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36-WG11/Mannheim/187



IEC 60815 Are the creepage distances too low ? What follows is a summary of an e-mail correspondence between Chris Engelbrecht and Clive Lumb discussing the possibility that the creepage distances given by IEC 60815-2 might be too low for high pollution/high NSDD sites. Chris said: I have just had a very interesting visit to Oman to inspect and evaluate the insulation on a 132 kV line. This made me dig in the literature for Desert pollution and especially one paper caught my attention. I attach it for your information. (See 36WG11/Mannheim/188). From their paper you can make a design curve (still based on specific creepage) for porcelain longrod insulators which I also attach (See below). Now the interesting thing is that according to them the high NSDD content makes that you need a much longer creepage distance than what is normally the case! And this is where my visit to Oman came in. They have a 132 kV line (one year in service) with a Specific creepage of 41mm/kV (USCD of 71 mm/kv) which flashes over so often that the installed longrod insulators are defenitely under dimensioned. From the information I have it seems to be in agreement with the curve on the graph. Znaidi has complained of the same thing in Tunisia where they have 45mm/kV and higher (cap an pin insulators this time) that also flashes over regularly. It seems from these results that the creepage distance for class e (High ESDD & NSDD), as recommended in the revised document, is too low.
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Clive said: I know the famous paper - this is also a good justification for using anti-fog profile insulators for desert areas since it is the only way to get sufficient creepage into the necessary connection length. To me this means that the NSDD corrections on the figures in part 1 are almost right, though they should slope even more to the left. The results from Ghazlan are extreme with respect to the 60815-1 figure 2: 4mg/cm² (and probably 20-40 mg/cm² NSDD). This puts us in the top right corner of the graph where it is evident that we will need more than the "normal" 55mm/kV USCD, given these figures I would recommend 70mm/kV by extrapolation from figure 1 of part 2, this gives 40mm/kV "old style"; this is closer to the design curve in your graph. If you look at the Dhahran results (0.1 mg/cm², 5-10 mg/cm² NSDD) you just fall in the "very heavy" class giving a USCD of 55 mm/kV before any other correction. This is 32 mm/kV "old style" which is also closer to the design curve in your graph. This seems to indicate that we need to go up yet another pollution severity class for very high NSDD. I would be tempted to pull the tops of the lines of the figures 1&2 in part 1 together towards the left, leaving the spacing at the bottom as it is. This would open up a region on the top right for an "extreme" class - but I am not sure that we could convince everybody of the need/justification for this (there are already a load of people complaining that we shouldn't have added the "very light" class), it might be worth a try all the same. This would mean adding class f to figure 1 of part 2 with a midpoint value of about 70. This still doesn't totally cover the Oman/Tunisia problems, but it brings us into the right ball park. If we made the curve on fig2 of part2 steeper, i.e. taking the mid-point of the new class f up to 80 mm/kV, then an intelligent engineer could probably get it right. Another solution (for Raouf's case I think, if I remember correctly the problem line is coastal) could be to specify that if combined class A/B pollution is expected, then a sort of sum of the squares of the severities/USCD should be made if either SPS or SES is heavy or higher. For example, if he has class f ESDD and class c SES then his USCD should be sqrt(70² + 35²) = 78. (I may be talking out of my posterior here ;-). Chris said: I basically agree with your suggestion. A move of the top of the figures to the left will suffice, we can leave the bottom alone. Unfortunately I have not yet ESDD/NSDD results from Oman but I will encourage them to do so as they were not "happy" with the old IEC recommendations. Anyway it seems that the NGK curve of the effect of NSDD should be taken seriously. We thought that the problem in Tunisia was the non-uniformity of the deposit, but I am beginning to think that the effect of the NSDD was more important that what we previously would have admitted. So everyday you learn something new.
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Always August 

Transcribed by [email protected] - jazz-transcriptions.blogspot.fr. â„¢â„¢. EÂ¨â€¹. GÂ¨7/DÂ¨ ... Brad Mehldau, Nearness w/ Joshua Redman (2016). &bbbbbb. âˆ‘.










 








August 2011 

Distribution rÃ©guliÃ¨re d'eau sur le site (20litres/personne/jour). Oxfam .... AmÃ©nager une Â« gare routiÃ¨re Â» pour le transport des personnes Ã  besoin spÃ©cifiques.










 








August 2017 

15. 16. 17. 18. 19. 20. 21. 22. NO SCHOOL. 23. NO SCHOOL. THANKSGIVING. 24. NO SCHOOL. 25. 26. 27. 28. 29. 30. OHS VOLLEYBALL. November 2017.










