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SAR Group

Unlimited partnership for
future orientated solutions

SAR provides trendsetting automation solutions from a sin-
gle source for industrial manufacturing or environmental
technologies. All around the globe, clients from almost all
sectors are counting on relevant SAR solutions: from the
analysis and planning, via the development, realisation
and delivery up to the commissioning and maintenance

of the systems.

For more than 25 years, SAR has been a dedicated gener-
al or sub-contractor and delivering turnkey systems as well
as partial works for projects of all sizes. Clients of the own-
er-managed company trust in the high quality and reliabil-
ity of German engineering as well as in the personal com-
mitment and sound knowledge of more the 450 employ-
ees. With all this, SAR is always a competent partner for
the implementation of technically and economically opti-
mised automation and a specialist even for difficult indi-

vidual requirements.

B Automation
From logistics and robotics solutions, linking individu-
al production systems including handling components
via comprehensive carrier manufacturing know how, to
painting and final assembly for the automotive indus-
try and its suppliers. Vendor-independent control sys-
tem supplier for the integration of various systems into

existing infrastructures.

B Environmental Technology
Many years of experience in process engineering for
complete customised solutions from a single source, for
industrial and process automation in the fields of elec-

trical, instrumentation and control technology.

Individual measurement solutions as well as complex
test equipment in the field of function, process and
quality monitoring.

IT Services
Integrated IT solutions: customised concepts and appli-
cations including the creation and implementation of

individually optimised hardware.

Surface Application Systems

Sealants and adhesives in automotive technology, pulp,
PVC supply and metering systems for the paint, mate-
rials and ink supply systems, 2-component metering
systems, cavity conservation systems and wax conser-

vation systems for exterior and undersides of vehicles.

Plastics Systems

Robot-supported automation and linking in the plastics
industry: Automation of injection moulding, flexible ma-
chining cells, gripper technologies, conveyors and buff-

er systems, clean room applications etc.

Green Energy

Energy supplies from natural sources Consultation,
approval, execution, financing models, planning,
installation and commissioning, monitoring and

maintenance.

Environmental Technology -
experienced and powerful

The optimum combination of ecology and economy is in-
creasingly becoming a basic requirement for automation

solutions in industry and local associations.

SAR provides comprehensive expertise for this purpose in
process engineering and environmental technology. Years
of experience, excellent know-how due to practical research,
and our constant focus on the state of the art make our
staff into a team of experts in the development and imple-

mentation of processing plants.

From design and implementation to maintenance and train-
ing, SAR provides a complete package of services for pro-
cess automation, electrical engineering, MCR and control
systems as well as instrumentation. SAR automates sys-
tems for thermal waste treatment with combined heat and
power generation. Automation solutions for refuse-derived
fuel, biomass and industrial power plants and their spe-
cialist exhaust and flue gas cleaning processes are just as
forward-looking as solutions for industrial water treatment

and waste water purification.

SAR is represented in various regions throughout Germany
and Europe. The advantages of this are fast access times,
knowledge of the respective local language as well as

country-specific laws and regulations.

SAR is certified in accordance with ISO 9001 and in Oc-
cupational Safety in accordance with OHSAS (Occupational
Health and Safety Assessment Series). In addition, SAR
has important partnerships with market leaders such as
Siemens and ABB.

ACRON Premium Partner
SAR is a Premium Partner with ACRON, software for auto-

matic evaluation, analysis and archiving of system data.

Siemens Solution Partner and “certified specialist”
SARis a certified partner of Siemens Industry Automation
and Drive Technologies and carries the name of Siemens
Solution Partner Automation. SAR is a certified specialist
for the SIMATIC PCS7 process control system.

ABB Automation Solution Provider
SAR is a certified solution provider for the 800xA process

control system.

Environmental
Technology

Enquiries to:
put@sar.biz

‘ ACRON
Solution Partner
Automation SIEMENS
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Product and service range
of Environmental Technology

Consulting

As an operator of a processing plant, one sees oneself of-
ten facing complex challenges whose solution requires tar-
geted and practical consulting. Economic aspects should
also not be disregarded. SAR provides expert advice in or-
der to avoid incorrect decisions and developments. Our
staff know from years of experience which solutions and
applications have been proven in practice and which alter-

natives are available.

