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voltage problem
asymmetrical load flows

real peak load
Ua U(Z)=1...*Z,

potential voltage band violations

overvoltage caused by

A (assymetrlcal) DG
+10% and/or load
Umax
I
decentralized generation " 230V {
T : min dropping below lower limit

due to loads/charging e-cars

monitoring and management of voltage band become necessary standardized limits
nominal voltage (230V) +/- 10%

Unrestricted © Siemens AG 2013 All rights reserved
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load flow problem

overloading

secondary substation cable (Imax = 355A) / \

E|; R+X R+X &« R+jX R+jX )

355A
20A 20A
2 PR ™
Ou® " o Du®

load flow management to protect network infrastructure become necessary limits:
cable loading

Unrestricted © Siemens AG 2013 All rights reserved.
Page 5 2013-06-20 Andreas Lugmaier / CT RTC Networks and Communication



SIEMENS

Smart Grid Migration Path

Goal: Optimising of CAPEX + OPEX!

Grid Efficieny gain Efficieny gain

Monitoring without active control with active control

» Voltage Control

» Continous grid » Big Data  Overlond Control

P verload Contro
monitoring » Business Analytics _ -
- batavalidation » Operative and strategic grid > Automatic Switching
>Topology mapping planning »Smart Market / Smart Grid /

Smart Building interaction

Unrestricted © Siemens AG 2013 All rights reserved.
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Smartgrids 2.0

Future Active Network Management Smart ICT & Web down to the field
5 st
+10% 253/440¥ 3% Voltage rise by Proct
o5 DG in 0.4-kV-grid r—
0, ntol c
30,08kV TP E OIS e 2% voltage rise by ey R T El
29,49KkV +5% 241,5/420v | DG in 30-kV-grid . 1 WiLGsy  NiLSns 3
. 5 1% Control deviation L R
Uc 29,2kV +4% 239,02/416V
28,91kV — £30 236,041y — L% CTvaltage Ep contro
' ! Intelligent || Algorithms || Ontology
5% VOIt?ge _drOp b\/ automation
U, 230/400V 30-kV-line-impedance 3 pro-
Data
surm TS
27,55kV -29 . '
-6% “tasedasti3gK 2% voltage drop and

-4% 220,8/384V off load tap changer at
° / 30/0,4-kV-transformer

6% voltage drop by
0.4-kV-lines to the
point of Hand over

~ Smartgrids
— 2.0
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ISOLVES PSSA-M erster SnapShot 9000 ™
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il Anhang: /2

Leiter-Erde Spannung, Betrag L2

P 3013610
wsm?::!u

,omart Meters as eyes in the grid ..."

... especially for unbalanced loads in the LV-grid as a four-wire system ..!

Source: Energie AG Oberdsterreich Netz GmbH, A. Abart

o -~ | SIEMENS y || - =

E: Salzburg Netz ENERGIEAG

Netz
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Projects considering LV networks

Smart Low Voltage Grid (SLVG)

AT

ENERGIEAG = E77° Smart LV Gri
E:Salzburg a6 LINZAG Smart planning, m
5T

R O M G

Photovoltaic Feld Test

every 2nd roof* Kdstendorf/S — E

,Validation of solutions

Unrestricted © Siemens AG 2013 All rights reserved.
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Co-Simulation

Control Algorithm

Feedback

Controller
Hardwars Platioem
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Builging

Field tests

DG DEMO % NE _'[M Smart Planning, Monitaring & Control

SMARTGRIDS  Smart Planning, Monitoring & Control

Model! Region Salzburg

Andreas Lugmaier / CT RTC Networks and Communication
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LV OLTC &Control

Dataconcentrator

Powerline-
Communication

—

SIEMENS

Modell / Simulation

lllustration: Abart/Kupzog
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sevens 0 7 o 2 LV Grid — Testsystem
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DG DEMO Nac NET Smart Planning, Monitoring & Control

voltage monitoring by smart meters

customers with smart meter

PLC Power Line Communication for voltage
real time measurement data transmission

400 V Line
PLC for active infeed inverter control

cha aﬂ ﬁ%ansformer ,ﬂv *

sz * k

Field Test 1: Eberstalzell / Energie AG Netz / Upper Austria ustaton: asarukupzog
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SMARTGRIDS Smart Planning, Monitoring & Control
Model Region Salzburg .

=

EIN Energy Information Network
Network Security
PV Photovoltaics

: BEA Building Energy Agent

| & Smart Home; optimization
of local consumption

ﬁ (EV, Smart Home) from

distributed generation (PV)
_____ EV Electric Vehicle

€

voltage monitoring by smart meters

customer without
smart meter

customer wi
smart me

.....
......

=

"h‘
-

lybrid Fiber Coaxial

' Broad Band Communication
for control of
loads and active
infeed converters

HFC

ondoadtap (&
.. .-_ehangin_g transformer ||| 400-V-line
PLC Power Line Communication
for voltage real time
measurement data transmission

Tevels

Field Test 2: Kostendorf / Salzburg Netz / Salzburg  nustation: abarukupzog
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Field Test Kostendorf / Salzburg Netz / Salzburg

90 Gebédude

Smart Grids Modellgemeinde K&stendorf
N 43 PV-Anlagen mit insgesamt ca. 192 kWp

T

| 36 Elektroautos
1 Regelbarer Ortsnetztrafo mit 250 kVA.

