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A young company ...

Siemens Energy was first listed
on the Frankfurt Stock Exchange
on September 28, 2020 — and is

now an independent company.
|
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Our history : %IF]“enFeNé

... with a
strong heritage

In 1866, engineer and company founder
Werner Siemens discovered the
dynamo-electric principle. With this, he
laid the foundation for modern electrical
engineering, first enabling electricity to
become part of our everyday lives.
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Company structure SIEMENS
CNercYy

SIEMENS
CNercy

Reportable segments

Gas and Power Siemens Gamesa Renewable Energy
(GP) (SGRE)

Divisions Business units

Generation Transmission Industrial New Energy
Applications Business
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ur Divis

Industrial
Applications

Supporting industrial operators to
navigate the energy transition.

2022-10-18

Multiple legacy
processes and IT
landscapes

Incomplete data
from legacy systems

Legacy fleet data in
physical documents

2022-10-18

SIEMENS
cnercYy

The innovative solution partner for the Oil & Gas, Fiber, Marine and Process
Industries, across the entire energy value chain.

Worldwide #1 or #2 in the fields of rotating equipment, electrification, automation,
digitalization (READ).

More than 79,000 units installed worldwide — maintained by READ lifecycle
service offerings that make up 60% of the Division’s revenue.

Leading innovations in additive manufacturing, automation, and decarbonization,
e.g., hydrogen and green fuel production, up to 100% H,-capable gas turbines, as well
as digitalization, e.g. cyber security, and cross-industry solutions.
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M&A adds complexity to the SIEMENS
IT Landscape cNnercy

s\E\V‘ENS

1,800 4,300 4,200 1 3 0 0 O 0
Westinghouse ABB-Alstom Rolls-Royce Energy ,

8,900 4,200 10,800 96,000

AEG/IKWU Delaval & Demag KK8&K HV-Turbo  Dresser-Rand No. of units in 2017
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Industrial applications
Strong Footprint in All Industries

Fi s

Industrial Power Generation *) Oil & Gas
+ Chemicals « Electric Power Utility * Up-Stream

* Pulp & Paper * Independent Power Producer * Mid-Stream
* Manufacturing * Municipality + Down-Stream

Installed fleet ~26,000 ~7,000 ~53,000

(units)

Installed fleet

(%) ~30% ~8% ~62%

*) Only Service ) ) Per Soderberg 7
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Operational Fleet of +86.000 machines

installed in 169 countries
20 Product types

3 Competence Centres

Gas turbine

31 Product types
8 Competence Centres

Steam turbine

\ .y 9 Product types
’ 3 Competence Centres

Our Locations

@ GP SDO Service Centers
and PCCs

Other GP SDO locations

Compressor

6 Product types
3 Competence Centres

Generator
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Industrial Metaverse
Why should we care?

Industrial Metaverse
Why should we care?

Business Development tool to
select best in class OEMs and
operators

Use of data from existing
installations and site surveys to
design new plant / installations

Digital Service Design Platform
(sell data & insights)

Configurable analytics
algorithms as a service

On-site use of drones and digital
tools for remote inspection and
visual monitoring

Remote monitoring, control and
operations of installations
(unmanned operations)

2022-10-18

Re-use operational data in
Virtual Provisioning

Fleet based data harvesting,
based on site specific DTs

W DEVELOPMENT
Elastic Knowledge Graph
&
MAINTENANCE (@ OPERATS

Design Reviews to show
forecast performance +
Smart Assets co-creation

PRODy,
%,
z

Q4
11n8°

Improved commissioning / hand-
over & documentation
VR / AR customer training

Monitoring of progress and
cost against forecast to
preserve profitability

Supply chain risk and
optimisation

Re-use of best practice to
improve project planning,
commissioning and certification