Basic and detail engineering

Engineering at SAR encompasses process and installation-
related planning and processing of system components for
new construction and modernisation projects. We provide
expert know-how in all area of process engineering and pow-
er plant technology. Our experience in modernising older
plants (retrofitting) should also be highlighted. The short-

est possible downtimes are essential here.

Process control technology and operational

data acquisition

The planning and installation of automation technology,
of low and medium voltage equipment as well as instru-
mentation systems form the focus of our range of services
for power plants, energy generation plants as well as their

auxiliary systems.

Our company’s switch cabinet and switchgear manufac-
turing rounds off our profile for complete electrical, instru-

mentation and control technology from a single source.

Furthermore,as a premium partner for the ACRON manage-
ment information system, SAR provides customised con-
cepts for operational data acquisition and long-term ar-
chiving. Excellent solutions can be developed for systems

of all sizes.

Sensors and actuators

Using the projected functionality plans, SAR combines the
most suitable electronic and instrumentation components
into one unit for each particular application. SAR is ven-
dor-neutral and works closely with leading manufacturers,
so that an overall concept tailored to the customer’s needs

is guaranteed.

We plan, advise on and engineer sensors and actuators
ranging from plant extensions or modernisations up to and

including complex new constructions.

Hydraulic systems

All SAR developments are focussed on user requirements
in the area of waste, biomass and refuse-derived fuel com-
bustion. We provide customised components and systems.
Using in-depth analysis and subsequent optimised design
of the overall system, we can provide compact and eco-
nomical hydraulics systems that can also improve the per-

formance of your application and/or reduce wear and tear.

For incineration control systems (ICS), it is essential to be
able to completely control and regulate all hydraulic drives,
such as the grill and feed, at all times. Only in this man-
ner can suitable movement sequences be established for

each incineration procedure.

Modernisation and optimisation

Process plants such as conventional power plants, waste
incineration, biomass or refuse-derived fuel-fired power
plants, heating plants, etc., have a minimum life of 20 to
30 years. During this long lifetime, adjustments, optimisa-
tion and modernisation of the facility become necessary.

Conversion of an existing plant should be handled fun-
damentally differently to a new build. An interdisciplinary
team of experts analyses and comprehends the complex
interdependencies within a plant that has grown over the
years. Comprehensive inventories, detailed procedural plan-
ning and a concentrated and motivated team ensure the

smooth running of the conversion works.

Research and development

Many incineration technologies already in use have been
tried and tested for years if not decades. Despite this, there
are always new challenges that make the development and

improvement of procedures and processes necessary.

A change in waste composition as well as ever more strin-
gent requirements for emission limit values (17th BImSchV)
and for the quality of residual materials are just some ex-
amples of this. Better use of the energy contained in the
fuel and the optimisation of the plant operation subject to
strict compliance with all statutory legal conditions are the
specific tasks here. SAR takes on these challenges and has
for years maintained extensive research and development
programmes in close cooperation with research institutes,

universities, operators and partners.

Training

Including those people who control the complex operation
of a plant or part of a plant, and will later take over the re-
sponsibility for it, is an integral part of a functional over-
all operation. Practical and intensive training forms the ba-

sis for this.

SAR only conducts training with its own staff. They enable
the plant staff to safely meet the demands made of them.
In addition, the operator can be assured that their staff is
trained so well trained that each individual can ensure safe
operation of the plant in every situation, in accordance with

technical capacities.

Product and service range

- Control technology
- Process optimisation
- Process engineering

- Engineering
for

- Thermal waste treatment plants

- Refuse-derived fuel (RDF) plants

- Biomass power plants

- Heating plants and industrial
power plants

- District heating generation and
distribution

- Energy generation plants



Environmental
Technology

Thermal waste

treatment plants

Thermal treatment of waste creates an environmen-
tally-friendly reduction of waste volume by approx.
90 per cent. The energies released during the pro-
cess can be used efficiently via a cogeneration sys-
tem as process steam, district heating and/or elec-
tricity. Conversion, new build or modernisation of a
plant: With experience and know-how, SAR reliably
controls, regulates and optimises the complex pro-
cesses within all procedural stages of thermal waste

treatment.

