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Who are we?

» S2Innovation was founded in
December 2017 by:

» Piotr Goryl, former Head of IT
and Controls at SOLARIS,

» Wojciech Soroka, former
Procurement officer at
SOLARIS

» Since 2019 S2Innovationis a
Polish-Slovenian Joint Venture
(Investment of Cosylab d.d.).
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19+ (not-only) engineers
with experise on

Control systems engineering:

Open-soruce SCADA
frameworks,

PLC
Software development:

Python, C++, Java, .Net,
HTML/JavaScript/CSS/REACT,
Matlab

Tango Controls, EPICS
Documentation,

DevOps,

TANGA.
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The Fast Orbit Feedback

» The Fast Orbit Feedback system at SOLARIS is designed to complement the software-based Slow Orbit Feedback
and provide orbit correction in the frequency range of up to 10 kHz.

>  This is accomplished using Libera Brilliance+’s GDX module FPGA and fast LiberaGrouping
optical links between them. The FPGA image performing calculations is delivered by I-tech.

» The Fast Corrector magnets are directly controlled by Liberas via RS485 serial
link. The magnets are specifically designed to allow switching frequencies of
tens of kHz.




The Fast Orbit Feedback

The SOLARIS storage ring consists of 12 DBA




Magnets and power supplies

» Dual ferrite core/copper coil quadrupoles manufactured
by Scanditronix.

» One magnet consists of vertical and horizontal
quadrupole

» Each part of the magnet is powered independently by its
own power supply. The rated current range for the
magnets is +2 A.

» The power supplies used are Itest BE5495, specifically
designed for FOFB applications..




LIBERA Brilliance+

The instruments consist of several modules each:

¢ |CB - main system module which provides control system
connection.

® BPM - beam position monitor board, digitizes analog BPM
data, performs basic calculations and provides several data
paths.

* EVRx - event receiver board that receives, filters, and
distributes timing information to other modules. Equipped
with MRF timing decoder.

e GDX - data exchange module, provides connections for
Libera Grouping and Global data outputs. This module’s
FPGA performs FOFB calculations.

e SER - serial data output module used to directly control fas.
corrector power supplies.



LIBERA Brilliance+ - libera-ds

The libera-ds is a standard Tango device server for all e - T T
Libera instruments. It offers direct access to all MClI =T LlandausHG
tree elements and provides a great deal of o= "'-ila' ibera-ds-evrx
customization and configuration possibilities. o= _-;i.ia-, ibers -dS-gdH
: : L : -
Whlle thg configuration fllg ff)-rmgt is .not. exactly user o ibera-ds-raf
friendly, it allows great flexibility in tailoring the Tango -
interface to specific installation needs. o= %71 libera-ds
arc .
At SOLARIS, the TANGO devices of the libera-ds are o -|bEFEEPmﬂ”':ﬂrE
separated into three different groups EVR, GDX, RAF = -"'ila' iberaBrilliancePlus
ac . .
- LiberaSinglePassE
o- '_E' Loglonsumer
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LIBERA Brilliance+ - firmware update

Firmware update can be divided into 3 steps:
Update of the Debian packages related to the Libera and TANGO.
Update of the FPGA images.

Reconfiguration of the Liberas.




The fofbresponsemtx application

The fofbresponsemtx application is used to measure and apply fast corrector response matrix. It handles the

measurement process and implements calculations and matrix reformatting necessary for Liberas to make use of the measured
data.

0o - - FOFB Response matrix

Response matrix

- L 000 / 000 L

Name | FOFB-RMTX-RAW 1.2

Date 2022-03-11 1352419130654/
Source measurament

Import... Export...
Filter Mean
Samples 1024

Offset 0

¢3es| £

Magnet error correction

Apply

Measurement control

B Start n : L
Pulse current 1,00 4

Delay 2,00s

Magnet control

Libera Fower supply
- Ll
Setall 0,00 v
Rampall | 000A/s o
U% —— o, e "'_27.:' - P 4583 ms

avg: 40.40 ms




The fofbcontrol
application

The fofbcontrol is a main control
application for FOFB. Its main tasks are
configuring the system, displayingstatus
of all elements and sending the control
signals in form of timing events

Event control
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The fofbcontrol
application:
local magnet output

The local magnet output window
shows status of all SER outputsand
provides direct control over magnets
in manual mode.

Red - outputis off
Orange — outputin manual mode

Green — output uses FOFB calculated
values
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FOFB: Local magnet output

M2 ® ¢

* 2539
-32768
* 29
-32768
* 18
32768
* 682
32768
* 231
-32768
* g74
-32768
* 262
-32768
* 1159
32768
* 64
32768
* 638
-32768
* .19
-32768
¢ 349
-32768

<>

<>

<>

M2

M2
25

M2

M2
29

M2

M2
33

M2
13
M2
37

M2
17

M2
41

M2
21

M2
45

M3 ® ¢

FOFB: Local magnet output

* 859
-32768

¢ 292
-32768

® 1318
-32768

* 20
-32768

® 1059
-32768

¢ .26
-32768
¢ 346
-32768

* -5800
-32768

)
-32768

® -2002
-32768

¢ 246
-32768

-32768

M3

M3

| 26

M3

| 18

M3

| 42

M3

| 22

M3

-1105
.

-32768

-32768

-263
-32768

-1
-32768

1796
-32768

2914
-32768

269
-32768

-475
-32768

-535
-32768

-251
-32768

299
-32768

612
-32768

<>




FOFB: Libera Grouping

The fofbcontrol

Grouping timeout m : 1600

application: SFP3 sFp4
M M 15 15
Libera grouping S R
15 15
02 ST gear ([Tt Clear
The status of Libera Groupingis 03 |onosentilensaes B
shown in the Libera grouping window, o . s
allowingfor clearing errors and Lo —
. . 15 15
resetting global orbit and magnet 08 [miesws o |2 S0 Gear
t t t . 15 15
daaou pus 06 0T Clear '.””C_lear
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07 *CT T gear |7 Clear
15 15
08 '.””Clear .""'tlear
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09 A R |
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10 e Clear Fatras C_lear
15 12
11 a & o L . clear L B I clear
12 15
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Global orbit Global magnet
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Plans

» As of now, the fofbresponsemtx application doesn’t support the bit cutting during the
response matrix calculations. We are currently working on implementingthis feature.

» In parallelwe’re goingto test MAX IV’s solution: the SOFB and the FOFB TANGO device
classes (currently it is done by scripts)

Golden orbit

Next step orbit

Golden orbit

Off-load data

Average corrections

Beam position




S2INNOVATION Sp. z o. o.
Podole 60 Street,
30-394 Krakow, Poland

Than k yOu ! Piotr Goryl - CTO

(+48) 795 794 004

S2Innovation is a member of the Cosylab family. m/fﬂs YLAB


mailto:piotr.goryl@s2innovation.com

	Slide 1
	Slide 2: Who are we?
	Slide 3: 19+ (not-only) engineers with experise on
	Slide 4: The Fast Orbit Feedback
	Slide 5: The Fast Orbit Feedback
	Slide 6: Magnets and power supplies
	Slide 7: LIBERA Brilliance+
	Slide 8: LIBERA Brilliance+ - libera-ds
	Slide 9: LIBERA Brilliance+ - firmware update
	Slide 10: The fofbresponsemtx application
	Slide 11: The fofbcontrol application
	Slide 12: The fofbcontrol application: local magnet output
	Slide 13: The fofbcontrol application: Libera grouping
	Slide 14: Plans
	Slide 15: Thank you!

