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Wer sind wir?

Siemens Grid Software EEEEEESEUTIENe

Industrial businesses

Siemens
Smart Digital Siemens Financial

Infrastructure  Industries Mobility Healthineers! Services

Services

Siemens
Real Estate

Other businesses

Global
Business Portfolio
Services Companies

SIEERE
Advanta

iy i
Siemens Grid Software IRIRL
... Grid Operators (plan-operate-maintain)
. , 2,550
... Infrastructure & Industry (Grid Edge) Team members

around the world

Installed base

200+

EnergylP®
installations

>100 m 1,300

Meters contracted Control of the world’s electricity consumption
centers flows through infrastructure planned
or analyzed by Siemens Grid Software

70%

1 Publicly listed subsidiary of Siemens; Siemens’ share in Siemens Healthineers: 75%
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Our mission
Accelerating and securing the energy transition
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Net zero
challenge

Unrestricted | © Siemens 2022 | Siemens Grid Software

Bidirectional
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(EV, heat pumps)
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Warum?

Grolde Herausforderungen stehen vor uns:

- Energiekrise
- Klimanotstand

—> Elektrifizierung des Gesamtenergiesystems

Basis dafur?

- Gut ausgebildete Fachkrafte
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Solar was half of all capacity installed in 2021

Share of global capacity additions by technology e —
W Thls was u;:n ?% from
p— — 339GW in 2020, and up 41% from 257GW added in

Mn— —
2012.

at 25% F"u" addltmns in 2[]2‘1 were 25 5‘” Iarger than
thcse in 2020. Wind saw a 7.5% decline compared to
the year prior.

dditions. This was up from just 46% in 2012.

- Natural gas accnunted fur 1 ‘E% nf new capamty
in 2021, up from 8% in 2020.

=
£
= Coal Natural Gas = Hydro

Solar B Nuclear 2 Qil & Diesel Biomass & Waste
= Other - fossil u Geothermal

Source’ BloombergNEF. Note: Share of global capacity additions excluding retirements.
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DER Hosting Capacity:
Capability to integrate additional DER efficiently, safely and reliably

DER hosting capacity needed

2000 2010 2020 2030 2040 2050
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DER development and Hosting Capacity
How to bridge the “exponential gap”?

DER hosting capacity needed

S S 2 % Maximum conventional investments' §| '

2000 2010 2020 2030 2040 2050

1 Limited by resource availability, coordination effort, space, acceptance, etc.
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DER development and Hosting Capacity
#FlipTheSwitch | +

—

DER hosting capacity needed

% Maximum conventional investments' §

2000 2010 2020 2030 2040 2050

1 limited by resource availability, coordination effort, space, acceptance, etc.
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Wieso aktuelle Software im Unterricht sinnvoll sein kann?

—> Einblick in die einen Tatigkeitsbereich von Netzplanern

- ,Zu Full® rechnen um die Basis zu verstehen
—> Status quo in der heutigen Netzplanung kennenlernen L

- Bezug zu Berechnungssoftware herstellen?
—> Lehrplane sinnvoll erganzen

2> ...
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PSS®SINCAL auf einen Blick
Netzmodell

Durchgehendes Netzmodell

* Vom einfachen Leitungsmodell bis hin zu kompletten
Stationsmodellen — das sich wahrend der Simulation anpasst

Objektorientierte Modellierung
Lastfluss (PF) (symmetrisch, unsymmetrisch)

» Berechnung von symmetrischen und unsymmetrischen Lastflissen

» Berechnung der Verteilung von Stromen, Spannungen und Leistungen im Netz Station Model

mit hochkonvergenten Verfahren (Newton Raphson Verfahren, Stromiteration) ———

» Optimale Einstellung von geregelten Elementen wie Transformatoren, Lf
Kondensatoren und Drosseln

« Umfangreiche grafische Darstellungs- und Auswertungsmaoglichkeiten

Kurzschluss (SC) (1,2,3-polig)

» Berechnung von Kurzschlussen mit Vorbelastung

 Gleichzeitige Berechnung von Fehlern an allen Knoten

» Dimensionierung von Betriebsmitteln wie Leitungen, Sammelschienen und
Leistungsschaltern basierend auf den maximalen Kurzschlussstromen