Comprehensive modernisation of KVA Gamsen

he association of local authorities for the management of
waste in the upper Valais in Switzerland operates a sin-
gle-line waste incineration plant with a capacity of about
40,000 tonnes of waste per year at the Gamsen site. Fol-
lowing some mechanical process engineering upgrades to
the grate furnace and the steam generator in recent years,
the process control system now required upgrading, as the
operator considered the availability of the plant to be at risk.

The current process control system was dismantled and re-
placed with a modern PCS. A professional management in-
formation system (MIS) was also introduced for operation
data acquisition and long-term archiving. Working closely
with the Swiss boiler inspectorate, the incineration plant's
entire safety system was brought up to date according to

currently valid standards.

The process engineering upgrades to the water-cooled grate
furnace - which were also fully and independently carried
out by SAR - encompassed the replacement and/or spe-
cific retrofitting of incineration technology-relevant sensors

and modernising the grate hydraulics.

The SAR concept favoured by the operator included not on-
ly the supply of a new process control system, but also the
replacement of the existing incineration control systems
(ICS) with the patented SAR-ICS, process engineering opti-
misation measures and the necessary redesign of the boiler
protection. Thus, SAR was able to stand out from the com-
petition and provide the client with a comprehensive mod-
ernisation programme from a single source. Once again, it
was demonstrated that such complex conversions of exist-
ing plants require a lot of experience - both on the side of
the instrumentation and process control technology, as well
as on the side of the process engineering and procedures.
SAR has in-house specialists in all relevant disciplines.

Process control systems for EEW Leudelange

Near Leudelange in Luxembourg, E.ON Energy from Waste
constructed a tailor-made plant for waste incineration with
energy generation. Up to 150,000 tonnes of waste can be
thermally processed per year and up to 100,000 MW h of
electrical energy generated in the process. The three exist-
ing grate furnace lines were replaced with a new unit with

a throughput of 20 tonnes of waste per hour.

SAR supplied the entire plant’s process control system for
the consortium consisting of Hitachi Zosen Inova (former-
ly AE&E Inova) and Caliqua. Both the operational part and
the fail-safe part of the process control system (PCS) were

programmed and commissioned by SAR.

The switch cabinets for the PCS and the the de-central-
ised peripherals (‘remote I/0s’) were also planned by SAR,
built in their own facility and already pre-accepted by the
client whilst still on SAR premises. The start-up time could
be considerably reduced, as comprehensive FATs (Facto-
ry Acceptance Tests) were held in the run-up where all sys-
tem functions were simulated and tested. Functional am-

biguities could thus be eliminated before commissioning.

The complexity of the project was increased by using certain
components from the existing system. For example, the ex-
isting 3-line flue gas cleaning system could continue to be
operated following a comprehensive upgrade.

New construction of thermal waste processing
plant in Plymouth

MW Umwelt is building and operating a new waste-pow-
ered heating energy plant in Plymouth (UK). From 2014,
approximately 245,000 tonnes of waste are to be used an-
nually, with a high level of efficiency, for the generation of
electricity (22 megawatts) and heat (process steam recov-
ery, 23 megawatts). The heating energy plant provides a
sustainable waste disposal concept and replaces the pre-
vious landfill system. The waste replaces the use of fossils
fuels for energy generation. The plant produces electricity
for the public electricity grid and provides heat for the local
naval base. SAR s supplying all of the electrical technology
as well as the entire buildings and communications tech-

nology such as the fire alarm system, monitoring systems,

access control etc. In the field of instrumentation technol-

ogy, SAR is taking care of the emissions and untreated gas
measurement. The supply of the control system includes
the automation inclusive of the fail-safe control, the oper-
ating and monitoring stations and data processing. SAR is
also taking on the project management, the commission-

ing and the staff training programme.

MWV Umwelt will receive the entire electro-technical appa-
ratus from a single source. The commissioning will be exe-
cuted by the same process engineers that also undertook
the planning and programming. In this way, the same ex-
perts are always involved in the ongoing operations. A direct
stream of information is guaranteed by the support of SAR
UK and potential changes can be taken care of very flexibly.

