintenance strategy and execution so that you can
continuously improve your maintenance operations

We plan to add a seamlessly integrated Maintenance Scheduling and Optimization
capability to cover the Mid-term Horizon; next to Long- & Short-Term

We plan to add Al capabilities into our e2e process fostering a near-autonomous
Asset Management experience



More Information

SAP Intelligent Asset Management

SAP Roadmap — Asset Management

Asset Management Software Solution @ SAP

Intelligent Asset Management — Community

Intelligent Asset Management - Video Channel | -
(Youtube) - e | S el

Intelligent Asset Management — Strategy
Document

Business Accelerator Hub — Acquire to
Decommission
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https://roadmaps.sap.com/board?range=CURRENT-LAST&PRODUCT=42F2E964F4E71EDAA6A0DD317C2CC0E5
https://www.sap.com/products/scm/asset-management-eam.html
https://community.sap.com/topics/intelligent-asset-management
https://www.youtube.com/playlist?list=PLmGEBnWFTjqSnKsM5a4Oi33naOsrDBKvj
https://www.youtube.com/playlist?list=PLmGEBnWFTjqSnKsM5a4Oi33naOsrDBKvj
https://www.sap.com/documents/2021/12/1a9feeeb-0b7e-0010-bca6-c68f7e60039b.html
https://www.sap.com/documents/2021/12/1a9feeeb-0b7e-0010-bca6-c68f7e60039b.html
https://api.sap.com/process/acquireToDecommission
https://api.sap.com/process/acquireToDecommission
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More Information

SAP Intelligent Asset Management

SAP Roadmap — Asset Management

Asset Management Software Solution @ SAP

Intelligent Asset Management — Community

Intelligent Asset Management - Video Channel | -
(Youtube) - e | S el

Intelligent Asset Management — Strategy
Document

Business Accelerator Hub — Acquire to
Decommission
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https://roadmaps.sap.com/board?range=CURRENT-LAST&PRODUCT=42F2E964F4E71EDAA6A0DD317C2CC0E5
https://www.sap.com/products/scm/asset-management-eam.html
https://community.sap.com/topics/intelligent-asset-management
https://www.youtube.com/playlist?list=PLmGEBnWFTjqSnKsM5a4Oi33naOsrDBKvj
https://www.youtube.com/playlist?list=PLmGEBnWFTjqSnKsM5a4Oi33naOsrDBKvj
https://www.sap.com/documents/2021/12/1a9feeeb-0b7e-0010-bca6-c68f7e60039b.html
https://www.sap.com/documents/2021/12/1a9feeeb-0b7e-0010-bca6-c68f7e60039b.html
https://api.sap.com/process/acquireToDecommission
https://api.sap.com/process/acquireToDecommission
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