PSS®SINCAL bietet die Moglichkeit Ihre Stromnetz digital
abzubilden und zu analysieren. SIEMENS



PSS Sincal - Overview

Network Stress
Test

Economic
Efficiency

Network

Import Interfaces Deakinent

Storage
Placement and
Sizing

Load Assignment,
Transformer Tap
Detection

Time Series
Calculation (quasi-
dvnamic)
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Master Database

Optimal Power

Flow Contingency Analysis and Resupply
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unbalanced)

Model Merge

Network
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Short Circuit

(3 d 1- Multiple Faults
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: Overcurrent Time
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Parameters Simulation
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Probabilistic Reliability

Protection Security Assessment

 >—

Optimal Network

Structures

Volt / Var : .
Optimization Optimal Branching

il Load Balancin

Optimization 9

Network Planning Toolbox

Transfer
Capacity

Maximum
Hosting
Capacity
Analysis

Grid Code
Compliance
Renewables

Fuse

Arc Flash ! i
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Identification
Optimization

Flicker Analysis for
Stability (RMS)
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Ly % 20kV-Netz
40 MVA
gé} Ortsnetztrafo
250 Kt A 2 50 kW
400m
400 150mm™ 1 5omm2 AL
4 Last 26kW
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Z_Netz = j*Un*2/Sk"min = j*(20 kV)"2/40 MVA = 10 Ohm (90 °) (Auf 20 kV bezogen)
Z Netz' = X_Netz*(400 /20000 V)2 = 4 mOhm (90°)

Z_Trafo = j*ux/100*UTA2/ST = j*4/100*20kV/250 kVA = 64 Ohm (90°) (Auf 20 kV bezogen)
Z Trafo' = j*X_Trafo*(400 V/20000 V)*2 = 25,6 mOhm (90°)

r' =0,206 Ohm/km

x' =0,091 Ohm/km

| =400 m Z Leitung = 90,1 mOhm (23,8 °)
R=82,4 mOhm

X=36,4 mOhm

ZGes' = X Netz'+ X _Trafo' + Z_Leitung =4 mOhm (90°) + 25,6 mOhm (90°) + 90,1 mOhm (23,8
°) =105,6 mOhm (38,7°)

Langssspannungsabfall bei 43 A Last (cosPHI = 0,9): Deltal =Z * | = 105,6 mOhm (38,7°) * 43 A
(25,8°)=4,5V (64,5 °) (Phase)
Entspricht 7,8 V Verkettet

SIEMENS
entspricht 1,9 % bezogen auf 400 V



Student example A-2:
Short Circuit — 3-phase . +

L % 20kV-Netz
40 MVA

@ Ortsnetztrafo
mokn 250kW

400m
400 150mm™ 1 50mm2 AL

Sk",max = Un”*2/Z *1,1 = 400V*2/0,1056 Ohm *1,1 = 1,66 MVA

k", max = Sk"/(U*Wurzel(3)) = 1,66 MVA / (400 V * Wurzel(3)) = 2,4 kA

Last 26kW
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Student example A-3:
Connection Request . +

L % 20kV-Netz
40 MVA

@ Ortsnetztrafo
mokn 250kW

400m
400 150mm™ 1 50mm2 AL

Sk",max = Un”*2/Z *1,1 = 400V*2/0,1056 Ohm *1,1 = 1,66 MVA

k", max = Sk"/(U*Wurzel(3)) = 1,66 MVA / (400 V * Wurzel(3)) = 2,4 kA

Last 26kW
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Student example B:
Sample Database

?... Is your best friend
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Student example C:
Time Series Data Interface
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Student Example D:
Anschlussbeurteilung
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lhre Anwendungsideen?

lhre Anmerkungen?

lhre Anregungen?
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Automatisierung fur die Ubersicht iiber die Konnektivitatskapazitat

Use Case 1:
n Automatisierte Modellerstellung und Datenaggregation aus Asset Management System und GIS zum Aufbau
eines PSS SINCAL Netzmodells (alle 4 Wochen)

2 Automatisierte Hosting-Kapazitatsanalyse basierend auf einer Skriptlosung, die die Simulationen Uber die
Bereiche mit bereichsspezifischen Einstellungen iteriert (alle 4 Wochen, Uber Nacht)

Ruckmeldung der Ergebnisdatenbanken an das GIS (zur Visualisierung und Analyse)

