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Peter Breuning

Head of department: grid control & 

engineering services at Stadtwerke 

Schwäbisch Hall GmbH (multiy utility)

Lecturer University Heilbronn & Harz

Speaker IDS User Group --52 Multi Utility 

Companys

Member working group FNN (VDI)

(directive for power plant connections, HV-

grids)

Technical Direktor  "power grids" - Smart Grid 

platform BaWü
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Benchmarking Germany / Tamil Nadu
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Agenda

1  Power company in a smart city environmrnt

Stadtwerke Schwäbisch Hall   

2  Grid stabilty issues and solutions in  Germany

3  What solution patterns can be used in India as Best practice ??

Utility Plants

Rooftops

Micro grids

O&M / AMC  of Control sysytems
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First multi utility Company—CERTIFIED GRID CONTROL

Since June 2014







car parking
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indoor swimming pool
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sauna park
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Decentral RE supply side Mangement



Energy flows in between the voltage levels with (renewable) DER 

14 I 

Kleinstkraftwerke

(Fotovoltaik)

Haushalte Gewerbe Landwirtschaft

Low voltage (230/400 V) in local distribution grids

Kleinere Kraftwerke

(Wasser, Wind, Biogas)

Stadtwerke Industrie / Gewerbe

Medium voltage (30, 20 or 10 kV) in regional distribution grids

Mittelgroße Kraftwerke

(Kohle, Öl, Gas, Wasser)

Stadtwerke Industrie

High voltage (110 kV) in subtransmission grids

Großkraftwerke

(Kernenergie, Kohle)

Verbundpartner

Extra high voltage (380 and 220 kV) in transmission grids
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Vorstellung Stadtwerke Schwäbisch Hall

Multi utility control room at Stadtwerke Schwäbisch Hall
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Integration of business partners

Netzleittechnik NN

reliability through 

redundant grid control 

centers

increased workforce 

flexibilty due to sharing of 

tasks

crisis-proof concept

NN
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SCADA and EMS/DMS-functions control room Schwäbisch Hall 

(partly)

Switching orders 

Voltage tracking topology

Automated short circuit and ground fault search

Check of switching registration and simulation with conditional clearance of 

interlocking functions

Updating of switching states (medium voltage)

Execution of 110-, 20-, 10- und 1 kV switching processes

SCADA – Supervisory Control and Data Acquisition

EMS – Energy Management Systems

DMS – Distribution Management Systems
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SCADA and EMS/DMS-functions control room Schwäbisch Hall (partly)

real-time power flow calculations in 20-kV-networks in monitoring system

Coupling-check of diffrent grid cells, e.g. in 1 kV-level

Monitoring of facilities and grids(power, gas, water, district heat, power plants)

Monitoring of power quality (10kHz sampling)

Remote analysis and parameterisation 

of protection systems 



TSO in Europe and Germany

European Network of Transmission 

System Operators for Electricity (ENTSO-E)

 41 Transmission System Operator*

(TSO) in 34 Countries

German TSO

 Amprion GmbH

 Tennet TSO GmbH

 TransnetBW GmbH

 50Hertz Transmission GmbH

* in Germany TSO - „Übertragungsnetzbetreiber (ÜNB)“
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TSO and DSO in Germany



hydro power in Schwäbisch Hall 

 7 hydro power plants

 total install 2,45 MW

 8% from the consumption SHA
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the new projekt last year (2015)

Projekt Kohlenstrasse

 7 wind turbines

 3.3 MW/turbine

Investment 43 Mio. €
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Electrical Grid Company Schwäbisch Hall

Netzbild neu
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2  Grid stability

not enough electrical power in the grids

electric powered cars ( e mobility)

the customer now produces his own energy/ Prosumer

Voltage stabiliser

Phase shifter

Smart meter bidirectional information ( customer behaviour)

Battery / storage
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Grenzwerte

(DIN EN 50160)
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high voltage in the end of the grid



grid stability 1 voltage regulation with transformers

benefit

+ prove technology

+ low maintenance

+ save money

handicap:

- expencive (3:1) 

