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1. INTRODUCTION

This document is on the subject of measurements of pipelines displacement of fresh,
secondarily overheated steam and secondary overheating in “Siekierki” CHP power
station.

Analyzing particular types of pipelines one should pay attention to the fact that in the
process of making geodetic measurements these different pipeline types doesn’t matter.
It’s always that an object of the measurement are characteristic points of pipelines,
consulted with the employer, which portraying changes of the location of pipelines
under the influence of changes of the temperature in the best way. The size and
direction of changes of the location of characteristic points of the pipeline constitute the
valuable information for the assessment of exploitation conditions of the pipeline as well
as it lets predict possibility of the breakdown of the analyzed fragment of the pipeline
with the great probability.

-

Fig. 1. Geodetic measurements in CHP power station.
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Measurements of pipelines in CHP power stations belong to the group of specialist
measurements. They aren't carried out by geodesists in every day routine. This fact
results from the specificity of the object and from the amount of objects of this type in
the country.

2. CHARACTERISTIC OF AN OBJECT

As an objects of the measurements were pipelines located at the power unit No. 8 at
“Siekierki” CHP power station in Warsaw.
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Fig. 2. Scheme of pipeline 1.

The pipeline of fresh steam on the level of outlet chambers of the last stage of the
primary steam is a symmetrical two-line pipeline. From a type ,,Y” joint all the way to
the turbine it is a one-line complex geometry pipeline.

The pipeline of secondarily overheated steam has very complicated spatial structure.
The upper two-line segment is symmetrical regarding to the boiler. From the bottom
type ,,Y” joint to the turbine the pipeline is two-line and asymmetrical.

Steam pipeline for the secondary overheating is a two-line pipeline, asymmetrical to the
boiler axis.
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Fig. 3. Scheme of pipeline 2.
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3. MEASUREMENT CONDITIONS

Measurements were conducted in the changeable temperature in the scope from 30° C
up to 70° C, in conditions of big dusting and the blackout and with stoves of CHP power
station under fully operated. The work of boilers was causing a vibration of
surroundings, especially of landings, which were only possible sites for the measuring
instrument. In certain cases fastening the instrument to the construction of the hall
(poles) is possible, nevertheless it isn’t reducing the vibration caused by working boilers
in any significant amount.

4. MEASURING WARP

The hall of boilers of the CHP power station doesn't give a possibility to establish survey
control stations in the way well-known for a ,.classical” geodesy. Local conditions,
particularly the limited space, are forcing some limitations in the approach to the
problem of survey control.
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Fig. 4. Survey control point.

Due to difficult measuring conditions the “Siekierki” CHP power station survey control
was established in the local reference frame, orientated to the arrangement of load-
bearing poles of the hall.

The change of the location of any pole among particular measuring cycles doesn't
influence the result of the measurement of pipelines displacement in significant way.
Measurement points were established at load-bearing poles in such way that it was
possible to mount on them a maneuverable mirrors. Survey control was measured in
such way that as a result of survey control adjustment every point of it had coordinates
in a chosen local reference frame. The received accuracy of control points didn't exceed
3 mm. Points of survey control were established in possibly stable and not exposed to
damage places. The measurement of survey control points was carried out with
electronic tachymeter with the prisms. Measurements were carried out with the
TOPCON GPT- 3107N instrument. Measurements were carried out using polar
method, in the reference to the largest possible number of control points.

Fig. 5. Measurement point.
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Fig. 6. Measurement point.

They were made in 3 measuring series due to attempt to eliminate the instability of
instrument site base. Since the location of control points was determined in the XYZ
reference frame, making the reference to the control points was giving a spatial
orientation to the instrument and it let for receiving coordinates of the measurements
also in the XYZ frame.

Table 1. Coordinates of measurement points.

No. X Y Z
1 93.084 108.926 102,172
2 89.519 108.792 102,188
3 93.254 116.591 101,804

16 measurement points were stabilized at analyzed pipelines, all at places of best
reflecting the shape the pipeline.

As a result of evaluating measurements, the XYZ coordinates of measurement points
were get, which next were projected on the pipeline axes.

One should underline, that measurement points putted directly on the hot pipeline,
which were additionally several dozen meters above the level of the floor of the hall,
they aren't particularly simple and safe place for conducting measurements (e.g. putting
maneuverable mirrors on them).

Assessment of expected sizes of displacement (an order of a few cm) and arrangements
with the client allowed for using less accurate methods (e.g. a range-finder without
mirrors). With relatively short aim lines of an order of a dozen or so meters it gives
precise measurement of direction with smaller distance accuracy level. An average
error of received coordinates was £ 5 mm.

5. SUMMARY AND CONCLUSIONS

Analyzing results and conditions in which measurements were conducted one should
state that it is essential to locate measurement points at pipelines in a right way, which
will allow for making observation of the same points from different positions of the
instrument.

The measurement points should be assembled during the assembly of the pipeline.
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The polar method with using the tachymeter without mirrors is a fastest and most
reliable method of the measurement.

In such difficult measuring conditions one should conduct measurements in a few series.
Observation carried out will be compared with similar measurements made in the cold
state and in the hot state after the exchange of pipeline “knees”, molders and after
checking the quality of joints of the pipeline.

Fig. 6. Measurement point.

REFERENCES

Baszkiewicz K., Latos D. ,,Technical report regarding pipeline measurements”, Warsaw, 2008.




<<
  /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