VR/AR SOP
Training & Certification

Collaborative remote support /
diagnostics during project

Safety Incident Reduction

Advanced algorithms for
detecting imminent failure, dust
or ice build up

SIEMENS
cnercy

50%

UPTIME INCREASE ON
FIELD SERVICE
MAINTENANCE EVENTS

65%

REDUCTION IN ONSITE
TRAINING EFFORT

REDUCTION

KNOWLEDGE SHARING
EFFORT
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Creating the Industrial Metaverse: SIEMENS
Siemens Xcelerator + NVIDIA cNnercy
Omniverse

NVIDIA's Omniverse, which offers real-time, full-design
fidelity photorealistic visualization, with Siemens
Xcelerator’s real-world engineering and physics-
based simulation to deliver the industrial metaverse.

This enables industrial companies of all sizes to
create closed-loop digital twins with real-time
performance data, ideal for running simulations and
Al-accelerated processes.

e

Advanced applications such as autonomous factories
that rely on intelligent sensors and connected devices.

Manufacturers can better respond to customer demands,
reduce downtime, and adapt to supply chain uncertainty
while achieving sustainability and quality targets.
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SIEMENS

Industrial Metaverse
Use Cases

Create Session

Engineering Workshop 1

Valve Index

SGT-800 Overview
Mechanical and Functional Exploration

Per Soderberg 14
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SGT-800 Overview
Washing Training
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Industrial Metaverse
Digital
Transformation

Challenges
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Industrial Metaverse
The Challenges of Data

Maintain

Scalable catch of change.

1. Changes made by Customer
2. Changes made by Siemens

Operate

Conventional platforms don’t scale, gaming does.

. Federated digital twin platform

. Continuous data feeds (loT and Simulations)
. Legislation

. New business models

Create

Cheap production.

1. Basic DT does not bring substantial value to our customers
2. Plant services (analytics) bring value to the customer
3. Low cost to create digital twins is essential

Data

Reliable data is not available.
1. New delivery data incomplete (vendors);
2. Data in documents (older machines);
3. Fragmented IT landscape.
Per Séderberg 17
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The Challenges of Data
Reliable data is not available

Data in documents

With an ageing operating fleet, older Display Functional Location: Structure List
machines’ data is only available in RAB B E B E sendwoe X B
- H v Functional Location BAYONNE Valid From 23.06.2020
documents that Val y In fOI rnat' Description BAYONNE ENERGY CENTER LLC
V@'  BAYONNE BAYONNE ENERGY CENTER LLC s
In modern machines, 80 % of the data My ez 2 :
we need for the Industrial Metaverse is CORE ENGINE o rouezasng 20200 c
St|” in dOCU IﬂentS TRE ELECTRICAL AND CONTROLS 30 1011625685 EX03 c
" TRD DRIVE TRAIN 40 1011625691 EX04 c
> & BAYONNE PLANT2 BAYONNE, USA - TR M.A372.03 ®
3D models exist for most machines > & [ maxoms| prares g :
since 2005, not for older machines > P BaYOME, D ®
> &'  BAYONNE PLANT7 BAYONNE, USA - TR M.A372.04 P
>4  BAYONNE PLANTS BAYONNE, USA - TR M.A371.02 2
>’ BAYONNE PLANTS BAYONNE, USA - TR M.B200.01 ®
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Fragmented IT Landscape

Consolidation of instances of different
software's ongoing (e.g., from 26 SAP
systems to 3).

Historically we have connected systems
P2P in a costly manner and therefore not
always done.

Used systems are often data silos with
limited capabilities to share data.

Data created to serve the delivery

process’ is not good enough:

+ Additional data is needed to build the
Industrial Metaverse.

Data needed for a digital twin often is
spread in different systems.

