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CO2-Datenermittlung fur die Nachhaltigkeitsberichtserstattung
— Das Industrial Engineering als Treiber?

= Der Weg von Siemens zu Net Zero
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Geschafte der Siemens AG am Standort Amberg

. Standort Amberg —

Digital Smart Siemens
Industries Infrastructure Mobility Healthineers'

\‘-,

Factory Automation Electrical Products

1 Bdrsennotierte Tochtergesellschaft von Siemens; Siemens-Anteil an Siemens Healthineers: 75%
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Standort Amberg

@ Py ® ca.4.500
.-‘ Mitarbeitende
= A5 SIMATIC
o e Elektronikwerk Amberg 220.000 m?
SENTRON 1989 THE IMPULSE Grundstlicksflache

2021

1948 gegriindet
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Seite 5 © Siemens 2023 | Dominik Sachsenhauser | DI FA MF BE IE | 15.06.2023 . °



Seite 6 © Siemens 2023 | Dominik Sachsenhauser | DI FA MF BE IE | 15.06.2023

Elektronikwerk Amberg
ca. 1.200

Mitarbeitende

10.000 m?

Produktionsflache

Produk
‘: - r'gIMuATil:g— HMI, DP,

-' PLC (Menge: 1/Sek.)

Das Werk wurde 2021 vom WEF als
digitale Leuchtturmfabrik ausgezeichnet.

Mehr Infos:
Digital Industries

SIEMENS


https://intranet.for.siemens.com/cms/030/en/about/org/Pages/about-di.aspx

Factory Automation — Produktionsstandorte

- Y
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MEE T o
Factory Automation — Unsere Werke

Chengdu
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Auf dem Weg zum CO,-neutralen Produkt

Siemens Elektronikwerk Amberg

B+ 5+ g% -

Software Automatisierung loT-Technologien Nachhaltigere
Industrie
Nutzen « Kompletter CO2-Fullabdruck Uber die gesamte Lieferkette

+ Ermittlung, wann und wo am meisten CO, produziert wird

- CO,-Aquivalente kénnen im Okosystem zwischen
Herstellern, Lieferanten, Kunden und anderer Partnern
ausgetauscht werden

Mehr Infos:
How data can help optimize a products ecological footprint?

SIEMENS
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https://hbr.org/sponsored/2021/04/how-data-can-help-optimize-a-products-ecological-footprint?linkId=300000001096538
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Worldwide no sector emits more CO, than the industry
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We need to take a comprehensive — a 360-degree — view on sustainability from every angle.
Our DEGREE framework sets clear priorities for Sustainability at Siemens

Decarbonization -
support the 1.5°C target to fight global warming

p—

*‘ﬁ N
Employability _ o -‘:\ Ethics -

foster a culture of trust, adhere to
ethical standards and handle data
with care

enable our people to stay resilient
and relevant in a permanently
changing environment

Equity —~ ' f;' Governance —~

foster diversity, inclusion, and apply state-of-the-art systems for
community development to create effective and responsible business
a sense of belonging W conduct

Resource efficiency -
achieve circularity and dematerialization

o

SIEMENS
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Siemens has committed
to be net-zero in its own operations by 2030 and in its supply chain by 2050

Siemens supply chain Siemens operations Siemens customers
-20% CO, emissions by 2030 O ° (] Net-zero by 2030 # 150 Mt CO,, abatement from ' ‘
Net-zero by 2050 ..‘ ﬁ our Environmental Portfolio ‘3

Source: SUE RED
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Siemens makes a major contribution to achieving the sustainability goals

through projects and products

Measures to improve the
Using our services and products Siemens buildings Siemens factories

+ Energy saving motors and speed controls Are increasingly being built and certified according to .

+ SIMATIC Energy Manager the strict LEED certification criteria for energy .