Diagram - process control technology for EEW Leudelange
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Biomass power plants

Biomass fuels are carbon-neutral as they only re-
lease as much CO, when incinerated as they ab-
sorbed during production. Biomass power plants
are being promoted using the Renewable Energies
Act for environmental policy reasons. Materials
such as fresh wood, grain and straw are considered
biomass, as well as contaminated waste wood and
other plant-based energy sources. The same strict
requirements from the 17th German Federal Emis-
sion Protection Directive (BImSchV) apply to the in-
cineration of waste wood as to waste incineration
plants. Such plants are not dissimilar to waste in-
cineration plants as regards mechanical and pro-
cess engineering. Thus, the automation of large bi-
omass power plants also demand comprehensive

process engineering know-how.

Electrical and control systems for BCHP Goch

Together with the food manufacturer Néhr-Engel GmbH and
Stadtwerke Goch GmbH, RWE Innogy Cogen GmbH de-
cided to build a biomass heating energy plant. GBE-Goch-
er Bioenergie GmbH was founded and SAR contracted to
supply and commission the electrical and control systems
for this power plant. SAR’s VGB-compliant (Association of
Large Power Plant Operators) PPL power plant library also

came into play in the process.

The new build was constructed on an existing industrial
site, in close proximity to a production facility for potato
products. During manufacture, steam is needed for drying
processes. The production is getting an upgrade thanks to
the new biomass power plant. The old steam boiler was no

longer used and could be dismantled.

The biomass heating energy plant has a capacity of 30 MW
of thermal power and, as well as supplying the steam for
the drying process, is also able to feed a part of the gen-
erated electricity into a 5 MW turbine and the public grid.
SAR was also able to win the contract for the supply of the
electrical and control system for the boiler.

The plant is fired with untreated wood - especially scrap
wood from landscape conservation - that comes from the

local region.

Modernisation of BMCHP feed | and new
construction of feed Il

The biomass heating energy plant in Kehl, which was
opened in 2002, supplied paper producer August Koehler
AG with steam. Electricity is also fed into the public grid. As
a result of the increased demand for process heat, coupled
with the extension of the existing steam supply contract, an
additional heating energy plant was built.

SAR was contracted to undertake the modernisation of the
existing plans (feed I) and the commissioning of the instru-
mentations and control system of the new biomass heating
energy plant (feed Il). The contract was awarded to SAR by
BEB Bioenergie Baden - a subsidiary of RWE Innogy Co-
gen GmbH as well as of Koehler Holding GmbH & Co. KG.
Feed | is a fluidised bed combustion system, feed Il has
a grate-based furnace system. With this, the paper facto-
ry can benefit from two different incineration methods for

their production process.

The existing control system was modernised in the exist-
ing plant. As a result of this, the module library was re-
placed with SAR’s VGB-compliant PPL Power Plant Library.
In addition, the control procedures and processes were al-
S0 upgraded.

In the new plant, SAR supplied and commissioned the in-
strumentation and control systems based on Simatic PCS7
as well as the PPL power plant library. Follow completion
of the commissioning, both plants therefore have the same

process control systems.

Parallel processing as far as possible was the big challenge
in this project. The implementation went smoothly, also be-
cause the entire commissioning process was handled by

the same personnel.

Both power plants are served by only one control room. Op-

erating personnel must therefore handle two different in-
cineration methods in parallel. This is why comprehensive

training from SAR was especially important.

Electrical and control systems for

BCHP Siegen-Wittgenstein

On behalf of RWE Innogy Cogen GmbH, SAR supplied the
electrical and control systems for a new biomass heating
energy plant in North-Rhine Westphalia. The sole purchas-
er of the process steam is NRW Pellets GmbH which was
founded as a joint company of both German-Pellets Gm-
bH and RWE Innogy Cogen GmbH in the course of the
construction.

Plenty of process heat is needed for the energy-intensive
production process. This is generated in an environmental-
ly-friendly and sustainable way by the incineration of renew-
able raw materials in the biomass heating energy plant. Fur-
ther, using a 5 MW turbine, electricity is generated and fed
into the public grid. During the start-up, SAR’s VGB-com-
pliant PPL power plant library was put to use.

