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Subject:
Summary of today's meeting on C2 current centroid target

Art, Steve, Mike, Jim, and I had a meeting today to discuss whether the setting of the side clamps for the C2 coil should target the original design location of the current centroid or the location achieved on the C1 coil. It was important to decide this question quickly as the winding crew will be ready to set the side clamps tomorrow and the clamp setting templates still have to be made. This requires Art's calculations of the desired side clamp locations, which depend on which current centroid is chosen as the target.

The decision was that the C2 coil should target the achieved C1 current centroid. On subsequent type C coils, the target will be a rolling average of the achieved current centroid for previous coils, i. e., C3 will target the average of the achieved locations on C1 and C2, etc.

The rationale is that it is important to achieve stellarator symmetry to the extent possible. This plan would yield a set of type C coils with achieved locations of the current centroid that are bunched around an average value that is close to the design value and where the bunching is tighter than it would be if each coil targeted the design current centroid.

The following points were made during the discussion:

1. The remeasurement of the region between clamps 51 and 71 on C1 and Art's analysis shows that we can reproduce the measurement of the as-built current centroid to within +/-0.005". Note that this is based on averaging many measurement points at a given clamp location and on the fact that the current centroid shifts by less than the shift in the top or side of the pack. This comparison is not same as the reproducibility of a single measurement. Thus, it is sensible to talk about positioning the current centroid to approximately +/-0.005".

2. Art has calculated target side and top clamp settings for both the design current centroid and the achieved C1 current centroid. The settings are nearly the same over much of the coil and where they are significantly different, the top and side clamp settings for C2 targeting C1 are reasonable and should be achievable in the field.

3. The measurements of the bare winding surfaces for both the C1 and C2 winding forms show that the deviations from the design values are similar in both coils, i. e, on average, the as-built winding surfaces are similar. Note that there are some differences in individual locations but they are typically not large. So it is reasonable to expect that future type C winding forms will be similar. Thus, there is not a large risk that a future type C winding form will have winding surfaces that are different in a way that does not allow us to reach the C1 target current centroid.

4. We will set the side clamps on top of the cladding before the ground wrap is installed. On the C1 coil, the clamps were set after the ground wrap was installed but this was felt to lead to uncertain settings due to the sponginess of the ground wrap.

5. On the C2 coil, the conformance of the installed cladding to the winding form is very good. The electrical continuity go-no gauge supplied by P. J. Fogarty was used to verify good conformance of the cladding to the winding surfaces. The acceptance criterion was 0.060". This value is slightly larger than the sum of the nominal thickness of cladding plus Kapton tape (0.0475") and a "gap" value of 0.010" which accounts for small gaps between the cladding and winding surfaces and a small glue thickness. These values come from the revised drawing for the type C winding pack dimensions.

6. We agreed that the component stack up values given in the revised drawing for the type C winding pack dimensions are correct and that they will be used for Art's calculations of clamps settings and later calculations of pack adjustments and of the achieved current centroid.

I think these were the main points. If I have missed something or have it wrong, please let me know.

Thanks,

Brent