2022-10-18
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The Challenges of Data
Reliable data is not available

1.0 Strategic & 2.0 Marketing & Sales 3.0 Innovation & PLM
Information Mgmt. G - 5
v Jcomos iy, cred p—
S aws B iziiant  @BD camos. Teancenten (@) @

Google Clou

alteryx

Sovampment Ciocio o
4.0 Logistics & Procurement")
e
Koni foAp A A I —
Logic 4\, Kong 5 Eewm  EPms & S et
anatytes Cloudfl 4250y cran 4dpommen 40Siwpletieons 47 ruqitonto O
6.0 Service 7.0 Project Planning & Execution

{p+ableay

[UlPath @ zscalk

21 Channel Mgt 23 Sales

22 Marketng

2.4 Order Handing

<
tacton

31 Research &

25 Customer Services:

26 Configue, Price, Quote

boes
mER © P Cagle

B Aurooesk sm3s0

Zaenttey O Jterony

32 P (8 Somice) 33 Prouct otk V[T

(2 mendix omnivise
Project DAsh  § idgard

L2

o
)
% Confluence Allresco

” T %uc PSLS

51 Assembly Execution

TCTP*

6.1 Service Sales

ETFsm

&

6.3 Servco Execulion 6.5 Plant Operations.

@remwo  clarizen

6.7 Servce Traiings. o JiraSoftware

52 Plant Mgt 62 Service Panning 6.4 Disgnosiics 2l 72
metricstream [CAPE
~ JRERE ‘ L7 S/4HANA
1.1 Stategi

R 9.0 Support

1.3 Information Mgt g E=ET SAP Concur COIN Y gingco
e servicenow sic —=

14Digea Enatlomont A avature saba® \,iidoy. xera o

1.5 Ecosystem Mgt 0.1 Financo Mgt 92 Human Capital Mot 9317 Mgt 9.4 Corporae Servcos

1) Examples: manufacturing, assembly and purchasing processes.
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Industrial Metaverse
How we intend to
solve the challenges

SIEMENS
cNnercy
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Industrial Metaverse
The Solution: Data Democratization

Data Marketplace

Make Data available.

1. Data Catalogue.
2. API Catalogue.
3. Access to data.

Neutral Data Model

Common language to reduce complexity

1. Complex data landscape of +10.000 data models
2. Data transformation foundation (developers).

Data Governance

Make Data reliable.

1. Manage new data requirements.

2. Measure and govern data quality.

3. Decentralized data product development

Enterprise Data BUS (Microservices)

Standardized and reusable data products

1. Access to data outside backbone systems
2. Correlate/add/transform data.

3. Data discovery. .
Per Soderberg 21
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The Solution: Data Marketplace
(Data democratization)
Make Data Available

Data and API Catalogue

Different areas need to be addressed
in our Digital Transformation Journey: 77T\
We need to change focus from

application to data;

/“ """ & =
The data marketplace makes reliable
data available;
To create reliable data a mindset /| APl Data |
change is needed. A i) ) i) B
AP|
| ow
Per Soderberg 22
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The solution: Neutral data model
Common language to reduce complexity

The Neutral Data Model

Digital Twin of individual plant at customer site

al breakdown of individual plant R

All systems/partners have their own data
model +10.000 different data models to
handle currently

Product = Individual
engineering plant =

and oarnts maintained

The neutral data model is needed to production 4 : : o assetsin

3 A activities o 8 = operation

create a common language which will

reduce complexity

Will enable us to receive/deliver data in
any format

We use standards for the neutral data
model:

1. 1SO 15926-14

2. ISO/IEC 81346-1

3. More standards will be added.

Service  FEEE s e - EREm) s
Product G consuting Product
engineering production

activities . activities

Service Neutral Data Model

Per Soderberg 23
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The solution: Neutral data model
Common language to reduce complexity

Data models in digital format

To support the development of data
products, data models need to be
available in digital format °

We have chosen to use ontologies and

knowledge graphs ®

ito Circuit breaker
- - = 2
Neutral data model is the foundation and Domain responsible
needs to be created early : S Rated volage

s

%,* Domain Instance Data : T °

Step by step approach — create & o

additional data models when they are User Editor
needed

Standardization

Mapping Ontologies

= Wl T Toodooaes )
Foundation for data product Tool Mapping
- Usage requirements AR Onol. Editor
- development ® L Funclorlty controed
- qualitypassurance m o/l e Oees : Logen: (WD) svop 1 [0 step2 ] 5003
CAD SAP other
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Data Democratization
A mindset switch from application
focus to data focus needs to be
organized.

