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Recent MQXFA12 Chronology

 Magnet Preload Complete: 10/13/22

 Magnet EQC started 10/18/22
 PH, SG connectors, and CVTs were already mounted to 

LE and RE skirts, etc.

 Only missing connector block was FVTs from Splice box

 All tests passed successfully 10/24/22

 Splice box assembly started 10/25/22
 FVT connectors were then added to LE skirt; completed 

10/27/22 (This is the only configuration change from 
earlier successful EQC)

 Magnetic measurements & fiducializations
completed 11/6/22

 MQXFA12 Final EQC started 11/7/22
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MQXFA12 EQC Chronology

 Day 1 (Mon 11/7):

 EQC hipot initially noticed higher than normal 

leakage current (coil to ground)

 Hipot failed Coil to Structure, 300 V

 Action: CLIQ lead moved and protected

 Hipot failed Coil to Structure, 900 V 

 Action: Noticed FVT wires were wrong, Not Axon HH2619

 Conclusion and Actions taken:

 Replace FVT wires with proper Axon HH2619
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MQXFA12 EQC Chronology (2)

 Day 2 (Tue 11/8):
 Hipot failed 3.65 kV

 Video captured simultaneous flashes on pins on LE SG connectors 4-3, 4-6 
(Shells/Coils, respectively)

 Disconnected SG harness from RE end (Coils, Shell 7)

 Hipot failed 3.67 kV
 Video captured flash on a single SG pin on 4-3 (shell)

 Noticed Shell gauge with ”low wire”, attempted to move away from shell; 
reconnected RE SG harness

 “Ground to ground” is a strange breakdown…

 Hipot failed at 3.51 kV
 Video captured simultaneous flash on single pins of 4-3 and 4-6

 Disassembled SG connector block on LE
 Bundled 4-1 to 4-3 connectors (shells) and Coils & rods (4-4 to 4-7) separately 

and protected with Kapton to skirt

 Hipot passed 3.68 kV
 FVT connectors (with Axon wires) were not connected to LE skirt yet

 Conclusion and Actions taken:
 Protection of SG to skirts with Kapton is beneficial, Kapton layer added to 

LE top skirt
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MQXFA12 EQC Chronology (2)

 Day 2:
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Initial theory of path
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Only known

to 100 V



MQXFA12 EQC Chronology (3)

 Day 3 (Wed 11/9):

 Hipot reached 3.68 kV, failed ~5 sec into hold

 LE Video captured flashes on pins SG pins still (4-3 to 4-6)

 RE video also captured flash reflection from Q2 inside bore

 FVT connectors still not connected to LE skirt yet

 Conclusion and Actions taken:

 Remove SG connectors from coil from RE skirts

 Re-soldered Shell 4RT gauge lead to add relief
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MQXFA12 EQC Chronology (3)

 Day 3 (Wed 11/9):
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MQXFA12 EQC Chronology (4)

 Day 4 (Thursday 11/10):
 Hipot coil to structure test failed at 3.45 kV

 Did not see flash; heard ”near FVT, or through bore”

 Had disconnected RE SG connector block from skirts

 Hipot test failed with high leak @350 V @39.8 µA

 Hipot test failed with high leak @520 V 39.0 µA

 Diagnostics performed
 Coil to Structure Open

 Coil to Pole Diagnostics (11 segments, SG on Segment 10 from 
LE)
 Q1: Open

 Q2: 220 kΩ (Segment 10)

 Q3: 40+ MΩ

 Q4: 950+ kΩ (Segments 10, 9)

 SG wires connected in groups (T, Z, per station)
 All gauges open to coil
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MQXFA12 EQC Chronology (4)

 Day 4 (Thursday 11/10):
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MQXFA12 EQC Chronology (5)

 Day 5 (Monday 11/14):

 Coil SG connectors still not on RE skirts

 Coil-Pole Diagnostics (11 segments, SG on Segment 

10 from LE)

 Q1: Open

 Q2: 238 kΩ (Segment 10)

 Q3: 35+ MΩ (Segments 11, 10)

 Q4: 66 kΩ (Segment 10,9)

 Pole-Structure continuity

 All coil poles open to Structure

 Coil-Structure continuity is open

 Have not performed any operations since before the 

weekend
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MQXFA12 EQC Chronology (5)

 Day 5 (Monday 11/14):
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Q2

Q4



MQXFA12 EQC Chronology (6)

 Day 6 (Tuesday 11/15):

 Coil-Pole Diagnostics (11 segments, SG on Segment 

10 from LE)

 Q1: Open

 Q2: 238 kΩ (Segment 10)

 Q3: 35-45 MΩ (Segments 11, 10)

 Q4: 68 kΩ (Segment 10, 9)
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Present Continuity Checks
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1
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4

Pair Status Notes

1. Coil to Structure Open

2. Coil to Pole Q2, Q4 weak Passed 100V 

acceptance initially

3. SG to Pole Open

4. SG to Coil Open



Notes

 Coils and SG all passed earlier (post-preload)

 May still have had a weak condition that eventually 

broke down: coil-pole + coil SG-ground

 Unknown: Coil-Pole integrity above 100 V

 Coil SG was installed by a new technician

 Also reused some wiring from MQXFA06

 Shell 4RT gauge had a ”close” wire to shell

 After repair initially passed
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MQXFA12 Coils SG installation (several)
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Small gap at start of 

relief bend