 








item 187 les différents types d'immunodépression 

suit les explorations en cas d'échec. –. –Les autres infections observées sont peu fébriles comme la candidose oesophagienne, les diarrhées parasi- taires, les ...










 








August 1957 - Meccano Magazines 

If you have a good G.C.E. (Ordinary or Advanced), are keen on engineering ... The Marine Boat Motor is an ideal power unit for this model, Operates on 2-3 cell ...










 








Computer Shopper - August 2005 

Aug 15, 2005 - It's the little things that separate a pro PC user from an ama- teurâ€”and here ..... of e-mail address- es through Web-site registra- ...... jog-dial control it did on pre- .... When set to manual, the camera responded quickly and pre










 








AUGUST 2019 Liturgical Schedule 

Thursday, August 15th is a Holy Day of Obligation~The Assumption of the Blessed Virgin Mary. Sign up sheets will be available in the vesting room.










 








August 1964 - Meccano Magazines 

IN THIS ISSUE. The British ... Dunlop make belts for conveying all kinds of materials; now they have .... 10th Model Railway and Transport Hobby Show is being held at the ...... in Paris; moreover most of their mechanics were French- men.










 








August 1954 - Meccano Magazines 

Landau. W.4. FTeue stnd me yÃ»ur Iree bock ananas E.M.L INSTITUTES. The Ã¼nhr PasnÃ® ... 4111 pÃ§rt'ect _ gwe clear maton for a great. Of a" good dealers and stores. Il. |- - ". I .u. . .I- ..... These new engines belong to power class 3, and form.










 








August 1971 - Meccano Magazines 

Self-winding balance-wheel clock in Meccano O Building a simple sailing dinghy ... Cars, Model Engineer, Radio Control Models, .... Model M king Trophy,. 10.










 








August 2011 - UNHCR 

Avril 2013. Fiche d'information. 11,638 29 avril 2013. 2,400 MÃ©nages. GÃ©ographique. CoordonnÃ©es GPS. Longitude: E: 003Â° 25' 13,3''. Latitude: N: 14Â° 54' 28,6''.










 








August 1950 - Meccano Magazines 

FOR 40 YEARS we have specialised in "O" Gauge Electric Model Railway Equipment with special ..... Motor racing is becoming increasingly popular, modern, in ...










 








August 1941 - Meccano Magazines 

DOS. SHQES. SCHATS THE. GIRLS. SEL. COME TO WORK. IF HE. Ö†013Õ� -. VAJAJU .... MADE IN ENGLAND BY INTERNATIONAL M O DE LA IR C R AF T L T D .... Air Marshal Sir Philip Bennet Joubert de la Ferte, K.C.B., C.B., C.M.G., ...... painted in a livery of r










 








August 1965 - Meccano Magazines 

And presto! ... Editor Charles E. Deane; Design R. S. Sodhi; Advertisement Manager Tony ... get-together is the magnificent double-page spread Picture-Story.










 








August 2003 .fr 

Aug 1, 2003 - would say, 'Wait a minute, this is not safe,' can't come argue their cases ..... ly become a summer routine in many areas ...... light with nocturnal light exposures [with a 100-watt lightbulb] ...... 2; 2000. Available at www.futureofc










 








August 1962 - Meccano Magazines 

can be set to operate to twelve different codes, each requiring the use of the ..... the nature of that fault, and this appeared .... continued until all the required trucks Only very occasionally did a truck fail to .... Mercedes-Benz of a few years










 








August 1942 - Meccano Magazines 

WORTH. WAITING. Till VICTORY is ultimately achieved boys there will be a ... 350 published stories-the most authentic treatise ... STONE LITERARY AGENCY (Publishlog Dept. ... This is the ''LOWKO" Universal Wagon and Coach Coupling- .... the many othe










 








August 2011 - data.unhcr.org 

31 mai 2012 - Répondre aux besoins de protection des enfants et des jeunes (les enfants séparés ou mineurs non accompagnés, la naissance d'inscription / de naissance, des certificats délivrés BID) et faciliter le regroupement familial. ▫ La sécurité 










 








Revised August 1998 

the payoff on an asset becomes riskier in the sense of second-degree ...... SAMUELSON, P.A., (1963), The Fallacy of the Law of Large Numbers, Sciencia, 98,.










 








Results 02 August 2009 

3 337 ESP - Crew: Albert TAFALLA SORIANO. 1:46.49 (4). 3:40.91 (3). 5:34.53 (4). 7:24.72. Final A. 7:58. 4 340 SUI - Crew: Samuel HABERTHUER. 1:45.52 (3).
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