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Tools for magnet testing

For data visualization, analysis, processing,
reporting, etc

AQA
For quench analysis

Carpenter
For test follow-up, QA/QC and data storage




Data handllng DIAdem
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& i B B ¥ = - Visualize data
=B . Zoom infout
- Compare curves
M - Data manipulation
" ¢  Sum, integrate, etc
- Scripting language
embedded
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Quench data processing: AQA

L% DlAdem - [VIEW: EXAMPLETDV] - O >
= | File View Insert Settings Window Help
AQA-zero - Settings selection w D@ EBA & 8 [FN % /B o W MHAPBF 11w B
~IE = ;
| A+ -2 RO -k~ 2R~ 5] e
General | View & Report | Advanced ICC OO | = P | MName
o O0| |8 00161 Unit
Files to analyze: 1|5 P1:49133 ¥
= X-Cursor1: -8.67E-03
HCMBHSPOO0T_0000106_M15802150855_a065(0).tdms ) L0 | = X
Select TOMS files — | |= 00144 Y-Cursor1: 1.89E-03 -
DD = L Diff_tot
= Not defined
: ] [v
Select TXT file list %E 0.0121 _ _ | H ,0.001892091...
- End Interaction pO00501
Destination folder: | | | : Diff 116
JE— \ j 0.01 y Not defined
A\zz local files\, - Select folder J"fz Select quench start point a~ 0.003845217...
o Help! 0008 - : : j E
Magnet configuration file: ; Bif T
Ci\zz local files\HCMBHSPOO01_0000106.x1sx Select XLSX fil Not defined
= - 0.006 ; o~
[] Load Dladem View file {uncheck to use ane already opened):
Select TDV file 0.0044
] Load Dladem Report file (uncheck to use one already opened): 0.0020
. Cancel
Select TDR file
O_
User name:
FIMIAMGIAR ! :
| o -0.002- ;
T T T T T .Ig T
-0.013 -0.012 -0.011 -0.01 -0.002 -0.008
Tirme [s]

4 I 1 I il H I\Sheet 1 }\Dif‘ferential Asheet 2,
P1: 49133 X-Cursorl: -8.67E-03 Y-Cursorl: 1.89E-03 ﬁ




Quench data processing: AQA

Nj HCMBHSPODO1_0000106__M1712031628_nal02(0)_ACQAzero.tut - Notepad
File Edit Format View Help
###Processed by: FMANGIAR File: HCMBHSPO0001 0000106 N1712131254 na032(0) computed (0) Automatic Quench Analysis
#HHHeading .
#File name unit Quench Heaters
HCMBHSPB@O81_8aB8186_ M1712851628 naB@2 (@) 1000 Voltage [V] 5 Resistance [2] 2500 Energy [J]
#Magnet Name unit o s |
HCMBHSPEBO1_oeeales a00 Heates2 o 3000+ 1
#Test Date unit 600 _Haater3 . 29001
85/12/2017 16:28:08 400 Heatert .o 20004
#Analysis Date unit 1500+
28/03/2018 15:00:26 200 58 AQA_DIAdem
#Temperature unit 0 | 87
4.5 K 96T File: HCMQXFNMO001-CR000051_ A201707171309 _a054(0) cmptd2
#Current unit T 0T uie 02 0% o3 U0 o o1 ois 0z : . 2
3006.12 A g Coment [4] time [5] ot ] [ =17.675 kA Blmk =12.2 T  Miits manual=20.19 MA" s
#dI/dt (t < B) unit 500 20 40
8.115 A/s 150 ? = - | curent
400 ~ H

#dI/dt (t > @) unit 125 o4 r ~ p
-1.85E+04 Afs 100 300 — 18} 4 36 — [smooth
#MaxField unit 78 = il « p—

L =] [—MIITS 0
3.82 T a0 200 g ﬂ -
#MaxGradient unit 25 [ 16 | 132 = — MITS diff SmV
2} T/m a | 100 '=\ | H - =
#Test Type unit o5y ; ; ; } . + 0 ~ 14 F 1 g E MITS _diff 10mV
Quench heater study o 0bs 01 015 D2 025 03 o oDz 01 013 02 025 . < -
#Trigger Type unit time [s] tim 3 MIITS_diff 100mV]
:ﬂazzsz:d[ause unit Parameters | toe tmax¥ mase Vimit Tmax train? Tmin Vmin Rimit | 12 F 4 24
Nall MWax 600 500 90000 90000 10000 1&O0OO 200 1000 1600 1 +
#Precursor unit Min 200000 000 0000 80000 50.00 400,00 000 000 10.00 10 F 20
NaM _Heatert 004 423 24752 92754 13871 23485 180 247 574 L
#4:80. Det _Heater2 004 415 24426 922351 16461 24862 185 242 552 8+
#Q.D(.at Name Q.Det Voltage Q.Det Time _Heater3 -004 427 93591 52024 15026 219.55 153 935 599 | LTS [MA 2.5]
##Units [V] [s] _Heaterd -0.04 398 227.79 92264 158.09 255.19 1.59 922 570 6 L
Manual 7.26318913511932E-83  -8.04955 12713/2017 TE-MSCTE  Operaor: JEROME at t_q min 20.05
Auto @ -2.62451372109354E-83 e - =
Auto_1 -2.62451372189354E-83 @ 4 b at SmV 2025
Auto_2 -2.62451372169354E-83 e

