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Efficiency

The efficiency of Kelanitissa Combined Cycle Plant (KCCP) can be best evaluated by
comparing its performance with other similar plants. In terms of power generation, KCCP has
supplied 855, 1107, and 1007 GWh of electricity to the grid in 2003, 2004 and 2005,
respectively, which is more than double the supply of electricity each year to the grid by the
privately owned and operated AES Kelanitissa Combined Cycle power plant (AES), a
comparable plant in terms of capacity and age. Whether this was due to any difference of plant
availability of KCCP as compared to AES, needs investigation'.

The average energy charge’ to CEB on power purchased from AES has been Rs 12.52 per kWh
during the first 8 months of 2006, while the KCCP’s average fuel cost over the same period has
been Rs 11.82 per kWh when operated using diesel, and Rs 10.42 per kWh when operated using
Naphtha3 . Therefore, on fuel cost alone, the “avoided cost” to CEB would be a minimum of Rs
700 Mn and a maximum of Rs 2100 Mn a year, depending on the relative share of each fuel
used for generation at KCCP. Even the lower side estimate of this saving would be sufficient to
add approximately 10 MW of new generation capacity to the system.

On the other hand, the Plant Factors of both Gas and Steam Turbines of KCCP, have been
significantly lower than their availability levels®, possibly indicating low load factors of
operation. The choice of a single 110 MW Gas Turbine, instead of two units of 50 MW each,
would then call for much deeper analysis of comparative economics, as the latter would offer
the flexibility of switching off a turbine when the demand was less. This would permit the rest
to operate under full load, improving the overall energy efficiency of the plant.

The investment made on the installed capacity of KCCP averages to more than USD 800 per kW.
Had it been possible to construct the plant at a lesser investment per installed capacity’, the
efficiency of this plant, indicated by its capital productivity, would have been greater.

Sustainability

The sustainability of benefits accrued to the society of a power plant will depend on its technical
viability in the long run. Though it may be too early to comment, a few alarming signs could be
noticed with the steadily declining availability of the KCCP plant since its commissioning®. If

! This difference might not be solely due to availability difference, but due to necessity-based buying of
electricity from AES as well. However, indirect estimates show that there has also been a difference in
availability in 2005 with AES plant’s figure having been around 60% while that of KCCP exceeding 80%

* Among the available cost items, the “Energy Charge” of AES and the “Fuel Cost” of KCCP appear to
be the closest comparables, though these may not be exact equivalences of each other. The average total
cost to CEB of a kWh purchased from AES over the first 8 months of 2006 has been Rs 15.22.

3 Source : Monthly Review of System Control and Operations — Aug 2006, Ceylon Electricity Board.

* Average Plant Factors and Availability of Gas Turbine have been 80% and 90% (in 2004), and 74% and
86% (in 2005), while that of Steam Turbine have been 71% and 80% (in 2004) and 63% and 81% (in
2005), respectively.

> The Northwest Power Planning Council, USA, in 2002, had estimated approximately USD 600 per kW
for a SOOMW Combined Cycle Power plant. How justifiable the 30% more capital cost on KCCP ?

6 Between 2003 and 2006, the availability of KCCP’s Gas Turbine dropped from 90% to 77%, and its
Steam Turbine from 80% to 72%.



this decline was due to unplanned outages stemming from technical problems then the trend
would be an issue for concern.

With regard to the environmental sustainability, it would have been much more educative had
the Post-evaluation exercise measured the quality of stack emissions rather than measuring the
ambient air quality. Such would have established, beyond doubt, whether the emissions by the
plant were within the expected levels’. However, it has been reported that the in-built flue-gas
quality monitoring mechanism was not functioning; but the real cause for this appears to be a
technical failure of the said equipment, rather than non-recruitment of a “manager”. The fact
that the CEB has not yet been able to put the equipment to working order could raise concerns
not only on the environmental sustainability, but also of long-term technical sustainability of the
plant’s machinery and equipment.

7 KCCP’s flue gas emissions, as per the report no. SS7990 of the Industrial Technology Institute dated
15/09/2006 contains : Particulate matter: < 5 mg/Std m’; SOx : <5 mg/Stdm’;  NOx : 87 mg/ Std m’




<<
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /KOR <FEFFd5a5c0c1b41c0020c778c1c40020d488c9c8c7440020c5bbae300020c704d5740020ace0d574c0c1b3c4c7580020c774bbf8c9c0b97c0020c0acc6a9d558c5ec00200050004400460020bb38c11cb97c0020b9ccb4e4b824ba740020c7740020c124c815c7440020c0acc6a9d558c2edc2dcc624002e0020c7740020c124c815c7440020c0acc6a9d558c5ec0020b9ccb4e000200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee563d09ad8625353708d2891cf30028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f003002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c4fbf65bc63d066075217537054c18cea3002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f3002>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


