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ALL QUENCH TESTS WERE AT 1.9 K AND 20 A/S UNLESS OTHERWISE INDICATED. QUENCH #

Ultimate Current = 17.500 kA

Quench plot and Vtap quench
location information in this talk are
from Joe Muratore.

Many thanks to the crew at BNL!
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Full length Z-coverage
with 111, 50mm-long

flex circuits.
Overlapping, dipole and
quadrupole bucked (DQBuck)
circuits, staggered so there are
no ‘dead zones’ in Z

Theta detection with
12, full-length DQBuck

radial circuits
Positioned every 30 degrees.
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Qstart z=+900-950mm MQXFAO5 Quench #1 (Fri 16-Apr)

lo = 14486.10 A

al = 24.2 Milts
Location = Coil llﬁ@u layer pole turn non-transition si ight section
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MQXFAO5 Quench #2 (Sat 17-Apr)

lo=15377.05 A
al = 24.6 Milts
Location = Coil 116{Q2) A5-A6 inner layer pole turn non-transition sidestraight section first

Coil 116 (Q2) B7-Bb oute on-transition side straight section 8 ms later

Flux (Vs)



Flux (Vs)

«107° MQXFAO5 04-17-1203\_QA3\_Quench2

8
61
4
2

of

~-73300 (z= 1000, ch75)
73350 (z= 1050, ch76)
~+ 73400 (z= 1100, ch77)
73450 (z= 1150, ch78)
73500 (z= 1200, ch79)
+Z3550 (z= 1250, ch80)
73600 (z= 1300, ch81)
73650 (z= 1350, Ch82)| st
~+Z3700 (z= 1400, ch83) fobekX:
273750 (z= 1450, ch84) $r5¥
~~ 73800 (z= 1500, ch85)

-2 -

s
o
[

-12

Qstart ~Z=+1300-1350mm

0.045 -0.04 -0.035 -0.03 -0.025 -0.02 -0.015 -0.01 -0.005 0
Time_s



MQXFAO5 04-19-1109 QA3 _Quench4 105 6
-0.05 - >i élo
Qz tra%/}_ Ql
-0.045 |- 0.8 n % "
-0.04 | 0.6 3
.0.035} 10.4 | Quench #4
2
0.03 10.2
O : ' & am
g -0.025 - ' 0 = >
-— ' i E | 0 —
- e 5
002, 4-0.2 3
S .1 T
h : -0.4 ﬂ
‘ -2
_0.01F -0.6
-0.005 |- -~ | 0.8 -3
i
Q== ¢ | =1 —4
2500 2000  -1500 000  -500 0 500 1000 1500 2000 2500
Zpos (mm) 5

Detecting quench here?
MQXFADS5 Quench #4 (Mon 19-Apr)

lo =15646.89 A

Ql = 25.2 Milis
Location = Coil 207{Q1) B4-B5 outer layer pole turn transition sidéystraight section
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MQXFAD5 Quench #5 (Mon 19-Apr)
lo=16230.15 A

al = 25.3 Milts
Location = Cail 2

Bb6-B7 outer layer pole turn non-transition side’straight section
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MQOXFADS Quench #6 (Tue 20-Apr)

lo =16230.90 A
Ql = 24.9 Miits

Location = Coil z@er layer pole turn non-transition side straight section + rﬂ@
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MQXFAO5 Quench #7 (Wed 21-Apr)

lo=16225.79 A
Ql =24.7 Milts

Location = Coil 207 (Q1) AZ-A4 inner layer pole tury
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Summary/next steps:
* Quenches were all clearly detected in Z antennas — including outer coil quenches(!).

e Quenches were all also detected by Theta antennas and seemed to corresponded
well with the voltage tap determinations even for outer coil quenches. Quench #6 is
perhaps an exception — it showed quadrant but not single location. Further analysis
needs to be done to understand this.

* Detection of outer coil quenches was perhaps aided by their being at the pole turn,
but results are encouraging from sensitivity point of view.

* Need to get into more details of voltage tap data to understand additional features of
data.
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QA active length 4800mm (+/- 2400 mm from QA center)
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Center of QA about 96mm above magnet center when suspended.

Length of magnet coils at 1.9K = ~4530 mm

(4200 SS + 155 NLE + 175 LE) fiagnet center around 2250 from NLE

=» Start of NLE of coil is 2100+155+96 = 2351 mm below quench antenna center or
~50 mm above QA z=0 (i.e. subtract 50mm from QA segment name to get quench z-position wrt NLE coil

J. DiMarco 03Nov2020
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phase 30°

Zisrom MLE
(04 battam)

to find quench location, assuming 2
signals rize simultaneously, use the
larger of the signals - the quench iz
within 0-50mm greater than the signal
name (e.g. if 850 and z1000 rise at
same time, the quench is in the region
Z=1000mm to z2=1050mm). Similarly, if 4
signals rize simultaneously in the end
regions, then guench is within 0-25mm
greater than the signal nams.

Quench antennas are
manufactured with & antennas
to a 'panel'. The panels are
denated pil through pi3 in this
schematic.

The Z-extent of the panel is
indicated by the repetition of
the antenna signal over a length
of the array. Each ZOA is
100mm long.

| Panel with phase 0 |

Tap View

| Panel with 30 !
| degree angular shift
'\' o -

Wiew from top,
arrows indicate Xy
orientation

| Mote: There are FOUR layersin
the end [two in the straight
section] where panels ars
wrapped with 3 angular shift of
30 degrees (3o that there are
no azimuthal dead zones) as
indicated in the sketch above.
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Quench Origin Angle
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Quench Origin vs. Angular Profile for quench type tanQ
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