I 4 at 100 mV 19.98

att extract




Carpe nter New MSC-TF database system

L]
Playground ¥ Travel information ¥ Frequent flyers ¥ Q l I al Ity ASS l l ran C e

Sandbox Efficient communication between ourselves (i.e. in case
This is the main attraction of the Playground. All the cryostats are listed here, with the magnets that are occupying them. Of Vaca“on) and Other groups (|e W|th Cryo team1 Stra|n
measurements team)
Cluster C Cluster F
Cluster B Cluster E -
: : Data processing and storage
Cluster A Automatic reporting for EDMS/MTF (faster than manual
- reporting)
Easy statistics and data mining
Cluster D Siegtal Diode Long

@ Q . O Quality Control

Show what we’re doing to interested people in real-time
https://sm18-carpenter.web.cern.ch/ Internal/external users follow-up of activities at SM18



https://sm18-carpenter.web.cern.ch/

Carpe nte I" main functionalities

Web browser tool — universal and
easy access from anywhere (local
or remote)

User management and privileges
for controlled access

All kind of testing data storing place
Follow-up test tool
Easy sharing (web link)

resp_NAME
resp_ID
Access to location:

Notif

™ engineer

o operator

= hierarchy

= owner

© user

< visitor

Sandbox

Rooms ‘Warehouse
VIP Lounge
Customs

FregFlyers Magnets
Users
Reports

Yearly view

Individual Magnets
Users
Reports

Testplan view Access
Submit result

Accept result

Update result values

e
e,0
8,0

Rl L S N e e L S

==l =<l =< =<|<=<=<|<

Reporting Itinerary
Internal
External

Administration MagnetRegistration
EditMagnetRegistration
MagnetCheckin
EditMagnetCheckin
EditMagnetChecklin w/TP
Insertinspection
TestplanCreation
ThermalCycleCreation
EditTestplan
ReportCreate

AddUser

EditUser

e,0
e,0

2,0
e,0,h,w
a,self
a,self

RS- i T L

Delete

ToDo
Palette
Cookie
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Testplan creation

28 SM18 Carpenter infi midu
#L P

New Testplan Creation: SMC4 (SMC #4 - PIT - 201-202)

Testplan General Information

Testplan engineer® -- select an option --E|
Testplan operator® -- select an option ——E|
Cryostat name® -- select an option ——E|
Testplan comment

Testplan Activities Information

Order & Activity Name Special instructions
Magnet welcome

1.1.1 Magnet reception in SM18
Magnet on stand, before cooldown

2.1.1 Define polarity
2.1.1 Voltage taps continuity test
2.1.1 Electrical insulation test
2.1.2 Strain gages verification
2.1.2 Fiber optic verification ]
2.1.2 Quench heater resistance measurement
2.1.2 Accelerometer installation [
2.1.3 Transfer function [
2.1.3 Capacitive discharge B

Magnet onto insert installation




Testplan follow-up

Lo

At SM1B Carpenter Playground ¥ Travel information ¥ Frequent flyers Admin tools ¥ miduda (CERN) Sign out

Testplan for FRESCA2c (CRMHFRA001-CR0O00003, TP_ID #601)

Assigned station: Cluster G, HFM

People in charge: General information: ¥ Color code explanation
Magnet owner: Paolo FERRACIN (& 169094) Testplan comment: —

Test engineer: Gerard WILLERING (& 169478) Magnet information

Test operator: Max Andre PASCAL (& 162925) PDFs: testplan summary, partial internal report (logbook type), partial external report

5 O O B =~ = o> o i st e

G reen | nd |Cates Cold powering tests, high current Quench
fi n iS h ed Ste pS Hold current MgM Inductance Splice V-1 General instructions: Upload here the quench result text file U p | Oad d ata fro m

Sr::]cial‘ir::r:,ctiuns: — / a n eW q u e n C h

~ Submit new result

User: miduda

Date: [27/042018 114333

Result file: No file selecrad.