Decentralized development of
reusable data products needs to be

governed

Data governance contributes to Digital
transformation with:
Data product standardization &
reusability
Data product requirement collection
Drive development of data products
Data reliability

2022-10-18

Network of APIs deliver
Data products

Backbone systems ensure data quality
for their own purpose;

Changing systems to fulfil all data
requirements is expensive;

A layered approach with APIs to
handle Supply, Curation and Demand

is needed.

2022-10-18
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The Solution: Data Governance
Make Data Reliable

!
e
| (= - -]
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The Solution: Enterprise data BUS
Standardized and reusable data products

TS GEITTEED GELTTEED

Data Sources Enterprise Data BUS Data Users

[ twacowmae e
Data Administration

Internal Data Sources Internal User

‘ - - .-
1
———— —

\mw

Kiojuaau| ejeq
Kianodsiq ejeq

External Data Sources

Per Soderberg 26
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Used technologies
(current state)

We intend to cover:
Internal/external sources;
Data ingestion;

Data lakes;
Transformation;
Quality assurance;
Access management.

The target is to create data products
available in the data marketplace.

No more point-to-point integrations,

reusable data products are needed to
scale.

2022-10-18
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The Solution: Enterprise data BUS
Standardized and reusable data products

[

Marketplace

B r
| External
| Consumers

et 5% Collibra A Kong
Data Product Creation I
Internal Data Data Product Storage Data Consumption
Sources Ingestion Product Layer
sAnd Qlik@ Access m mendix
Replicate y Layer
A Kong +obleou
AWS AWS i e
& alteryx s3 Redshif
t
X =
N S0DBC Analytics Cloud
snaplogic =
P :
Data Transformation Toolbox
& python snaplogic alteryx dbt ¢
External P =
Sources & python B /N Amazon
¥y | I AWS Amazon MATILLION SageMa
Glue. agella ker
ReT —
Core Data Platform Capabilities
EE v
i C P PN T
Collibra Amazon A% Alfresco GitLab
Managed
Workflows for A;\gs
Apache Airflow
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Industrial Metaverse
Key Take Aways

SIEMENS
cNnercy
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Industrial Metaverse
What should you take from this presentation?

Digital transformation
Needed for any digital products (such as Metaverse)

Data dememorization is essential — you need to make reliable data available

Technology is needed, but more important is
management backing, new business capabilities and change drive

Data availability/reliability
With main portion of data in documents, capability to extract/transform documents into data is essential

Data reliability can only be ensured at the source.
Data quality KPIs covering all data requirements to govern creation/maintenance of datafis needed

Neutral data model is needed to handle complexity

Enterprise data BUS
Move from point-to-point integrations to a network of reusable/standardized data products

Global access management (Covering Enterprice data BUS and IT systems)

Per Séderberg 29
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Contact page

Published by Siemens Energy
Per Soéderberg

Job title

Head of digital PLM Industrial application Services
Phone: +46 70 374 16 00
per.soderberg@siemens-energy.com

siemens-energy.com
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5.1 Assembly Execution

5.2 Plant Mgmt.

6.1 Service Sales

6.2 Service Planning

6.3 Service Execution

6.4 Diagnostics

6.5 Plant Operations

6.6 Manage Installed Base 6.8 Asset and Equipment

6.7 Service Trainings PRMAVERA © Jira Software

7.1 Project Planning 7.2 Project Execution

M metricstream

1.1 Strategic Mgmt.

1.2 Analytics & Insights
1.3 Information Mgmt.
1.4 Digital Enablement

1.5 Ecosystem Mgmt.

ERP E5YS/4 HANA
9.0 Support
AD ALY == SAP Concur COIN i u ingco
mw BTCES)  orricer sonst orour - S servicenvw l:l Office 365 BIC CLOUD suns-' /—\g 9
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9.1 Finance Mgmt. 9.2 Human Capital Mgmt. 9.3 1T Mgmt. 9.4 Corporate Services

3D data

App build
Systems

AR

Structural
Pipeline

(CAD, BIM, GIS...)