The biomass heating energy plant was constructed on the
proverbial ‘green field’ in Siegen-Wittgenstein in the Sauer-
land region of Germany. The biomass therefore has only a

short journey to the power plant.
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Heating and industrial

power plants

For industrial operations that need both electric
and thermal energy, the on-site generation of these
energies is the most efficient and economic solu-
tion. Industrial power plants with cogeneration sys-
tems achieve a high efficiency factor and are there-
fore significantly more efficient than thermal pow-
er plants which are designed for electricity produc-
tion. Due to the closeness of energy generation and
energy requirement, transport costs and conversion
losses are eliminated. Excess thermal energy in the
form of process steam can be converted into elec-
tricity using a steam turbine and fed into the pub-

lic grid.

Instrumentation and control systems for
cogeneration plant in Plattling

Mid 2008, a contract was concluded between E.ON Ener-
gy Projects and the then operator of the paper mill regard-
ing on-site energy cooperation. EEP developed, construct-
ed and operates the plant. In normal operation, it generates
125 MW of electricity and 200 t/h of steam.

Milestones in the project for SAR were the integration of
the power plant into the existing steam generator network
(8 auxiliary boilers) with the relevant consequential circuits
as well as start-up and shutdown concepts.

Another was the integration, optimisation and commission-
ing of the control block concept for the plant’s cogenera-
tion operating system. Then there was the development,
integration and commissioning of a secondary power sys-

tem with a remote connection to a network control system.

The plant can respond to the various operating modes ex-
tremely flexibly (1, 2, 3 paper machine operation, availa-
bility of secondary power, etc.). PCS7 + PPL prove that it is
also very well suited for industrial power plants in the mid-

and high-power range.

New energy centre for CHP Adlershof

The Adlershof heating energy plant is one of two main sys-
tems of Blockheizkraftwerks-Trager- und Betreibergesells-
chaft mbH Berlin (BTB) [cogeneration plant operators and
carriers] in the Adlershof/Schoneweide district heating grid.
On the site of the power plant, a new energy centre was
built to produce electricity and district heating.

Four modern cogeneration power plants, each with a ca-
pacity of 2 MW, are installed to generate power. The waste
heat from the CHP is used for district heating. Various op-
erating modes may be selected. Due to the construction
of five heat accumulators with a total capacity of 20,000
m?, it is possible to store heat and make the district heat-
ing grid available on a targeted basis. A high level of effi-
ciency is achieved with the combination of electricity gen-

eration and connected district heating.

SAR had the overall responsibility for the electrical instru-
mentation and control systems during the plant’s construc-
tion. The SAT 230 system was used for the control sys-
tem. By increasing the energy efficiency, a reduction of
carbon emissions of approximately 18,000 tonnes a year

is achieved.

Complete electrical instrumentation and control
package for combined-cycle plant in Eltmann

The Palm paper mill produces newsprint and corrugated
cardboard. Rising energy prices in recent years prompted
the Palm paper mill in Eltmann to become self-sufficient
in electricity and steam. SAR supplied the complete electri-
cal instrumentation and control systems for this purpose,

including sensors.

The system provides all the power and steam for the paper
production. Control block programs ensure optimal power

flow for all paper machine operating modes.

Automation of an industrial turbine with ABB

800xA control system

In a biomass/oil heating energy plant operated by E.ON
Varme Servige AB in Orebro (Sweden), an existing heating
turbine was to be replaced by a new back-pressure steam

turbine generator.

On behalf of TGM Kanis, SAR supplied the excitation sys-
tem, the generator protection, synchroniser system, turbine
protection and turbine control system for the new back-pres-
sure steam turbine generator and associated auxiliary sys-
tems. The turbine control system was implemented based
on the ABB 800xA control system and a project-specific
800XA module library.

The ABB control systems were connected directly to the
parent control and monitoring system. All functions and
signals are thus available to the overall control system and

can be operated from there.

A special feature is the parallel operation (possibly also
isolated operation) with a second turbine, which may take
place at the medium voltage side, depending on the oper-
ating mode of the medium voltage switchgear. An increased
exchange of signals and a shift, depending on the signal
states, in the operating mode of the counter-pressure tur-

bine (frequency and/or power control) was thus required.
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District heat generation

and distribution

SAR engineers and technicians design the electri-
cal, measuring, regulating and control systems for
the production of district heating to the highest
level of efficiency and reliability — always tailored

exactly to the requirements of the operator.

Complete solution for SWM in Freiham

As part of the district heating expansion offensive by Stadt-
werke Miinchen (SWM), a geothermal project was realised
in Freiham. As the single source supplier in the energy
supply sector, SAR secured the contracts for large parts of

the electrical and burner control systems.

