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Power Station Control

Development
Consulting
 Engineering

« Manufacture

* Installation

e Commissioning
e Training
 Product Maintenance

e Worldwide Service
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ME 4012 References and Technological = mauell
Competence

* Unit Control

e Failsafe Burner Control

e Steam Turbine Control and Protection (incl. Turbine Hydraulic System)
e Gas Turbine Control and Protection

e Station Houseload and Dispatcher Control

 Power Station Auxcillary Plants
e Waste Incineration Plants

« Pump Storage Power Plants
e River Power Plants

 Nuclear Power Plants:
- Turbine Control and Turbine Protection
- Turbine Hydraulic and Servo Motors
- Signalling and Message System
- Criteria Computer
- Control Room Technology
- Station Control Rooms
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Power Station Control
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Process Control and SCADA
- Signal Run- and Cycle- Times

ME-VIEW

PD server\

SUB-NET
Level Al

SUB-NET
Level A2

0,5s

A

Sub- Sub- Sub- Sub-
Processor Processor Processor| Processor

Aktive Hot Aktive Hot

standby standby
1/0 bus I/0O bus

Passive Passive Passive Passive Passive Passive Passive Passive Passive Passive Passive Passive
expansion| |expansion expansion expansion expansion| |expansion expansion expansion| |expansion expansion/
module module module module module module module module module module |

Detlef Baran

KELI 08: Process Control System ME4012

06t Mai 2008



R

\

screens\

Client

Client standby Monsterclient
1 1 VIEW-LAN T 1 3 1
VIEW-switch 1 VIEW-switch 2
Engineering- u. Diagnosis-System
1 I ME-DRP and ME-VIEW-Client
7
P Router
PD-server 1 PD-server 2 ‘ ‘
Firewall - - =
(17| DRP- =
= PD-switch 1 == | switch PD-switch 2
— ME-DRP ME-DRP
Server / Client
Client
Intranet
ME4012 distributed coupling ME4012 distributed coupling
O
DRP-LAN
KELI 08: Process Control System ME4012 06" Mai 2008 8

Detlef Baran



ME-VIEW Control Room = maue"

ME 4012 power plant House Load Dlsgatche -
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ME 4012

Modern Control Alg

orithms

applied in Power Station Control

NOx,S0,,CO,

E-Filter H DeNO, H FGD ‘

N

[EEN

boiler
free load

Y
Nea—
Y

heating value
correction —*

3

burnout air

secondary air

lighite
or coal

coal level

primary air

mill speed

1. Unit model (smooth load control)
2. Condensate stop control

Detlef Baran
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In Situ 550°C
Q 400°C
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== mauell
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3. Multi-variable Fuzzy control
4. Turbine Speed-/ Load Control
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325MW
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O

5. Calculation-guided control

6. Combustiom analyse control
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ME 4012

Turbinespeed Measuring and

== mauell

Controller 1002, Protection 2003, SIL3
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Steam- Turbine Protection O
ME 4012 security and availability == mauell
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Turbine Hydraulic System mE
1 (Servo drives, 2003 Trip block) ™% mauell
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- Functional Scope

Plant
topology

~/ b/ b/
9 e C o€
Flow Function Hardware
diagrams plans assignment
( i Inter-
Device connectio Installation
list diagrams diagram
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ME 4012 ME-DRP Hardware- Structure = mauell
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~  Control loops analysis and modelling  m ™y
Measurement recording
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Power Station m =
1 Boxberg Unit R 670 MW == mauell

» Base load operation
» Availability> 91 %
» Unit guide control50 % to 103 %

e N . s >  High level of automation

B

B Y

> Fulfillment Transmission Code

e

__ > Net efficiency > 43,7 % (main
steam: T = 600 °C; p = 285 bar)

B > Coal demand: 4,5 Mio. t/a

a—

» Specific CO2-Emission: 924
g/KWh
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Turbine building
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Steam generator Electrical Induced Flue gas

filters draft fan desulfurization plant
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Cooling tower and
flue-derivation
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Turbine Control System Tihange3 ==
2 1.050 MW and 2x TFP = mauell
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ME 4012

Detlef Baran

ME-VIEW Control Room, Munich South gm=
combined heat and power station =™
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Turbine Control System
V12 Eskom Matimba 6x 675 MW (RSA)
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ME 4012

A01_4012_12E08

Partner for the energy supply industry

If you want to efficiently convert your energy into power . . .

&= mauell

Power station control systems

Coal-fired and nuclear power plants, steam
and gas turbines, gas and steam plants,
incineration plants and hydroelectric power
slations

Power distribution control systems

Telecontrol systems, station control
systems for power grids

Control room technology

Power distribution and power plant control
rooms, dispatch control rooms for gas, oil,
water and district heat, traffic control
centres and simulator control rooms

Helrmut Mauell GmbH
Am Rosonhdgel 1-7 - D-42553 Valboert, Gormay
Tol. +48 (00 2053130 « Fax +40(0) 3053 134 03 + woww, mausicom A s

:= mauell




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 120
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.25000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 120
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.25000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [125 125]
  /PageSize [612.000 792.000]
>> setpagedevice