Result comments:

hig Last quench

r Existing results (table) i nfo rm atl O n
O ox /

Vincent DESBIOLLES on 27/04/2018 10:39:00

Training @ 11708 A. File: CRMHFRAOO1-
CROOOO03 H1804271039 a005(0). 4th quench

See results




Testplan control

Lighter green
Indicates
something not OK

‘,f SM18 Carpenter Playground ¥ Travel information ¥ Frequent flyers ¥ Admin tools ¥ fmangiar (CERN) Sign out

Testplan for MQXFS-3c (HCMQXFS003-CR000001, TP_ID #682)

Assigned station: Cluster D, Cluster D

People in charge: General information: ¥ Color code explanation
Magnet owner: Paolo FERRACIN (& 169094) Testplan comment: Special HV test

Test engineer: Hugo BAJAS (& 169903) Magnet information

Test operator: Jerome FEUVRIER (& 161181) PDFs: testplan summary, partial internal report (logbook type), partial external report

Magnet on i

--Cryos, BC--- CP prep CPlow | CPhighl Cryos, WU prep Warmup Cryos Ins, AW Ins dinst Stand, Goodbye__.///‘

+

#ert, before cooldown Electrical insulation test

HV Test | General instructions: Measure the leak current of the magnet
when connected to a high voltage to ground (or to other parts
of the assembly)

Special instructions: —

rExisting results (table)

NOK, Accepted
Franco Julio MANGIAROTTI on 02/05/2018

See results

Accepted by: Franco Julio MANGIAROTTI

Not OK result and

1Q%’jlst?;‘j/r\'zfagnerncn‘passed 4"/ Comment, Slgned

by operator




Data storage

mj.’ HCMBHSPOD01_0000106__M1712051628_nal02(0)_AQAzero.txt - Notepad

File Edit Format View Help

###Processed by: FMANGIAR

#H#Heading

#File name unit
HCMBHSPB@B1_B@eeles_ M17120851628_na@B2(e8)
#Magnet Name unit

HCMBHSPOB@1_oeoalesc
#Test Date unit
85/12/2017 16:28:00

#Analysis Date unit

28/03/2018 15:00:26

#Temperature unit

4.5 K

#Current unit

30@6.12 A

#dI/dt (t < @) unit

8.115  A/s

#dI/dt (t > @) unit

-1.85E+04 Afs /
#MaxField unit

3.e2 T

#MaxGradient unit

a T/m

#Test Type unit

Quench heater study

#Trigger Type unit

Provoked

#Quench Cause unit

Nal

#Precursor unit

NaM

#HHH) . Det

#(.Det Name Q.Det Voltage Q.Det Time
#HUnits [V] [s]

Manual 7.26318913511932E-83 -8.84955
Auto @ -2.62451372189354E-83 @
Auto_1 -2.62451372189354E-83 @

Auto_2

-2.62451372169354E-83 @

Quench

General instructions: Upload here the quench result text file
from AQA-zero

Special instructions: —

— Submit new result

User: miduda
Date: 27/0472018 114933

Result file: Mo file selected.

Result comments:

hint)

<« Cold powering tests, high current — Quench

rExisting result

K
D Sranco Julio MANGIAROTTI on 06/12/2017 15:56:00
Training @ 10756 A. File: HCMBHSPOOO1_0000106__M1712061556_na008(1)
File name
HCMBHSP0001_0000106_ M1712061556_na008(1)
Test Date
06/12/2017 15:56:00
Analysis Date
11/04/2018 10:15:37
Test Type
Training
Trigger Type
Natural quench
Precursor

No

Quench Cause

Mechanical origin




2% SM18 Carpenter
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SM18 summary: year 2018
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- Yearly summary
- Data chopping
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S8 SM18 Carpenter Admin toc

- Test reports”®

Carpenter chopping place..

Data Groups Magnets Results
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Development

- Carpenter: 2 developers
« First beta version: 1.5 months @ 100%

« First working version: 4 months @ 20%
- We also had some beta-testers

« Currently: improvements & maintenance @ 10%




Implementation in a new place

DIAdem, AQA, similar tools
Install and configure: < 1-2 days

Carpenter
Test plan design: 3-5 days (local)
DB* and website implementation: 3-5 days
Maintenance: ~10%

*. assuming Oracle DB is available




Summary

Magnet testing Is a very complex process

Having appropriate tools Is important for
guality assurance

Tools to analyze data and produce standard
information (AQA, ...)

Tools for test follow up and QC (Carpenter)