In all their modernisation and new construction projects,
SWM focus increasingly on the standardisation of the au-
tomation solution used. For small and mid-size systems,
the decision was made to use SIMATIC PCS7 in connec-
tion with the Premium Plant Library.

As the supplier for the overall management system, SAR,
together with the sub-contractors and operator, developed
a concept for the complete integration of the auxiliary sys-
tems into the main control system. Only the burner con-
trol systems were effected in a conventional PLC system.
The scope of the supply encompassed the main control
system, the connection to the overall power system con-
trol, the burner control unit, complete electrical installation
as well as emergency lighting and gas detection system. In
accordance with the sustainable energy supply concept,
SAR created an integrated automation solution that met
SWM standards and also helped shape them to a large
extent.

New heating plant for Shamrock

The new auxiliary heating plant at the Herne site, on the
grounds of the coal-fired power station in Shamrock, is
used to generate district heating for the Recklinghausen,
Bochum and Herne grids. The oil-fired power plant, which
is equipped with seven hot water boilers as well as their
associated supply and auxiliary systems, ensures district
heating supply in the case of a loss of power at the main

district heating supplier, the Datteln IV coal power plant.

On behalf of E. ON Kraftwerke GmbH, SAR provided a com-
plete and highly available process control system for an aux-
iliary heating plant fitted with a 72-hour continuous unat-
tended operation mode. The automation was implement-
ed with Simatic PCS7 and the VGB-compliant PPL module
library. The scope of the supply included the connection
of the electrical and auxiliary systems, the control of the
pressure and district heating pumps in the existing pow-
er plant, the new variable speed drives and actuators and
the safety shut-off for the above described district heating
networks in the control system.

A special feature was the supply of two calibrat-
ed district heating rate measurement devices, includ-
ing authorisation procedures and their integration in-
to the control system. One operating and monitor-
ing station was planned in both the new and old plant.
In addition, operation and monitoring is also possible from the
control room of the Datteln IV coal power plant, 20 km away.
A fail-safe signal exchange was established between the
two control systems PCS7 (Shamrock) and ABB 800xA
(Datteln V).

Premium Plant Library - PPL

PPL - Premium Plant Library: the VGB-compliant
SIMATIC PCS7 library for the power plant and
power generation sectors.

The requirements for control system equipment in the pow-
er generation sector with regard to operating philosophy,
availability and distribution systems are described and de-
fined by VGB guidelines R170 BO-B6. The PCS7 libraries
currently available on the market either only partially meet
these VGB requirements, are not at the current state of the
art or are not supported by the new PCS7 versions. Power
plant-specific solutions are not available to system integra-
tors and are only distributed and implemented by the man-
ufacturers. For this reason, SAR developed a special pow-
er plant library - the PPL Premium Plant Library - which
meets all VGB requirements and reflects the full function-
ality of a modern power plant library.

An intuitive user interface, power plant-compliant displays
and functionality enable efficient management with the
PPL. For speedy troubleshooting, the PCS7 internal diag-
nostic functions are fully supported. Release, protection
and interlocking logic can be visualised and displayed clear-
ly. A migration to new versions is possible without restric-
tions with strict adherence to the guidelines for develop-

ing PCS7 modules.

New system functions can be integrated at any
time. Special modules enable the individual connec-
tion of various sensors, actuators and switchgear.
[t supports e.g. variable speed drives with a bus interface or

switchboards with intelligent motor control devices.

Premium Plant Library — PPL

- VGB Compliant

- Conventional power plant operating and functional
standards

- Use of the latest PCS7 features

- compatible with all PCS7 versions from V 7.0

- operating concepts for client/server, operator panel and
control panel operation

- freely available on the market (also available for other
system integrators)

- multilingual

- detailed system documentation including online assis-
tance

- Existing migration strategies for the replacement of ob-
solete or discontinued libraries (e.g., PS Library, SWB
Synor, ...)

Environmental
Technology

Premium Plant Library
www.ppl.biz
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Incineration control system
for residual waste, biomass
and refuse-derived fuels

Incineration management is the only primary process
engineering measure with which the incineration process
can be actively influenced in both thermal waste treatment
and energy recovery from waste-derived fuels or biomass.
Stringent legal requirements and increasingly problemat-
ic fuels pose new challenges for the incinerator grate, the
firing method and for the burn-out quality of flue gases
and slag.

