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SMART ENERGY

Pioneer in gas engine control systems and decentral energy systems. AVAT

Almost 30 years of digitalization in the energy sector

S ENGINEERING

ﬂ- (T + N * In-house development of highly

THE dynamic hardware components

and application software
 Flexible control technology for & n/ 120 +
large gas/dual-fuel engines, CHP : : + Collaboration with research EMPLOYEES _
and energy plants for stationary '

institutes and industry associations d\
and marine applications S _

Consulting, planning, engineering
and commissioning

» Wide application base and SetlNy
know-how spectrum * More than 25 years
F \ experience in decentralized
energy systems and marine
controls

« Working in agile multi-discipline
development teams

Owner-managed company
and 100% independence
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AVAT AUTOMATION GMBH <
Concept, Components, System and Solution AVAT

Intelligent Solutions for decentralized Energy systems

Energy Automation Solutions

e Intelligent & modular
products & complete systems

e AVAT expertise in energy market
power supply

e Solution for energy supplier and
power plant construction
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Engine Control Systems

« Technology leadership

Complete » Expertise in gas engine and combustion +12.500

automation technology Systems
+ 80 countries

and controls _
projects « 0penECS - open engine control system

* Supplier for series production to engine
OEMs
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DECENTRAL ENERGY SYSTEM

Modular and scalable on all levels

Central data base

User interface

Remote access
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Combined heat grids Smart district
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Industrial Park
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Renewable power plant

AVAT



INTEGRATED ENERGY SYSTEM -
Automation through all energy sectors AVAT

Process
Storage
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DISTRIBUTED ENERGY SYSTEMS -
Portfolio from Power Generation, Energy Supply and Management to Virtual Grids AVAT

throughout modular and scalable

Power Generation Energy Supply Energy Management Energy Grid
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Technology components for more efficiency

Flexible Engine Control Systems for gas and DF engines

Individual control solutions for CHP applications

Intelligent cross-sector control solutions for decentralized CHP Plants & Energy Stations

Fully integrated Energy Management System to analyze all relevant energy data

Optimizing & marketing of clustered power plants

Comprehensive data access

(Digitalization for: Virtual services, remote access, predictive maintenance, cloud solutions, ....)
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PRODUCT PORTFOLIO

O
Control, operate, manage, optimize — consistently digital, modular and scalable. AVAT

OPERATION

SE20PERATOR

grid control software for controlling,
monitoring and optimizing workflows
in supply networks

CONTROL o

E2CORE high dynamic
multivariable controller

SE2MASTER
Control system for
complete energy
stations & plants

E2CON

On- & offshore gas
engine and CHP
control systems

SE2DIRECTOR
Central operation
tool for pooling
several plants in
virtual grids

E2PILOT &
E2SERVICE

Extensive visualization
and service software

SE2BOX
Easy EE plants connection
for direct marketing

AVAT CLOUD

A LA
ol

optimize

—

operate

manage

E2PRECON & E2KNOCKCON
Performance modules for CHP
and gas/dual fuel marine engines

= o =5

B SE20PTIMIZER
E : : Al forecast-based plant optimization for

SE2MANAGER .
i il =B ' own power and stock market trading

Visualization, monitoring, analysis
and reports of energy flows

MANAGEMENT OPTIMIZATION
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I ENGINE AND ENERGY CONTROL SYSTEM

AVAT open platform and visualization

Ea=—a ... ... | EZSERVICE
= M | a |  Al | ~ "¢ | professional PC service tool
= M e Virtual Service Center
: o secure remote access, alarming,
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PREDICTIVE OPTIMIZATION TASK -
Input, Output and Restrictions of Decentralized Systems AVAT

o ™ W= W= == mm =m == = —

Plant restrictions / SE?OPTIMIZER ™ | Predicted Schedule

commercially  [al

S,

Al based load prediction

\
TS 4
- s - . -

regulatory § JlLtime stamp & Power

technically Oig:}

R4
—_—

| optimization

’ —_— _— —_— _— — _— — .y
em——— ———— e ————
N,
4 Y ’
—_— —_— —_—

18.10.2022 | AVAT Automation GmbH THE ENERGY ENGINEERING COMPANY



SYSTEM BASED ENERGY OPTIMZATION

O
Pland modelling and flow chart for optimization process AVAT

Process flow chart Digital modelling
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I SMART DISTRICT

Energy Harbour West, Ludwigsburg, Germany

6 Hybrid integration of CHP, PV,
SWLB Storage and coollng CHP

AVAT Scope of supply AVAT

« Energy Engineering, Commissioning
 SE?MASTER - Energy station controller
 SE20OPERATOR — SCADA system SCADA

* SE20PTIMIZER — Overall plant optimization
(plus epex spot)

i !—! | 1 x 330 kW,, MAN Smart Grid Research project
h 2 x 1,9 MW, 57 m? « Energy station (Power, Heat, Cooling energy)
~ 500 kWp « Sector coupling (Thermal, Power and Mobility)

ED 1 x 110 kW,

J | 1x500 kW, (KKM)

120 kWh EB3thEes « Generation and Load management
* Modular Battery storage and PV integration

.l-' s | 1x380 kW, (KKM) 2 % 50 kKW * Integrated Energy Management system

> 200 kW

(D&
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PLANT OPTIMIZATION

Police-Academy Biberach, Baden-Wirttemberg > 50 % szl o e
(0]

