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Presentation plan

1) Work package overview
2) Procurement status

3) Installation

4) Summary

5) Risks and opportunities
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.01 Quench Detection Electronics

.02 Quench Conditioning Boxes

.05 Quench Detection Control Racks

.06 Quench Detector Racks

Integration into PLM in SAP

Cabling incl. cable correctness check in ELAPLAN
Rack/QCB Installation in the tunnel

Integration to Accelerator Control System
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.01 Quench Detection Electronics
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420 mm

| Trigger output | I Grounding thread | | Ethernet interface | l 24 Vinput |

.01 Quench Detection Electronics

In-house developed electronics
1290 units (10 types)

123 mm

Spec approved: 7.12.2020
Production + FAT:
12.2022 - 07.2024

SAT: Forecast:
actual: 30.08.2024

Validated with actual magnets:
* DP, QP, Sext, Steerers
* and with SFRS LQ and Sext

FAIR GmbH | GSI GmbH

100% functionality tests by SCM
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420 mm

| Trigger output | I Grounding thread | | Ethernet interface | l 24 Vinput |

.01 Quench Detection Electronics

In-house developed electronics
1290 units (10 types)

123 mm

Spec approved: 7.12.2020
Production + FAT:
12.2022 - 07.2024

SAT: Forecast:
actual: 30.08.2024

Validated with actual magnets:
* DP, QP, Sext, Steerers
* and with SFRS LQ and Sext
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.01 Quench Detection Electronics

.02 Quench Conditioning Boxes
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.02 Quench Conditioning Boxes

Voltage taps wires - bundles - cables - Quench Conditioning Boxes (QCB)

A z z Beam
V-tap P V-tap M V-tap N .
Dipole module Dipole module Dipole module
YY) Y Y Y\ Y Y Y L
> L. - >
CB/ /QCB -
courtesy of V. Raginel
To QDS electronic To QDS electronic
¥ (service tunnel) (service tunnel)

440 pcs. in various variants + hooks / frames
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.02 Quench Conditioning Boxes

Voltage taps wires - bundles - cables - Quench Conditioning Boxes (QCB)

V-tap P V-tap N , Beam
Dipole module Dipole module Dipole module
S - | Y Y Y\ LYY Y L.
] —J
i &= 2

440 pcs. in various variants + hooks / frames
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Specification approved/released
19.10.2023

Budget organized / BANF: 6.01.2025
Budget: 450 k€

Procurement started: 14.02.2025
Status:

Final offer assessment

3 offers: 257 — 387 k€

Timeline: X + 3.5 — 12 months
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.02 Quench Conditioning Boxes

Voltage taps wires - bundles - cables - Quench Conditioning Boxes (QCB)

V-tap P V-tap N Beam
Dipole module Dipole module Dipole module
S - | Y Y Y\ LYY Y L.
] —J
B &= i

To QDS electronic To QDS electronic
i (service tunnel)

We are on the good track!

440 pcs. in various variants + hooks / frames
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Specification approved/released
19.10.2023

Budget organized / BANF: 6.01.2025
Budget: 450 k€

Procurement started: 14.02.2025
Status:

Final offer assessment
3 offers: 257 — 387 k€
Timeline: X + 3.5 — 12 months
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.01 Quench Detection Electronics
.02 Quench Conditioning Boxes

.05 Quench Detection Control Racks
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.05 Quench Detection Control Racks

“Five cabinet” structure

o Rl o =P o &=

Quench Quench ‘Quench
Detector Detector
Cabinet # 1 Cabinet # 2

Quench
Detecto

Detector r
Cabinet # 3 Cabinet # 4

FAIR GmbH | GSI GmbH

24 Trgger cables

Specification approved/released
22.04.2025

Budget organized / BANF: 29.01.2025
Budget: 110 k€

Procurement started: 3.06.2025
Status:

Final offer assessment

2 offers: 181 — 205 k€

Timeline: X + 14 months
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Rack Unit:
1
2
3