Ergebnisstabelle
Asset Manag. n 2 % 8
GIS - SINCAL =
—q Interface ‘ 8 - ICA 8

mi] — PSS®SINCAL S
Network Model ~ €very 4 weeks

T every 4 weeks

pro Knoten

Feedback to GIS with visualization possibility for customers
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ENERGIE-ATLAS

BAYERN

< ) ey
» Kartenauswahl & ~“a.d, Donau

e DS A s AN o e  (berblick liber die

»  Karlenwerkzeuge

e L HES & BN  Anschlusskapazititen
| ) B mittels ICA-Modul

Aichach

Freising

g Unterstutzung fur Investoren

Waldkraiburg

s OTRS g s Ermaoglichung der Netzintegration von
erneuerbarer Erzeugung und
Elektromobilitat.

Uberblick fuir Entscheidungstrager

Schnelle Maoglichkeit fur
Projektstakeholder zur Voraussichtlichen
Anschlussgenehmigung

Reduzierte Personalkosten
Kein Personalaufwand fur Abfragen auf

E _T: N Grund der Automatisierung

Kostenreduktion Mittel- und Niederspannung Lokalisierung von
kann betrachtet werden Engpassen

Rosenheim

npten
(Allgau)

Durach

(N4

L
()
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Wie bekommen Sie die Software?
o
Sign-up for your exclusive trial Sincal Xplore-Link
Complete the form below to request your PSS®SINCAL trial. After you register, be on the lookout for your request . ! A
confirmation and more information via email. By clicking "send” below this indicates that yvou read and agree to the terms
within the evaluation agreement. *This evaluation is not avaflable to individuals, students or universities. *
L .
* Required
Salutation -
First Name * Last Name *
Email * Company Name *
Country / Region ™ - Postal Code
City Street and Number
Phone (+49 123 456-78) * Industry * -
Job Role * - Job Level * -
Contact Type * -

Your Message *

HTL — AT — XPLORE



https://new.siemens.com/global/en/products/energy/energy-automation-and-smart-grid/pss-software/psssincal-evaluation-request.html

Siemens PSS & Team

Siemens PSS & Team

Your PSS®SINCAL software trial request

“ Von: | Siemens PSSE Team
Ii you are having problems reading this e-mail,
| Thank you for signing up
We will evaluate your request
Dear Werner,
Thank you for registering for the Ps3®SINCAL software trial. Your exclusive software
download link will be sent from us within the next four business days.
Yours sincerely,
The PSS®SINCAL Team
-
iny f o
Manage your subscripfions
Page 23 Unrestricted | © Siemens 2022

Your PSS ®SINCAL software trial request

~

Download Link: Your PSS ®@SINCAL trial starts now!

8

Vollansicht schlieBen

Posteingang

Posteingang

%GWI1Inad Link: Your PSS®SINCAL trial starts now!

Vv Von: [ Siemens PS5® Team

Newsletter

If you are having problems reading this e-mail,

SIEMENS

Welcome to the PSS®SINCAL
community

Click the link below to download your exclusive trial version

PSS®SINCAL Platform Downloads

Dear Werner,

Welcome to your PSSESINCAL trial.

This PSSPSINCAL trial version is ready to use as soon as tis installed and enables
you to test most modules on networks up to 50 nodes

Enclosed please find the access key for the PsS®SINCAL Platiorm Xplore 18.5. You
can download the installation package and the product updates via the protected

download area PSSPSINCAL Platform Downloads & Updates

In order to perform a download, the following data is required:
User name: Xplore_18.5
Access key: af775f2bd21c896fdeece1715671674b

B

Vollansicht

L]

SIEMENS



Teaching material:

- Sincal HTL Sample as file

- Sincal Plattform Curriculum

- Sincal Samples
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Rethink Grid Management |l 5 u + .
and Grid Software S ! { e ——
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| Kontakt
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Dr. Werner Brandauer

Head of Power Systems Consulting and
Grid Simulation Software
Austria & South Eastern Europe

Siemens Aktiengesellschaft Oesterreich
S| GSW PTI GS-SEE

Siemensstrasse 90

1210 Vienna, Austria

Mobile: +43 664 88556789

T

www.siemens.at
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http://www.siemens.at/
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