« Large energy savings through Siemens building efficiency and environmental friendliness. .
automation
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Use of highly efficient lighting systems

Heat supply with renewable energy

Increased energy efficiency and reduced cooling
load through the use of waste heat from air
compressors

Increased operational reliability and significant
energy savings through modernization of a data
center

SIEMENS



Decarbonization roadmap: Consulting to developing the right action plan

Keys to Success

Lever 1
Reduce

consumption Lever 2

Produce
energy on-site Lever 3
Transition to

electrification Lever 4
Procure clean

energy

Lever 5
Fill the gaps
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Sustainability Lighthouse: Siemens Factory at Amberg

13 January 2023 S 4
By Gunter Beitinger: —»

The Journey to a

Sustainability Lighthouse
T \.-
awarded by the World A
. Green power
Economic Forum purchase =

Energy efficiency

Production

-

Photovoltaics &
Heat Pumps

CO;-emissions

¥, o

Cooling system

optimization @
Use of green gas

~

certificates
Gradual reduction of CO, emissions —
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Data driven Solution
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Dlgltal Twin Digital Twin of the Performance

Vernetzung digitale und reale Welt
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Digitalization enables smarter manufacturing
Integrating the real world and the digital world

Real
world

Digital
world
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Demand for transparency on product level is increasing
Why companies need to understand emissions related to their products

Responsibility

Public pressure

>

CO, Tax

Comp.
Advantage
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Decarbonization is a cross-company effort
Why your supply chain matters for your decarbonization targets

Up to

90%

of emissions
originate in the
supply chain’

SIEMENS

Page 21 © Siemens 2023 | DI FA MF PCF | siemens.com/sigreen



SiGREEN Connect automates measurement of own emissions
How SiGREEN integrates with shopfloor IT and OT (Amberg example)

SIGREEN

pe
O

ESTAINIUM Network

Factory IT and OT

N / integration for autom.

data collection

.

Product Lifecycle Management 2) Enterprise Resource Planning

Page 22 © Siemens 2023 | DI FA MF PCF | siemens.com/sigreen

il

il

SIEMENS



Architektur

SIMATIC Energy Manager basiert auf einer Client-Server-Architektur, die sich problemlos in
die Infrastruktur Ihres Unternehmens integriert. Einzelplatzlosungen sind ebenso moglich w
Mehrplatzlosungen an verschiedenen Standorten. Das folgende Bild zeigt einen typischen
Systemaufbau am Beispiel eines WinCC-Automatisierungssystems.

SIMATIC Energy Manager PRO Client SIMATIC Energy Manager Web Client SIMATIC Energy Manager

(SIMATIC Energy Manager Basic) Server

(EMS Bedienung und Konfiguration) (EMS Bedienung und Datenerfassung) Zentrale SIMATIC Energy

Manager Anwendung und

Vorhandener Office-PC | : Vorhandener Office-PC Datenbankserver
SIMATIC Energy Manager mit MS Internet rERE 7

PRO Client

W Ethernet TCP/IP

Neue Anlage

Explorer

Mobile Datenerfassung via
SIMATIC Energy Manager
App

SIMATIC WinCC / SIMATIC PCS 7

SIMATIC WinCC Server,
e A : A SIMATIC Energy Manager
Acquisition IPC mit MUllIfUnktl?ﬂS- Erfassung
messsgeriten

B Ethernet (TCP/IP)

Datenerfassung

Messgeréte

Unterstation 1 Unterstation X

i II' s II“ |
[

Zahlimpulse :] Analogeingang

Sentron PAC 3200

Messgeréate, Energiezahler.
Multifunktionsmessgerate Leistungsmessgerate
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SiGREEN provides a gateway to the powerful independent ESTAINIUM network
How SiGREEN connects to partners as well as IT and OT infrastructure

* Requesting, calculating and sharing trustworthy
o PCF data

« Convenient onboarding of suppliers via web
frontend for standardized data input