.05 Quench Detection Control Racks

“Five cabinet” structure

Quench Quench m
Detector Deteclor Detection

Cabinet#1 | Cabinet #2 Control

Quench
Detector
Cabinet # 3

5 Network cabla:

Quench
Detector
Cabinet # 4

Trigger Matrix- 1

Trigger Matrix- 2

Cable Panel- 16 LAN

Cable Panel- 6 WR

34 Trigger cables

FAIR GmbH | GSI GmbH

Connection PanelforvREC

Actually these racks are
pretty empty and we need to
fit them with GSI equipment:
 trigger matrices + fans

* ACO switches

* ACO servers

« UPS devices

* LAN & WR panels
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Trigger matrices: all delivered for SIS100 (32 pcs.) [ACO Budget]

ACO switches — 32 pcs., type selected, testing,
to be delivered [ACO budget]

ACO servers — 17 pcs., type selected
to be delivered in the future [ACO budget]

UPS devices — 17 pcs., not clear yet which type
[SIS100 budget]

LAN & WR panels — 17 pcs. each [ACO budget]

FAIR GmbH | GSI GmbH
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Trigger matrices: all delivered for SIS100 (32 pcs.) [ACO Budget]

ACO switches — 32 pcs., type selected, testing,
to be delivered [ACO budget]

ACO servers — 17 pcs., type selected
to be delivered in the future [ACO budget]

UPS devices — 17 pcs., not clear yet which type
[SIS100 budget]

‘ We are on the good track!
LAN & WR panels — 17 pcs. each [ACO budget] o e -

H O N
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.01 Quench Detection Electronics
.02 Quench Conditioning Boxes
.05 Quench Detection Control Racks

.06 Quench Detector Racks
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.06 Quench Detector Racks

Specification approved: 5.07.2022
Production + FAT: Q3/2023 - Q3/2025
All 55 cabinets delivered - TES

SAT: 51 out of 55 done

45 pcs. transported to Weiterstadt

FAIR GmbH | GSI GmbH
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7 ST

We are on the good track!

.06 Quench Detector Racks

Specification approved: 5.07.2022
Production + FAT: Q3/2023 - Q3/2025
All 55 cabinets delivered - TES
SAT: 51 out of 55 done

45 pcs. transported to Weiterstadt

15/09/2024 14:04
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.01 Quench Detection Electronics
.02 Quench Conditioning Boxes

.05 Quench Detection Control Racks
.06 Quench Detector Racks

Integration into PLM in SAP
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[ Meru  Edit Faworites  Extras  Systern Help

=

@ |l -]« @Il DL
S5A i £02 cost cenfer manager
(5 - a
"B
»
» [T Bestellung
* [ Berichte
~ [ Faworites

* 97 IW3A - Instandhaltungsabwicklung -> Auftrag -= Auftragsiste -> Andern
* 37 IW31 - Instandhaltungsabwicklung -= Auftrag -> Anlegen allgernein
* 7 Iw2s - Instandhaltungsabwickiung -> Meldung -» Listbearbeitung -» Enc

Integration into PLM in SAP
Unsuccessful so far!
However delivered and checked

all technical places (SIDs) and
generated all CIDs/AIDs
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[Ticket#2023052410000983] PLM@SAP 515100 Quench Detection G2.14.14.04.02

torPiotr Szwangruber

Freundliche Grife / Best regards

Kons tantingidd it

[Ticket#2023052410000983] PLM@SAP SIS100 Quench Detection G2.14.14.04.02

to:Piotr Szwangruber

Freundliche Grife / Best regards

Konstantingeadd et

[Ticket#2023052410000983] PLM@SAP SIS100 Quench Detection G2.14.14.04.02

torPiotr Szwangruber
Freundliche Grife / Best regards
Konstantingeaddatm

[Ticket#2023052410000983] PLM@SAP SIS100 Quench Detection G2.14.14.04.02

torPiotr Szwangruber

Freundliche Grife / Best regards
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plm Queue
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.01 Quench Detection Electronics
.02 Quench Conditioning Boxes

.05 Quench Detection Control Racks
.06 Quench Detector Racks
Integration into PLM

Cabling incl. cable correctness check in ELAPLAN
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Cabling incl. cable correctness check in ELAPLAN

cable bridges

SIS100 QuD: 2643 cables, among:
» 423 optical cables (some 600 m long)
* 1324 are field cables (local in T110) — these won'’t be routed by SEAR,
along BPLs a solution exists, but what to do along the arcs? - Mr. Ciosk is involved.

