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Why developing STEAM apps?

STEAM
develops

app
* Reduce learning curve for the users

» Solve specific tasks more efficiently

User
User runs

_ requests
* Faster feedback exchange with users ffature app

Feedback
to
STEAM
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Two approaches tried so far

e Offline based

* No need to install payware software

e Graphical User Interface available

* Runs locally

* New versions need to be downloaded
e Shared via download link

* Can’t be modified by the user

Executables Notebooks

Online based

No need to install any software

Runs like an interactive script

Runs in the cloud (can’t run executables)
New versions uploaded online

Shared with a web link

Can be cloned and edited by the user




Example 1: SMIC (Self-Mutual Inductance Calculator)

4 SMIC

Total self-inductance per unit length [H/m]

Self-mutual ind. between coil sections [H/m]

8.116e-03
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Self-mutual inductance between turns [H/m]
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SMIC v. 1.0 - 19 July 2018

©2018 E. Ravaioli (CERN) and L. Brouwer (LBNL)

STEAM website

Select File

Bigger Plot

Calculate

e (Calculates self-mutual inductance per unit
length between each magnet turn

» Useful for voltage to ground simulations

* Runs in ~1 minutes for a typical
accelerator magnet (hundreds of turns)

* Written in Matlab, and comes as a .exe

 Doesn’t work for solenoids
* Doesn’t include effect of iron-yoke

\\cern.ch\dfs\Projects\STEAM\Other\SMIC\for testing

Developed with
L. Brouwer, LBNL, CA



file://cern.ch/dfs/Projects/STEAM/Other/SMIC/for_testing

Example 2: Fresca2 COMSOL app
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) * Calculates electro-magnetic and thermal

Il transient in the magnet
* Conductor parameters and operating
1l conditions can be changed

i * Developed in COMSOL, comes as a .mph
Zij
ol
' \\cern.ch\dfs\Projects\STEAM\Othe\FRESCA2

Developed by L. Bortot
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file://cern.ch/dfs/Projects/STEAM/Other/FRESCA2

Example

3: 11T dipole COMSOL app

(s |

Main
Calculation / Results  Magnet settings

Geometry / mesh

A\ A\

Plot 20 magnet Plot 1D CH
geometry geometry

Plot 2D magnet
iy Plot 1D QH mesh

Results

Current as a Voltage to

function of time around
Max
20 temperature
temperature B
Heater

Quench load e
Initial current: 11.85e3 A
EE delay: 999 s
QH delay: 0.004 5

Run simulation

Q Q @

m

Untitled.mph - 11T, QHs, 11.85kA — O *

0.28
0,26k
0.24F
0.22
0.2
018F
016k
0.14F
012 F
01k
0.08F
0.06
0.04F
0.02

* (Calculates electro-magnetic and thermal
L-adfiaa transient in the magnet

Time=0.66 s Surface: Temperature (K)

———— — * Conductor parameters and operating
160 conditions can be changed
* Developed in COMSOL, comes as a .mph
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80 \\cern.ch\dfs\Projects\STEAM\Other\FRESCA?2

60

Developed with

M. Mentink
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file://cern.ch/dfs/Projects/STEAM/Other/FRESCA2

Example 4: MQXF COMSOL app
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file://cern.ch/dfs/Projects/STEAM/HL-LHC/MQXF/ElMaThMe/Comsol

Example 5: MQXF LEDET app

|4 appMQXF

- O X

MQXF LEDET App - v. 0.1 - May 2019

ﬁm ©2019 E. Ravaioli (CERN) and STEAM team
Report a bug | STEAM website

Circuit Parameters Values Conductor Parameters p1 P2 p3 pa
Magnetic length [m] 7.1500 RRR 150 150 150 150
Initial current [A] 16471 f_stabilizer [-] 0.3005 0.3005 0.3005 0.3005
Circuit+ Crowbar resistance [Ohm] 0.5500 e [A*T*0.5/m*2] 3.8774e+...3.8774e+... 3.8774e+... 3.877de+... .
Crowbar voltage drop V] 5.2000e-04 Faho.ef L * (Calculates electro-magnetic and thermal
Power supply switching-off time [s] 0 . .
Energy-extraction triggering time [s] 99999 tra nSIent N the magnet
Energy-extraction resistance [Ohm] 0.0375 \ ‘ I 10 .
CLQ unit tiggeing fme 5 5.0000¢-04 — * Conductor parameters and operating
s —
CLIQ unit charging voltage [V] 1000 = ..
CLIQ unit capacitance [F] 0.0400 . % Cond|t|0ns can be Changed
CLIQ circuit resistance [Qhm] 0.0500 . . = . ~ .
[ ]
QH triggering time [s] 0.0040 q § Cpr Meas Ru nS In 2 mlnutes
QH charging voltage PER STRIP [V] 450 . .
QN capacitance PERSTRP V] 00141 ==\ . * Written in Matlab, and comes as a .exe
QH warm resistance PER STRIP [Ohm] 0.3300 - Run LEDET
Simulation status _
Qutput
Simulation Summary Values 20
Time used for quench load [s] -0.0150
Quench Load [MIi] 27.4100 15 100 ’1' 0 —
Hot-spot temperature [K] 212 — . £
o
T~
= & A"z
5 é 0 - - 1
E s - =
Resistances IS -50 =
lﬂ’oltages V 0 1o @‘ i §
Temperature ~
Debug Stuff ‘\;;Ltflg;ato ground p 100 0 100
W
0 0.2 0.4 0.6 0.8 X [mm]
Large Plots Time [s] Selected time [s] [ g1 |
o I di
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Example 6: Semi-automatic generation of LEDET input file

Look-up table controlling power supply

Conductor properties in each group T

Current [A]
-
L
2

2500 1 == pC
—— UT

st * Manually define input parameters
Time (<] * Visualize inputs

Differential inductance versus current

* Generate a LEDET input file
* Runsin ~1 minutes
e Written in Python

e Can be cloned and edited

105

1.00

0 5000 10000 15000 20000 25000 30000

Factor scaling nominal inductance [-]

L A M AB ]-f]j current [A]
A D ™ AN ‘E‘
1 https://swan001.cern.ch/user/emm/notebooks/SWAN
C C projects/sigma2ledet/Demo.ipynb
R_capa T
Iat — 1] 11
‘-.._______...--

Ue
ey — |q 11— Developed with
R_EE_triggered R_circuit Ud_crowbar R_crowbar = M. MaciejewsKi



https://swan001.cern.ch/user/emm/notebooks/SWAN_projects/sigma2ledet/Demo.ipynb

New developments?

Send us your wishlist !
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