Summary report on collared coil dimensions and coil sizes for 2092 and 2098 magnets.
Iouri Vanenkov AT/MAS

Collared coil dimensions data. 
In figure 1 the data on collared coil dimensions measurements is shown for all magnets of firm 2. The statistics 
 on quench location shows that the more then 65% of first quenches take place at the non-connection side end of the magnet. Therefore in figures 2 we have tried to correlate the data on collared coil dimensions measurements (later CCD) taken at the non-connection side coil ends with the level of the first quench. In fact the point-to-point correlation is only good for the magnets of pre-series in which we have a number of magnets collared with very low pre-stress in coil ends. We should remark that unfortunately  for most of the magnets of series the quench location is not clear as the training was performed without the quench antenna (in figure 2 the magnets tested with shaft are marked with filled dots). In figure 3 we have sorted the same data by the CCD value. If we compare the moving average on first quench level with the CCD data, we can see that there is a kind of threshold level at ~186,55-186,60 mm above which the level of the first quench is statistically higher then 7,5 T.  It is known that the azimuthal coil pre-stress is not the only parameter determining the quench performance of the magnet. Nevertheless we notice that in the magnets with higher pre-stress the probability of having low quench level is lower.  As we can see from figure 3 both magnets 2092 and 2098 seems have sufficient coil pre-stress at coil ends, and in fact the level of first quench in 2092 magnet is very good: above 8T, while it is not a case for magnet 2098. Among 10 magnets produced around the same period of time the coil pre-stress in coil ends is varied in acceptable range (figure 4), while the quench performance of this two magnets is somewhat different: after the third quench the quench level in magnets 2092 and 2098 is saturated and even shows some degradation (see figure 5).
Coil size data.

The coil sizes at firm 2 are measured on one outer and one inner layer per magnet. The measurements are taken in 14 longitudinal positions over the straight part of the coil. The whole statistics on coils of firm 2 is shown in figure 6, and in figure 7 the available data on coil sizes for magnets 2090-2100 is shown (the same data in figure 6 is in between two vertical dashed blue lines).  In these figures the average coil size computed on data from 14 longitudinal positions is shown.  In fact the coil sizes of magnets 2092 and 2098 is not much different from the other magnets of 90’. For example the coil size of 2092 is very similar to 2091 and the 2098 to 2100, but the magnets 2091 and 2100 have shown excellent quench performance. There is no much difference between these magnets for the coil size variation along the coil (see figures 8 and 9). 
Conclusions: 

It seems that the origin of poor Q-performance of the magnets 2092 and 2098 is not related to the coil pre-stress at any part of the coil.
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Figure 1.

[image: image2.emf]Firm-2. 

First quench level & coil pre-stress in coil ends by CCD data
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Figure 2.
[image: image3.emf]Firm-2. First quench level & coil pre-stress in coil ends by CCD data 
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Figure 3
[image: image4.emf]CCD data for magnets 2090-2100
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Figure 4
[image: image5.emf]Quench history of magnets 2090-2100
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Figure 5
[image: image6.emf]Firm 2:   Inner and outer layers coil size 

(measured as single layers)
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Figure 6.
[image: image7.emf]Coil size in magnets 2090-2100
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Figure 7.
[image: image8.emf]Coil size along the straight part of the coil.
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Figure 8.

[image: image9.emf]Coil size along the straight part of the coil.
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Figure 9.

� The summary file on quench statistics  made by M. Pojer available at  \\web3\lhc-div-mms\Quench working unit\Quench tables\Files\quenches summary tables_new.xls