Strombezug - Uber die Solarstromerzeugung
inausgehender Bedarf wird aus 5 ’
dem Netz bezogen ponenten

Stromrickspeisung — Gberschissiger
Strom wird zurlick ins Netz gespeist

Niederspannungsnetz

Datenleitung —
Flachendeckendes
Kommunikationsnetz

Smart Meter

intelligentes Messgerit in jedem
Haushalt zur Messung des aktuellen
Betriebszustandes im Netz

Photovoltaik-Anlage
Solarstromerzeugung auf
jedem zweiten Haus im aus-
gewsihlten Testgebiet

Modellgemeinde

intelligente Lad
in jeder zweiten Garage

0 Smart Meter / Sensaren—via EGDA

¥ P=5kw Building Energy Agent (BEA)
, sr:rg'ﬁl claft'lr,lda;s mc’.'lag iChSZI vi:l s von der

e 21 Photovoltaik-Anlage gelieferten Stroms

ﬁ' P=35105kW el auch gleich direkt im Haus verbraucht wird

' *‘ P=35kW Quelle: APA/Salzburg AG  Stand Marz 2013 APA-AUFTRAGSGRAFIK
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Results of R&D Projects and ongoing Product Development - Example 1:

Grid Monitoring Device & Datenauswertung - AMIS TD-3551/3552

P [

|E'_J Power Snapshot Dashboard | + i

e3 Phasen Messbaugruppe: 3x230/400V bzw.
100/250/500A

Erfassung von Spannungs — und Strom Effektivwerten;
Genauigkeit: Klasse=1 ‘SlEMENS Power Snapshot Dashboard PSSA foced

Abgeleitete Werte: P+ / P-; Q+ / Q-; (Lastgangspeicher : i — " BN

(- 158.226.1.139:8089/siemens-pss/dashboard/index-powerSnapshot.html?db=teradatafregionid=406 & d cid=2108 Bitaskid=55558&maplt={ EI ~ Google P E- ¥+ H

selected meter/distance chart

60 Tage 15 Minwerte) f, cos ¢ P [} p— | c I e .
Integrierte DLC-Kommunikation (EN 50065-1; 3-95 kHz) 2 gld e

.
CA ]
. oo : Task:  pss hd
Infrarot-Schnittstelle fir lokales Auslesen und = = A
* DC: 2108 >
Param etrleren s m - selected trigger/distance I Update
ﬁ < B, chart
- 14 ._ >
l e ﬁ data is available
2 4 ®
”‘&6 _ h @ house is inactive
7 " y
% 4
| o @ no data
a
ot ’:‘" Kartendaten € 2014 Google | Mutzungsbedingungen | Fehlerbei Google Maps melden
‘ Choose Parameter: Average v
" Distance Meter Chart =
7 Overall Time period: 20/10/2013 17:15:00 - 20/10/2013 17:30:00
e 235y
T ULT LULZ UL3 M ] - o P - ! -_ I
- 5 b4 ] \_' ormal voltage value range r ——+ Distance: 671.81 m
g 215v fN T o ¢ - MeterName: G23
@ ,E Distance (meters) CoL TR P
Voltage L2: 223.54
4% Voltage L1 -#= Voltage L2 <@ Voltage L3 217.54

Meter Timeline | Distance Chart
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Results of R&D Projects and ongoing Product Development - Example 2:

FITformer® REG —v2

Leistungsbereich bis 630 kVA,
max. Betriebsspannung: 36 kV

Unterspannungs-Lastregelbereich
in drei Stufen

Zusétzlicher Oberspannungsseitiger Einstellbereich fir optimalen
Betrieb:
+/- 2,5% und +/- 5% (Einstellbar im spannungslosen Zustand)

Separate Steuer- und Regelungseinheit fir erleichterten
Zugang sowie Wartung

Regeleinheit enthalt ausschliel3lich elektromechanische
Bauelemente (Verbesserung von Sicherheit u. Wartung)

Neue Verbindung der Cast Resin Durchfihrung (verbesserte
Abdichtung)

Luftschitze
Neue Steuerung mit hoherem Isolationslevel, sowie

PSR [LEolt g e e ReEnien integrierter IEC 60870-5-104/101 und Modbus RTU
Kommunikation

Unrestricted © Siemens AG 2013 All rights reserved.
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Results of R&D Projects and ongoing Product Development - Example 3:
Abgesetzte / Retrofit LOsung fur automatisierte Ortsnetzstationen (MS & NS)

1

O Ok~ WD

Page 19

Komponenten einer automatisierten ONS im abgesetzten RTU-Schrank:

RTU SICAM CMIC (SPS) — Modbusverbindung mit MS-FCM und zB Linak Motor
Feeder Condition Monitor SICAM FCM (in der NS)

Power Quality Recorder SICAM P855 (in der NS)

SiTop USV mit Stromversorgungseinheit und Batterie

freier Platz fir Modem

Sicherungsautomaten

2013-06-20
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Optimising of

From Research to Products to Smart Grid Migration Path
CAPEX + OPEX !

R&D, Test systems & Field tests Products & Migration Path

06 DEMO B NET Smart Planning, Moniloring & Contol

1. Grid

Monitoring

2. Efficieny gain

without active control

3. Efficieny gain

with active control

Unrestricted © Siemens AG 2013 All rights reserved.
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Thank you for your attention!

F /i :
SIEMENS _ Andreas Lugmaier

Siemens AG Osterreich
Research & Technologies

CT RTC Networks & Communication
Industrial Networks Austria

E-mail:
Andreas.Lugmaier@siemens.com

Metworks & Communication — industrizl M wori fustria

Vision Wirklichkeit

werden lassen
Innovative Kommunikstionsi3sungen fir die Infrastruktur von morgen siemens.at/future-of-energy
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