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Long a tool for training operators, power plant simulation platforms find a growing

role in advancing financial and operational goals.

Gene Abruzere
Emerson Process
Management

ust as businesses in the manufac-

turing, retail, and other sectors are

tightening their belts and looking for

opportunities to optimize their oper-

ations, the electric power industry is
taking a long, hard look at its operations. Like
never before, utilities are keeping a close eye
on the bottom line, looking for opportunities
to boost profitability without sacrificing safety,
reliability, and availability. Increasingly, simula-
tion is one of the solutions power generators are
using to help meet their financial and operation-
al goals.

Surprised? It's understandable, since simu-
lators have been used as a training tool in the
power generation industry for decades. While
they certainly served their purpose well, they
admittedly left much to be desired from a prac-
tical perspective.

For one thing, they were somewhat difficult
and costly to maintain. Consider for a moment
that if a utility wanted to use a simulator as
an effective training tool for its power plant
operators, it was necessary to acquire control-
lers, workstations, and associated logic identi-
cal to that used in the actual control system.
Then, in order to keep the simulation accurate
and realistic, every time the DCS (distributed
control system) was expanded or upgraded, a
similar investment had to be made in the sim-
ulator. And because the simulator had a full
set of duplicate hardware, raids by control sys-
tem engineers looking for spare parts happened
from time to time.

Then vs. now
Technological advancements—combined with
today's market realities—have coalesced, fueling
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simulation’s expanded role and subsequently,
its contribution to enhanced operator perfor-
mance, more efficient workforce deployment,
and increased plant efficiency.

The adoption of virtual technology is one
of the key technological developments that has
significantly changed the simulation equation.
Now it is possible to create a virtual simula-
tor in which the actual control system applica-
tion software can reside on a desktop PC. For
example, a few years ago Emerson was able to
emulate up to five controllers on a single PC.
Today, the company can emulate as many as 20
controllers per PC, and this should expand as
computing power continues to increase. With
its virtual architecture, a simulator is now far
easier and less expensive to maintain than ever
before, making it a more practical and valuable
asset.

Eager to take full advantage of this tech-
nology and the benefits it offers, more power
generators are specifying simulation capability
with their DCS. They are harnessing its capa-
bilities as a training tool, using simulators to
teach operators to understand plant control
more fully. This is extremely beneficial, as it
gives plant personnel the confidence and ability
to maneuver through changing plant conditions,
respond appropriately to alarms and handle
even the most unlikely
operational events. By
training staff to operate
the plant more efficient-
ly, a simulator can save
millions of dollars in
downtime, waste, and
inefficiency through the
reduction of unplanned
trips.

Reflecting one of
their earliest purposes,
simulators are frequent-
ly used to qualify new
employees for safe and
efficient plant opera-
tion. This is particular-
ly important as older,

more-experienced operators with institutional
knowledge and years of experience retire, hand-
ing over the reins to "greener” personnel. In
addition to training new employees, utilities are
using simulator technology for ongoing educa-
tion of existing employees as well as for training
operators on a completely new system before
startup to ensure a smooth transition without
interruption to service or performance.

In addition to its considerable merits as a
training tool, simulation offers other opportu-
nities for operational improvements. Simula-
tors are now commonly used for engineering
analysis—to verify control system logic prior
to system startup and to test control system
changes before actually implementing them on
the DCS.

Working in New York

Con Edison's East River Repowering Project
(ERRP), provides a good, real-world illustra-
tion of how simulation not only contributes to
reduced plant startup time for new power facility
projects and upgrades, but also provides oppor-
tunities for savings on an ongoing basis. ERRP,
a truncated combined cycle facility, went into
operation several years ago as part of a major
improvement project at Con Edison’s East River
energy complex. The project was necessary to

An effective simulation program can help ease tran-
sitions from analog (and even pneumatic) to more
modern control architectures—just as Con Ed opera-
tors made the change from conventional boilers to
gas turbine combined cycle generation. Source:
Emerson Process Management
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Virtual technology is one of the key technologi-
cal developments that has fueled simulation’s
expanded role and, subsequently, its contribution
to enhanced operator performance, more efficient
workforce deployment and increased plant effi-
ciency. Source: Emerson Process Management

maintain a reliable and reasonably priced steam
supply and electricity for Con Edison’s custom-
ers throughout New York City.