3D data processing

Digital Twin Editor
Scenario Editor
Unreal Engine 4.21

Industrial Metaverse
Data Foundation | IT Landscape

Analytics &
simulation Pipeline

External Analytics &

Systems
(FEA, BI, TMS, ERP...)

Internal API
(OPS, Predictive,
Risk)

Process & |OT
Pipeline

External Numeric Data
(loT, ERP, MES, PLM...)

ML QA
Module 1.1
(Tensor
Flow 2.0)

Data Processing
{Hadoop, Spark, Camel, Kafka)

. Digital
Twin

[ .
1 Microservices
|

Collaboration
Platform

Screen

Data
Output
Pipeline

Delivery DB (TBD)

Ontology/Al
Editor

Mobile

» Leverage the data you already
have, without changing source
systems

* Create the context to democratise
your data and knowledge

Domain Knowledge
Pipeline

» Expose any data to internal apps
or sell data to customers
« Build digital and immersive apps
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Strategic

$i,

"

The Solution: Data Governance
Global Governance

Digitalization Decision Board

Agree overall strategic direction and alignment to

Enterprise Architecture Council D AT (BT vEss Business Partner Boards
| Partner Board

Strategic - EDAA reps participate in other
architecture Set strategic direction to Business Partner Boards
decisions inform prioritisation of demand
Projects aré approved by
the approprjate Business
Data & Analytics . Partner Board
k ) : Data Governance Council
Technical Design Authority Devolved responsibility to
EDAA Core Capability and
Catalyst teams to manage Oversight and coordination of
EDAA involved in “IT their demand backlogs. governance of data
Scorecard” process to
conduct a “Data
Architecture” check.
On an exception basis ili IT Projects
design decisions will be C:ﬁ:&!gﬁs[)(;\g‘/, Catalyst Teams Data Working Groups (no:rl?DAA)
escalated Data & Analytics

Technical Design Authority

The Solution: Data Governance
Several Data Domains

Product life cycle

operate Maintain"mprove

Supply Chain Management

Procurement & Sourcing Manufacture Logistics & Shipping
m Field Service Feedback Installed Base

Finance & Bus. Performance Human Resources

g—

Account. & Control. Talent Acquisition

17



18/10/22

The Solution: Data Governance
Roles per data domain

Data Governance
Lead

Drives Data Governance
efforts

Coordinates and
facilitates activities of
Data Governance Council

Ensures good practices,
quality and availability of
information

Resides within EDAA with
outreach to whole
organization

Data Domain
Manager

Defines requirements for
information

Defines information for
business domain

Ensures quality and
availability of information

Authorizes access

Resides within business

Lead Data Steward

Responsible for Master
Data definitions and Data
Quality

Identifies appropriate
Data Stewards to
remediate data issues

Plays a monitoring role

Coordinates delivery
efforts

Resides in business with
ability to perform techno-
functional roles

Data Steward

Advises in implementation
of policies, standards,
processes

Plans information
requirements and
definitions

Plays a monitoring role
(e.q. for data quality)
Coordinates delivery
efforts

Resides in business with
ability to perform techno-
functional roles

Data Custodian

Captures, stores, retains
and disposes of
information as per owner
requirements

Designs technical
infrastructure to meet
requirements

Ensures security of
information

Resides in IT/Data
Technical or business
team

Data User

Selects the best
information source and
application to meet needs

Understands the
information accessed

Complies with information
management policies

Creates data extract to
meet specific needs
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