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Quench antenna design and layout

27 elements covering the entire magnet length, having uniform spacing of 160 mm
between the elements

The antenna has been developed at LBNL
and consists of PCB elements with two
orthogonal pairs of dipole-bucked coils in
commination with a dual op-amp with a gin
factor of 500

It has been used in MQXFAP1 in the 16-
element configuration.

BNL has built new support structure and
extended the antenna to 27 elements
uniformly covering the coil length
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SEE NOTE 1.
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SEE NOTE 1
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Quench antenna placement in the MQXFAO3 magnet

QA was placed in the warm bore during
training

Signals were acquired at 100 kHz using
NI ADC hardware

Raw signals were plotted together with
coll voltages to determine active element
for each quench

For some quenches active element
signals were clear and easy to identify
while for other they were near noise level
(or below...). The reason for the latter is
unclear, as presently antenna is covering
the entire coil length with high density,
and no “dead zones” due to sparse
placing of the elements are expected
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Example of a “good” QA signal: quench #4
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Quench location distribution summary
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Active quench antenna elements for MQXFA3 quenches oo

Ultimate Current = 17.890 kA
30min hold at 16670 > Minhold at 16470A  QUENCH at 16570 A
NO QUENCH NO QUENCH after 1 min 30 min hold at 16670 A
Quench1 - QA12CD (?) 17000 — \ \ WNW
NO QUENCH

Quench2-?(nosignal) e <. . - Nominal Current = 16.470kA

< * A
Quench 3 —QA5CD (?) < 16000 ———— . —— A

'—

4
Quench 4 - QA17CD i A

o
Quench 5 - QASAB g 15000 +—

I

H [ ]
Quench 6 - ? (no signal) :z':
3 D 14000 —
Quenc h7- QA7CD ( ) ) o B COIL 110 A7-A8 Inner Pole Turn Transition Side Straight Section
Que nchg8-? ( no sign a |) COIL 111 A6-A8 Inner Pole Turn Transition 'S'{de Sfraight S.ection +.RE
13000 COIL 111 A4-A6 Inner Pole Turn Non-Transition Side Straight Section + LE
Que nch 9 — QAllAB A COIL 111 A7-A8 Inner Pole Turn Transition Side Straight Section
4 COIL 111 A5-A6 Inner Pole Turn Non-Transition Side Straight Section

Quench 10- QA23CD *Question marks are for signals very low in amplitude 12000 — NO QUENCH

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

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




Addendum: all QA signals for MQXFA3 training

MQXFA Superconductor Perf., Production, QA/QC



Active quench antenna elements for MQXFA3 quenches

Quench 1 - QA12CD (?)
Quench 2 - ? (no signal)
Quench 3 — QA5CD (?)
Quench 4 —QA17CD
Quench 5 -QA8AB
Quench 6 - ? (no signal)
Quench 7 - QA7CD (?)
Quench 8 - ? (no signal)
Quench 9 -QA11AB

Quench 10- QA23CD *Question marks are for signals very low in amplitude
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