S i G RE(E N » PCF management Solution as a Service
I

ESTAINIUM
Network

( N\ (

Factory IT and OT On-premise or private
integration for autom. cloud deployment for y
“| independent hosting

data collection

a« - | o |
A
SIEMENS
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EWA connected factory IT/OT with the ESTAINIUM Network to automate the PCF calculation
The EWA tech stack enables systematic improvement of the energy efficiency

Carbon Sinks SiGREEN Ul » Wallet Management Services
> o ———— - BOM Management * Decarbonization-as-a-service
W e e » Supplier Management + Data-quality-check
L O= It - - CO2 PCF Storage/ + Benchmarking
Customers % — =  Simulation
i’-, “ fisan
[7)
Manu- s PCF Proof E E E E Automated PCF Calculation Semantic Model °
facturers £ Generation !
8 2 m
SN[ * 2
ESTA' N I U M Nei-work ....................... Verification ° =
S
iGREEN Conn =
\ A SiG Connect A A A A S
Site IT | (@)
_ Energy IT BOM, suppliers, OT events CO,e substitutes =
Suppliers '\Sﬂ;:t:g:ment a3 )
Inspection ——— Energy Manager CO2 Value OEE OEE OEE OE. )3>
PRO Stream Analysis MES PLMTC , ERP LCA o
Certifiers T T @
«Q
Data  EDGE
Sour- Connectivity ‘ Industrial Edge ‘ Industrial Edge
ces
WORLD : Energy Data - | Line
“Gnc  ZVEl:  CatenaX  gaiax caicein [

independent | pre-competitive | cross-industry
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SENTRON PAC ET200SP Energy Meter

ol

S7, Ethernet IP, ADS, TCP UDP, MPI, Melsec

Factory IT stack for PCF calculation

PCF: Product Carbon Footprint; MES: Manufacturing Execution System; PLM: Product Lifecycle Management;
ERP: Enterprise Resource Planning; LCA: Lifecycle Assessment

SIEMENS



Siemens is driving product-related decarbonization on multiple levels
Siemens provides SIGREEN as a gateway to the ESTAINIUM ecosystem

Working in Ecosystems + Providing matching sc

—©®

) ) esranum . SIGREEN .

O ‘g’ Association
eDcI:':;,smgt:anr:btlﬁgtl?:lin %a;:g.:,'.z;:ﬁg II:ra: Providing the most capable solution for
yste : 9 managing PCF via the ESTAINIUM Network
corporations alike
 Enabling companies to drive  Leveraging ESTAINIUM’s verifiable
decarbonization today ./. credential mechanism for data reliability
+ Shaping the future of sustainable / « Enabling efficient exchange of product
: . ) ESTAINIUM |- . :
industry in a source to sink approach Network related emissions along supply chains
3
+ Keeper of the ESTAINIUM Network as [ ] / * Integrating with IT/OT for measuring
an open and independent S~ own emissions on product level
infrastructure accurately
— independent | pre-competitive | cross-industry Product leveraging Siemens’ industry expertise —

SIEMENS
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1]

Der Product-Carbon-Footprint
(PCF) wird in der Fertigung und der
IE die gleiche Bedeutung bekommen
wie Qualitat und Produktivitat.

Dominik Sachsenhauser
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Cross Industry Standard Process for Data Mining
CRISP-DM

Business Understanding (Geschéftsversténdnis): Festlegung der Ziele und
Anforderungen; Ableitung Aufgabenstellung/VVorgehensweise; notwendig:
Optimierungen (Lean-Methoden, z. B. Process Mapping)

Data Understanding (Datenverstdndnis). Datensammlung; Ermittlung moglicher
Probleme mit Datenqualitat

Data Preparation (Datenvorbereitung): Konstruktion des finalen Datensatzes fur
die Modellierung

Modeling (Modellierung): Anwendung geeigneter Data Mining-Verfahren,
Optimierung der Parameter; Ermittlung mehrerer Modelle

Evaluation (Evaluierung): Auswahl des Modells, das die Aufgabenstellung am
besten erfullt. Sorgfaltiger Abgleich mit der Aufgabenstellung.

