






[image: PDFHALL.COM]






Menu





	 maison
	 Ajouter le document
	 Signe
	 Créer un compte







































Site pollution severity measurement in Czech Republic Basic

Feb 7, 2003 - Site pollution severity for outdoor insulation is considered to be a .... typical insulator types used in the Czech republic (long rod, cap and pin), ... 

















 Télécharger le PDF 






 30KB taille
 0 téléchargements
 233 vues






 commentaire





 Report
























C. Engelbrecht 07/02/03



36-WG11/Cavtat/148



Site pollution severity measurement in Czech Republic By Vaclav Sklenicka; EGU - HV Laboratory



Basic consideration: Site pollution severity for outdoor insulation is considered to be a parameter that depends solely on the amount and characteristics of the pollution present in the area of interest. In other words, it is a measurement of the pollution characteristics of the site, which is independent of the insulator type. This avoids the problem of different pollution classifications because of measurements on different insulator types. Another consideration is that the behaviour of insulators in polluted conditions is not only influenced by the amount and conductivity of the soluble salts, but also by the total amount of sediments present. A thicker pollution layer influences the flashover voltage negatively because it absorbs and retains more moisture during wetting conditions.



Our procedure is following: 1. Determination of the site pollution severity based on an analysis of the sediments (deposits) collected in standardised gauges 2. Selection of the insulator dimensions based on the obtained site pollution severity classification. This selection is made based on the service experience and failures of different insulator types in combination with the pollution severity classification for each site.



Method: The measurement method is based on an analysis of the deposit (sediments) collected in a standardised gauge.



Location of the gauges on a tower The gauge itself is a 1-litre polyethylene cup with diameter 100 ± 10 mm, with the opening facing upwards – see the picture above. These gauges are placed in the substations or at some relevant points along overhead lines about 2 m above ground level. There are 2 to 3 gauges at each measurement point. These gauges are collected for analysis at an interval of 4 - 6 weeks.
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To enable a statistical evaluation of the results it is necessary to have 6 - 12 measurements, which means a total measurement period of 1 - 2 years. The contents of the gauge (pollution sediment) are characterised by the following parameters: S - total amount of the sediments per unit area and time (mg/cm2.day) Sr - amount of the soluble part of the sediments (mg/cm2.day) γ0,2 - specific electric conductivity of the 0,2% solution of the soluble part (µS/cm). These values are obtained as follows: • After the gauges are carefully transported to the laboratory, its content is transferred to a porcelain bowl, of which the weight is known exactly. If the content of the gauge is dry, an amount of distilled water is added before the transfer to ensure that all the sediments is rinsed from the gauge. In many cases there are already some rainwater in the gauge, which can be partially evaporated it its volume is too large for the porcelain bowl. • The porcelain bowl is then heated in a kiln and cooled down in an exsiccator, to evaporate the water and to obtain a dry deposit. • The bowl with it content is then weighed. The mass of the deposit is then obtained by subtracting the weight of the bowl from the total mass. • The dry sediments are then dissolved in a small amount of distilled water, after which the solution is passed through a filter to remove the non-soluble components. The filtered solution is collected in a clean porcelain bowl. • The filter paper is then dried and weighed. The mass of the non-soluble deposit is then determined by subtracting the mass of the filter paper from the total weight measured. • The mass of the soluble part is then calculated by subtracting the mass of the nonsoluble part from the total mass of the deposit. • The bowl with the dissolved soluble part is then dried in a kiln to evaporate the water. • The 0,2% solution of the soluble part is then obtained by dissolving the soluble part in an appropriate amount of distilled water. The conductivity is then measured and normalised to 20oC. • The total mass and the mass of the soluble parts are then normalised to the collection area of the gauge and the number of days that the measurement covers. After the total measurement period the gauge measurements of a particular location are statistically evaluated. A Weibull distribution is fitted through the values to obtain Sm, Sr m and γ0,2 m (maximum values with probability 99,5% - it means that there is only 0,5% probability of exceeding of these values). These values are then combined to give a single value expression of the severity of the site. In giving the same importance to the three values the criterion of the classification of the pollution degree at a particular site is given by. p = Sm *Sr m * γ0,2 m
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Pollution classification As it is in IEC 815 we have also 4 pollution classes. The corresponding values of the parameter “p” are: Pollution Class I - low II - medium III - high IV - very high



Values for p p ≤ 3,5 3,5 < p ≤ 5,8 5,8 < p ≤ 8,5 8,5 < p



The following table gives the values of the prescribed withstand specific surface conductivity for laboratory tests on the insulators. For the laboratory tests the “flow on” method (solid layer pollution test without additional wetting 1) is specified in the Czech standard. In cases where no tests are performed, the selection is made according to specific creepage distance. Pollution Withstand specific Minimum specific creepage class surface conductivity distance (mm/kV) lp1 lp5 lp (µS) I 15 16 20 25 II 24 20 25 31 III 36 25 31 IV 50 31 lp1 - for insulators of overhead lines without cleaning and for insulation of substation with regular cleaning each year lp5 - for insulation of substations with cleaning 1 times every 5 years lp - for insulation of substation without cleaning Note: A longer minimum specific creepage distance is required for insulation in substations. This is because a large amount of insulators concentrated in a relatively small area increases the risk for flashover. For the typical insulator types used in the Czech republic (long rod, cap and pin), guidelines have been drawn up, based on service experience, for the selection of the number of insulators per insulator string for each pollution class. See table on the next page.



Experience with this method The first measurements, using this method, was performed in the former Czechoslovakia in the early seventies. It was started just after two blackouts due to pollution flashovers. After the re-insulation based on the recommendations presented herein no further problems with pollution has occurred. During the last two years we have started again with pollution measurements using this method. (The measurements were also performed during the early of nineties).



1



This artificial pollution test method is not described in present edition of IEC 60507, but it is used because of the long experience and many test results available for this method.
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Guidelines for the selection of the number of insulators per insulator string to be installed for different pollution severities and insulator types. Nominal voltage of Insulator type Pollution class the overhead line (kV) I II III IV 110 L 100 BH 450 2 3 L 100 BH 550 2 2 2 3** L 120 CH 550 2 2 2 3** LS 75 (85)/21 1 1 1* LS 75/25 1 1* LS 85/14 2** LG 75 (85)/22 1 1 1 LG 75 (85)/24sv 1 LG 75/22s 1 1 1 1* LG 60/22 1 1 1 PSG 120 A 8 8 9 11 PSV 120 B 8 8 9 11 220 L 100 BH 450 4 L 100 BH 550 4 4 4 5 L 120 CH 550 4 4 4 5 LS 75 (85)/21 2 2 2* 3** LS 75/25 2 2* LS 85/14 3 3 3* 4** LG 75 (85)/22 2 2 2 LG 75 (85)/24sv 2 LG 75/22s 2 2 2 2* LG 60/22 2 2 2 PSG 120 A 16 17 19 22 PSV 120 B 16 17 19 22 400 L 100 BH 450 5 6 7 8 L 120 CH 550 5 6 7 8 L 160 BE 550 6 6 7 8 LS 75 (85)/21 3 3 4 4* LS 75/25 3 4** LS 85/14 5 5 5 6 LG 75 (85)/22 3 3 3 LG 75 (85)/24sv 3** 3 LG 75/22s 3 3 3 LG 60/22 3 3 3 PSG 120 A 23 27 32 36 PSV 120 B 23 27 32 36 PS 210 B 23 27 32 36 PS 210 V 23 27 32 36 Note: *) Only for reconstruction or re-insulation of the existing overhead lines where it is not possible to use longer insulator strings **) Good for extremely high pollution
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