Bdwg?bé energy and increased
o margins through VPP
(™0, 2% 405 kW, 680kW,, ([} 2 x400 connection
ah] 1xL75MW,, | |
GERIECE TR (DR ot

[$-D 1x80 KW, /350 kW,

Hybrid-Plant (VPP)
* Innovative, hybrid Energy-Infrastructure

 Smart Energy Management:
VPP connected for day-ahead price optimization

Grafik: Stidwestdeutsche Stromhandels GmbH
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I SCALABLE IN AMOUNT PER CITY ... -
Ludwigsburg-Kornwestheim — Integration of 22 Energy Plants @B AVAT

ernwirmeleitungsnef G .\ T Gwis
Heat Grid: 14, total 67 km Wood heating plant: 1 L nenes {}(
CHPs: 16 Solar thermal plant: 1 £ .
GO/ 22 Energy stations &
Gas Boilers: 34 Cooling supply: 2 = LA . C%ﬁ '
Heat pumps: 4 VPP connected CHPs: 3 e ;lh
o\ e 2 Y i
. e Wiy S Feitla
Pellets heating: 2 ﬁ ‘*\1 mlﬂg i [\uﬁg
‘ N il WY
\‘Hs‘ et
Energy Supply (heat and power) , JELE \
) ; 43
- AVAT Grid Control (SCADA) i A |9
«  Fully automation of 22 Energy stations S e ' P I
« Control and regulation of heat grid coupling / AT ~
; 2 ©
« Control and regulation of district heating , gf | o ya”gf
! F\%”';:," IW% ;u
Sl kS
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| GERMANIES LARGEST SOLAR THERMAL PLANT «
(Swie  AVAT

Stadtwerke Ludwigsburg-Kornwestheim

Light house project SolarHeatGrid

Invest 15 Mio EUR; BMWI-funding 10 Mio EUR

||||||| 14.800 m2?, ~ 9 MW, Municipal climate protection project
Eglosheim S G <
Heilbronner StraBe  yyacbacher Strake = > - _.“'
[ I J - 2000 m3 (H:20 m’ ®14 m) l\/\l_ ResidenzschloR > ‘ l “‘\.'ﬂf\ : & :‘ ;

o_k - 5 km neW DIStrICt heatlng plpes Osterholzallee LA )
DL o M‘;ﬂﬂ W{M&n

DIStrICt heatlng expanSIOn Wlth |nteg|’at|0n Of Iarge_ Schwieberdinger Str t:t[lhv:;k w

scale solar thermal and large-scale thermal storage j{:u

« Extension of district heating network to Kornwestheim

» Integration of local heating islands: LB-Rotbaumlesfeld,
TDL (Technische Dienste LB), Kornwestheim-Nord

Gefordert durch:

% Bundesministerium
49 fir Umwelt, Naturschutz,
Bau und Reaktorsicherheit

aufgrund eines Beschlusses
des Deutschen Bundestages

Overall control concept
Feed-in control solar thermal/biomass/CHP

Storage management of large-scale thermal storage i ‘“) KLIMASCHUTZ
INITIATIVE
District heating network control Logende ~
Extension & optimization of existing CHP plants Soieste SolaiGoniieastipe., @ MlwgwSWIB
Standort Romerhiigel e FEPNWAT
Leitungen SolarHeatGrid swib.de
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REFERENCES

O
Many companies have already crossed their sectors with us — this gives you peace of mind. AVAT

Energy Plant Engineers,

Constructors & Service Suppliers ®

F FENICE

EFFETRE | ENERGIA

HENKELHAUSEN. eciry =~

VS

-
UNSERE KOMPETENZ. IHRE SICHERHEIT. DISTRIBUTION SULZLE

KOPF

VIEEMANN CMGe %HGRBURGER

CONTROL SYSTEMS

BIOGAS HOCHREITER SIEMENS

Innovation aus einer Hand

2 I

AHYUNDAI E. DAIHATSU
HEAVY INDUSTRIES CO.LTD. DAIHATSU DIESEL
£\ [l rollshoyce: WEBHERR
A | olis-rRoyce’
SR Y A mrsusis
(] T

CATERPILLAR®  MWM
Energy. Efficiency. Environment

A Caturpillar Campany

Gas & Dual Fuel Engines [

StXEngine

Municipal and Utility

and Genset Manufacturers
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Energy Producers in Germany
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Stadtwerke Esslingen

sy RITTER
¥, . @ BOSCH Tsw
HOICIm T Invented forlife xs.;k v
.\ Klinikverbund
Stdwest EISENMANN ® OMV Petrom
Universitat Stuttgart S,
<4 UKT ﬁ Reutlingen University

{ 28
Flughofen S Stuttgart  suden-Wiremberg

@ [ndustries & governmental and

Hochschule Reutlingen

UNIVERSITAT HOHENHEIM

Research organisation


http://www.caterpillar.com/home

PARTNERSHIP FOR LITHUANIA AND ESTONIA

O
Many firms have already crossed their sectors with us — this gives you peace of mind. AVAT

We cross it. We handle It.

We want you ... ... aS our partner
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visit us: www.avat.de THANK YOU!

email: gerhard.ranegger@avat.de
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