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Transmission Efficiency Initiative:

Host Demonstration Project
Dynamic Voltage Compensation to Improve
Transmission System Efficiency and Utilization

Voltages affect the flow of reactive power in the grid, which

in turn has a sfrong influence on system losses and

congestion. Thus, voltage control is an effective methodology

for reducing losses and increasing fransmission capacity.
Managing and confrol voltage reduces resistive losses and
minimizes reactive power flow on the grid, which allows

operators fo maximize the amount of real power that can be

transferred across congested fransmission lines. Indeed,
reactive power flows in the grid consume transmission and

generation capacity, thus limiting a system's ability fo move

real power. Reactive-power flows must, therefore, be
minimized.

long Island Power Authority (LIPA) has proactively installed

shunt facilities fo improve power factor at load buses, resulting
in lower reactive power fransfer across the grid. This activity

has allowed LIPA to achieve the following benefits:

e Increased the availability of reactive resources from
generators

e Reduced transmission and distribution facility loadings

e Reduced system losses

Even though the insfallation of reactive power compensation

fo optimize power factor has significantly improved
fransmission system operation and efficiency, LIPA, through
comprehensive studies and operation experience, has

o Demonstrate the benefits of dynamic voltage

compensation across the system.

o Apply consistent M&V methodology to

quantify and verify actual savings and
improvements.

o Benefits include improved transmission

capacity and reliability, reduced system
losses, and reduced carbon footprint.

detected that its system presents deficient transient voltage
recovery performance under certain operating and
confingency conditions that can imperil operational security
relating to cascade effects.

Study results recommended the insfallation of a dynamic volt
ampere-reactive (VAR) compensator (DVC) to mitigate this
problem. In response, LIPA has initiated a plan to install
reactive power support hardware in different parts of its
systfem. The DVC plan consists of two phases:

e Phase 1 includes the insfallation of DVC at the 69KV
Canal substation, on the South Fork of Llong Island. The
DVC solution combines static synchronous compensator
(D-VAR) technology and switched shunt capacitors. It
consists of nine 4-MVA D-VAR modules (36 MVA) and
four 36-MVAR mechanically switched capacitors. Phase
1 resolves the local fransient voltage recovery issues and
defers the need for capifal infrastructure (deferred second
Riverhead to Canal 138+kV line). It also contributes to the
solution of a largerscale voliage performance issue,
including the potential loss of lroquois Gas Supply. Phase
1 is planned to be concluded by mid-2010.

e Phase 2 comprises the insfallation of approximately 300
MVAR of static and dynamic compensators at multiple
sites. It will help to address system-wide voltage recovery
and reduce the need to dispatch uneconomic generation



in an area to profect against voltage collapse. Various
fechnologies are under consideration for this phase,
targeted to be in service by mid-2012.

Project Scope

As part of EPRI's Transmission Efficiency Initiative, LIPA is
evaluating a possible demonstration of dynamic reactive
power compensation to improve fransmission system
efficiency and utilization.

The objective of this project is to quantify, through a consistent
measurement and verification (M&V) methodology, the actual
efficiency and utilization gains from the DVC plan being
developed by LIPA. This project will focus specifically on
Phase 1 of the plan. In addition, lessons leamed and
experience with the implementation of this technology will be
documented.

Expected Benefits

One or more of the following benefits might be realized
through the application of this fechnology:

e lower real and reactive losses

e CO, emissions and fuel savings

o Better fransient voltage recovery performance

e lower line and transformer loadings

Approach for Measurement and Verification

A key obijective of EPRI's Transmission Efficiency Inifiafive is to
verify and validate the “actual” benefits realized by the
application of the technology using a consistent M&V
methodology that will be developed as part of EPRI's
fransmission efficiency research portfolio.

The detailed methodology of M&V will be developed during
the course of the project using the following general
approach:

e Demand, energy, and CO, savings will be determined
based on transmission load flow cases for the studied
system before and dffter the installation of the
compensators.

e line load and losses will be measured and compared
over a one-year period and compared fo the
calculations. This will lead to an indusiry-accepted
methodology for projecting savings from advanced
dynamic rating systems.

e Alife cycle carbon footprint methodology will be
developed for the advanced dynamic rafing system.

Project Plan

The schedule of the project fasks is as follows:

1. Data collection. LIPA will provide EPRI with the
information required for the study, which will include the
following:
> Detailed data of the DVC project, specifically Phase

]
> Power flow model and selected operating scenarios
»  Generation fleet and export/import operation
characteristics

2. Monitoring of active and reactive power flows,
Import/export power flows, transmission-related losses,
and generation dispatch and margins for 12 months,
completing in Sepfember 2011

3. Evaluation overall system losses based on a consolidated
efficiency evaluation methodology

4. Evaluation of fransmission system ufilization improvements
based on appropriate metrics

5. Evaluation of CO, savings

6. Documentation of results using EPRI demonstration
protocol

7. Final project report

April 2010

Electric Power Research Institute

3420 Hillview Avenue, Palo Alto, California 94304-1338 « PO Box 10412, Palo Alto, California 94303-0813 USA

800.313.3774 + 650.855.2121 * askepri@epri.com * www.epri.com

© 2010 Electric Power Research Institute (EPRI), Inc. All rights reserved. Electric Power Research Institute, EPRI, and TOGETHER...SHAPING THE FUTURE OF ELECTRICITY are registered service

marks of the Electric Power Research Institute, Inc.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