The East River facility uses two General
Electric combustion turbines connected to two
heat recovery steam generators (HRSGs) and a
steam ring header. This unique configuration
provides steam at 3.2 million Ib/hr for dispatch
into Manhattan, where it is used as a key source
for the district heating system. Emerson’s Ova-
tion expert control system provides control for
a number of critical processes used in this 360
MW plant.

Con Edison’s significant investment in this
plant made safe and timely commissioning and
startup crucial. To help ensure optimal opera-
tion, Con Edison wanted to train their operators
using equipment and plant models duplicating
the repowered East River plant prior to actu-
al commissioning and startup. Con Edison also
wanted a tool to help them verify and validate
new control logic prior to its installation into the
plant’s DCS. Con Edison engineers and operators

teamed with Emerson to configure a high-fidel-
ity simulation using Emerson's Scenario platform
combined with actual plant control software and
duplicate workstations that mimic the East River
control room.

From traditional to combined cycle
Scenario was used extensively to train operators
who were more familiar with traditional boiler
and steam turbine plant configurations on the
operation of the new truncated combined cycle
plant. Using the simulation technology, opera-
tors also became well-versed on the microproces-
sor-based system, which unlike the previously
installed hard-wired controls, enables operators
to recognize and react to abnormal plant process
situations more quickly. Simulation was also
used to develop optimum operator methodol-
ogy that is documented in the plant’s operating
procedures.

During the design phase and prior to plant
startup, East River's opera-
tors and engineers used the
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Just as microprocessor-based control systems offer countless advan-
tages over older hard-wired analog control, creating an effective simu-
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simulator to evaluate both
steady state and transient
conditions based on plant
design criteria. Results of
these evaluations provided
Con Edison engineers with a
better understanding of pro-
cess dynamics and enhanced
troubleshooting tactics, lead-
ing to development of accu-
rate control strategies under
normal and abnormal oper-
ating conditions.

Con Edison also used the
simulator to test interfaces
to an extensive amount of
third-party equipment con-
nected to the DCS, such
as the GE Mark V turbine
control system and PLC
networks for the burner
management, gas compres-
sor, and water treatment
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systems. Pre-testing of the data links helped to
further reduce the plant's commissioning time.

Use of simulation technology helped Con Edi-
son ensure that its investment in new technolo-
gy would be optimized by well-trained operators
and accurate controls. One major benefit was a
safe and efficient plant startup that reduced the
commissioning time from four months to one
month.

After this successful plant startup, simula-
tion has continued to be used for operator train-
ing and to optimize East River's processes for
improved efficiency and reliability. Further plant
tuning, as well as plans to add any new equip-
ment, can be tested and confirmed using the sim-
ulation technology before integration into the live
system. Additionally, Con Edison is considering
using simulation technology as a means to realize
additional revenue through its Learning Center
outsource training for new cogeneration facilities
throughout the New York metropolitan area.

As impressive as this illustration is, techno-
logical advancements on the horizon will push
the possibilities of what can be achieved through

simulation even further. For example, Emerson
foresees that, in the future, the simulator will
actually reside in the control system, with sim-
ulator models performing real-time tracking of
actual plant control logic and operating condi-
tions. As such, the simulator will act as a test
bed, allowing operators to test control schemes
on the simulator, then immediately download
them to the control system. The result will be a
synchronized control and simulation architecture
for real-time simulation of a power plant.

For power generators, this blending of the
simulator and DCS not only offers opportunities
for enhanced efficiency, but also improved reli-
ability and the ability to meet financial objectives
by reducing human error that could potentially
lead to unplanned outages. As utilities continue
to work toward balancing competing pressures,
simulation will continue to be a vital component
of a comprehensive strategy for achieving opera-
tional and financial improvement. ce

Gene Abruzere is manager, simulator business
development for Emerson Process Management.
Reach him at gene.abruzere@emerson.com.

Posted from Control Engineering, April 2009. Copyright © Reed Business Information, RBI™ a division of Reed Elsevier, Inc. All rights reserved.

Page layout as originally published in Control Engineering has been modified.

4
&

s

E

roce
I ULCTD

N.

#1-26240565 Managed by The YGS Group, 717.399.1900. For more information visit www.theYGSgroup.com/reprints.

11
1L

Emerson Process Management

Power & Water Solutions

200 Beta Drive
Pittsburgh, PA 15238
1-412-963-4000
1-800-445-9723

www.emersonprocess-powerwater.com


www.theygsgroup.com/reprints


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /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 true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


	Button1: 