30.05.2019

GRIDCON® Transformer (Trafo) &

iTAP® (Regeleinheit)

von Maschinenfabrik Reinhausen GmbH
Quelle: MR GmbH
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example
Spannungsgefälle im Verteilnetz

MS/NSHS/MS MS-Halbring

100

110

90

Entfernung

UUW,Soll = 104% Regelabweichung: ±1%

108

95

Last

Wolfgang Kehrer - Netze BW GmbH      - Spannungsregler im 

Verteilnetz
27
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grid stability 2 phase shifter

Ergebnisse Phasenschieber neu
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phase shifter (300 V is posible, 11.6 KV to 11.9 KV)
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Uhrzeit

Phasenschieberbetrieb WKA Löwenstein 2. Oktober 2015
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Uhrzeit

Spannung am U3 Phase 2

Spa…



grid stability 3 smart meter

DSO
direct

marketing

metering

service

provider

SMGW-

Admin
…

Wide Area Network

Home Area Network

Local Metrological 

Network

Smart-Meter-

Gateway

(SMGW)

Transport Layer Security (TSL)

Transparenter Kanal für IEC

60870-5-104 oder IEC 61850

Steuerung Messung
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information from low voltage grid (smart meter)



0,4–kV

micro

gridRONT

20/0,4 kV

G
Z

car
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carG
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car
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car

G
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car

Wind

mirco grid 

smart meter I u. II
are connectet to the 

grid control

(voltage, power) 

I

II

micro grids with smart meters and electrical cars
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grid stability 4 -NET-PV Research project from the gouvernment



batterie works



building with batteries



germany is the best electrical grid in 

europe

36
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Thank you
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example for a new grid management

Netzleitstelle

Kommunikation

Über Steckverbindung

Verfügbarkeit und Preis 

von Elektrizität

Ortsnetz-

transformator

Lastmessung

Lastmanagement-

system
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3x NEA

3x NEA

NEA

KWK 2x KWK

2x KWK

aggregate power in the grid :120.8 MW 
max. consumption :72 MW

70.000 inhabitants 

NEA

NEA

NEA

KWK

KWK

KWK

KWK KWK

Biomasse

Biomasse

Biomasse

Biomasse

combined heat and power (CHP): a total of 21 MW

emergency power system (EPS): a total of 7.9 MW

wind power: a total of 28 MW 

photovoltaics: a total of 44.7 MW

biomass energy: a total of 19.1 MW

Power plants Grid Schwäbisch Hall
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concession area Stadtwerke Schwäbisch Hall GmbH  70.000 inhabitants 

are living in the grid  Schwäbisch Hall

electricity

natural gas

water

thermal energy



smart meter and l-ion battries in the grid
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The same day grid Schwäbisch Hall



TOP 1 Power Company Schwäbisch Hall in a smart city
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thermal energy

electricity

natural gas

water

indoor/outdoor 

swimming 700.000 

people in 2015

parking  for 

2000 cars 



Grid-Power TSO transnet BW

Thuesday, 16.10.2012, sunny day

45
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7.600 MW

4.500 MW

5.000 MW

2.600 MW
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E  = Generators

V  = Consumpitionr

Markt ÜNB

IISILSILS

VNB

EV

E

V

Micro

Grid

SAS

Netzleit-

System VNB

FW

CLS

Management

SB

iMSys

EV

iMSys

EV

SB

iMSys

CLS CLS CLS AFE

UW ONS E V

FW

IEC 61850 IEC 101/104

MSB/MDL

DLMS

Gateway

Administrator

FW

EV

iMSys

CLS

EV

SB

iMSys

CLS

SUB-CLS

Management

FW  = RTU

SAS = Stationsleittechnik

AFE = Automatische Frequenzentlastung

UW  = elecrical power transformation substion

ONS = distribution grid station

smart meter for grid stability

ILS



Grid-delivery and power generation in germany
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110/20 kV

many micro gids in a village with

schedule from the grid control

the future , many micro grids,a blackout for all is not possible
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Gridpower Germany 16.10.2012
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