Deployment (Bereitstellung): Aufbereitung und Prasentation der Ergebnisse; evil.
Integration des Modells in einen Entscheidungsprozess des Auftraggebers
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Data Mining in der Fertigung
Neue Ausrichtung der IE notwendig*

« Business Understanding (Geschéftsversténdnis): Festlegung der Ziele und
Anforderungen; Ableitung Aufgabenstellung/VVorgehensweise; notwendig:
Optimierungen (Lean-Methoden, z. B. Process Mapping)

« Data Understanding (Datenversténdnis). Datensammlung; Ermittlung moglicher
Probleme mit Datenqualitat

Computer Science Mathematics &
Statistics
Discrete-Event
Simulation Multivariate Statistics
Database Systems Math. Optimisation
Human-Machine- Linear Algebra
Interfaces
Industrial
Data
Science

IE Domain Knowledge

Time and Motion Studies
Workplace Ergonomics
Production System Design

SIEMENS
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SIGREEN Connect
Shopfloor implementation of SIGREEN

1 | Business Understanding 2 | Data Understanding, Preparation & Modelling
Key activities - Create transparency (e.g., emission hotspots, Key activities - Collect and prepare (available and sourced)
flows) data

Define goal, scope, methods, data sources Create calculation model

etc. Data Calculate GHG emissions
Deliverables - Strategy for allocation of material & energy Business Understanding, Deliverables - Calculation model
flows to product Understanding Preparation & - Documentation of context information

Emission data gaps required to share or verify final PCF

Modelling

3 | Evaluation

SiGREEN
Connect

E— Key activities - Review used data, methods and results

Check completeness of data documentation,
fulfillment of goal and scope

Evaluation

Deliverables - Approved documentation
Released calculation model

Deployment Architecture

5 | Development 4 | Architecture

Key activities - Define views on and ensure access to data
sources
Set-up and test infrastructure
Set-up connectivity layers

Key activities - Employ calculation model in SIGREEN

- Integration of customer IT and additional data
sources into SIGREEN
Deliverables - SiGREEN connected to customer

infrastructure Deliverables - Data connectivity, sanity, security and
integration

Test concept

Page 30 © Siemens 2023 | Dominik Sachsenhauser | DI FA MF BE IE | 15.06.2023 SI E M E N S



Aufgabenfelder des Industrial Engineering — gem. ifaa*
New Industrial Engineering — PCFals Teil der IE-Aufgabe

Produktivitatsziel

Input : - ——— Output
(Menge, Wert) 1R e (Menge, Wert

rbei ¢ Produkte
Vaterial = Sroduks , * Dienst
Betriebsmitte - - eistung
Energic
Information

Output
Input

Produktivitat =

Faktoren

Elemente

)ZESSOf

/'.\(“( ‘</L - o~
b lei Sozialpartnerscha
Personaleinsatzpl

Produktivitdtsanalyse

Analyse Ist-Situation
und Identifizierung
Entwicklung Potenziale >otenziale

Produktivitits- Produktivitdtsplanung

tiberwachung und -steuerung
Produktivititsmessung

Soll/Ist-Vergleich (Datenermittlung) Planung und Steuerung
der Produktivitat Ziele und MaBnahmen

Produktivitatsgestaltung
und -verbesserung

Operative Umsetzung
von MaBnahmen
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Doing nothing is not an option

.

the technologies are there

we need to start now

v Z
» ™

let’s do it together
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Weiterfuhrende Links

SiGreen: https://app-demo-ext.sigreen-playground.siemens.cloud/

ESTAINIUM:

Homepage: https://www.estainium.eco/de/

Prasentation: https://www.estainium.eco/files/media/downloads/estainium presentation.pdf
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