Such plants are almost exclusively operated as power plants
and/or heating energy plants, which is why uniform condi-
tions are ‘obligatory criteria’ in terms of energy release. The
equipment downstream of the furnace (e.g. SNCR, flue gas
cleaning) functions better and more efficiently if the condi-

tions are right in the furnace.

The SAR incineration control system

The incineration control system developed by SAR in 1990
is constantly optimised and developed further using prac-
tice-based research. A generally applicable, suitable com-
bination of the existing grate incinerator's manipulated var-
iables and control variables cannot be created, or only in
a very limited way. The efficiency of this combination is al-
so heavily dependent on the system. That's why, when de-
veloping the SAR ICS, the focus was on the possibility of
its use in plants with different incineration systems (grate,
fluidised bed, rotary kiln), as rigid ICS concepts can on-
ly partially compensate for plant-specific performance and

therefore represent a less than satisfactory compromise.

The high level of flexibility of the SAR ICS is illustrated by
its application with different incineration systems on the
market. With the SAR ICS-concept, mapping between con-
trolled variables and manipulated variables is not fixed as
in conventional incineration control systems, but optional.
The resulting flexibility can be displayed more simply in a
matrix. The actual manipulated variables are shown in this
matrix using combinations that can be freely selected and

have also been evaluated using weighting factors.

The control system results are always transparent, repeat-
able, traceable, and the connections are clearly shown -
also available as dynamic function plans on request. The
concept provide maximum flexibility with regard to the link-
ing of process engineering contexts - it is ‘parameterisation
instead of programming’. Not only real metrics can be in-
tegrated into the SAR ICS. Modules for interfacing and in-
tegrating model-based controllers (MBC) or model predic-
tive controllers (MPC) are available. Extensive analysis op-
tions are available for the operator - from error reporting
and longterm data archiving to the automatic generation of
daily reports and evaluations. All available from the com-
fort of your desk by connecting to the office world via web

server.

Applications

The concept developed by SAR for incineration control is
just as suitable for equipping new builds as it is for retrofit-
ting existing plants. The entire functionality - or just parts
of it - can be integrated into a process control system. It
does not matter whether the process control system already
exists or is being newly created. A extension of the automa-
tion scope, such as the control of the entire incineration

process, can be realised.

SAR always considers the entire process

We are aware that even the best incineration control
system does not bring with it the hoped-for improvements,
or cannot achieve its full potential, if the general plant
and process engineering conditions are not met. For this
reason, we consider it to be of primary importance that
we do not solely deal with the control of the process but
also the process itself and its environment. Our compre-
hensive know-how in the process engineering sector, our
detailed knowledge of all relevant incineration technologies
and our years of experience in this area enable us to put
together a complete modernisation and/or optimisation
package for the operator/plant builder, which often goes
a lot further than simply the implementation of a new in-
cineration control system. This may include, for example,
the retrofitting of incineration-related sensors, the automa-
tion of hitherto non-automated actuators, and mechanical

and/or hydraulic modifications to the furnace.

If the proposed measures cannot be fully implemented
for economic reasons, we will work with the client to cre-
ate sensible compromises. Our experts will gladly dem-
onstrate the potential of the optimal use of ‘conventional’
controllers. In the course of our research and development
work, SAR has developed PID controllers into so-called ‘ad-
vanced PID controllers” by implementing additional func-
tions. The usual argument, that the complex, non-linear and
downtime-plagued process of incineration with non-homo-
geneous fuels cannot be controlled with ‘conventional’ PID
controllers can thus be demonstrably invalidated.

SAR Incineration Control System

The benefits of the SAR ICS concept

Open, transparent, repeatable, easy
to understand; not a ‘black box'.

Runs on all current, operationally
approved and suitable power plant
control and process control systems.
Application of fuzzy logic only where it
makes sense, in the form of weighting
factors and other parameters.

The operator can independently bring
his own expertise to bear on the
controller(s) in order to make changes,
improvements and modifications.
Operator and manual interventions

by the operating staff are minimised,
but are possible without disabling the
system.
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