FAIR GmbH | GSI GmbH
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.01 Quench Detection Electronics

.02 Quench Conditioning Boxes

.05 Quench Detection Control Racks

.06 Quench Detector Racks

Integration into PLM

Cabling incl. cable correctness check in ELAPLAN

Rack/QCB Installation in the tunnel
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Cmsa . ow=a . wea . w=a .. w=2 . Rack Installation in the tunnel

R324 (2
~ 6U30 e
— GU20
Quench Quench Quench Quench Quench
Detector Detector Detection Detector Detector
Cabinet # 1 Cabinet # 2 Control Cabinet # 3 Cabinet # 4
Cabinet

“Five cabinet” structure

24 Trigger cables 24 Trigger cables

25 Network cables 25 Network cables)

24 Trigger cables 24 Trigger cables

- 230 V Power cable

- LAN and WR cables

- 10x2 cable (VREC)

- 2 to 20 fibers (quench trigger signals)

Rack Installation in the tunnel R124 (5)\

* 54 det. racks + 17 control racks in 15 rooms NN
* Detection racks are basically available in Weiterstadt \ S
Control racks, expected readiness Q1/2027 or earlier

FAIR GmbH | GSI GmbH
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QCB Installation in the tunnel

* expected readiness for installation Q1/2027 or earlier, storage — Weiterstadt

* however, most of the QCBs have to be installed after the machine
components are installed

* no QDM - no particular QCBs installation possible
e as consequence partially no local field cables can be installed

* during cable connection to QCBSs, supervision by the QuD team is required
- resource problem 2027-2028

FAIR GmbH | GSI GmbH



WP: PSP 2.14.14.04 SIS100 Quench Detection F‘\IR === 1K

When does the installation end and the commissioning start?

Power grid (230 V) #
“;’ at the FAIR site most probably not yet commissioned
ACC network w 7 during the QuD installation phase

o e Check QuD by
Installation Commissioning powering every single

magnet circuit (SCM,
ACO, EPS, CRY, VAC)

* Fine adjust QuD-U

* Position hardware  Power hardware

e Cable check 100% |}l * Check network and

(invest this time!) communication
« Connect cables + Check trigger system ° CGenerate false events
Construction )+ More? « Correct errors in * Check data acquisition
power Cabling ° More___

T AR C oo oo
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.01 Quench Detection Electronics

.02 Quench Conditioning Boxes

.05 Quench Detection Control Racks

.06 Quench Detector Racks

Integration into PLM

Cabling incl. cable correctness check in ELAPLAN
Rack/QCB Installation in the tunnel

Integration to Accelerator Control System
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Series SIS100 quench detection in Series Test Facility
QuD Control Centre

ACC Control Centre

0240920240156
Integration to Accelerator Control System: limited resources (ACO/SCM)

FESA class, WR timing, streaming, archiving, quench viewer for FCC etc.
FAIR GmbH | GSI GmbH
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Risks & Opportunities



Opportunity 1: lease employees
(suggestion SPL) F-\IR iI=5= 1L

* QCB testing (SAT):
* very soon we will know the production and delivery schedule

* |ocation for SAT:

* QuD control cabinet assembly & testing (SAT)
* very soon we will know the production and delivery schedule

* |ocation for assembly and SAT:

FAIR GmbH | GSI GmbH
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* We have only 10% QuD spare units + 5-10% of AD204 on top

* Without these chips we cannot re-launch production in case something
happens (transport damage, criminal activity, sabotage, flood, not
enough lightning protection in T110, etc. )

» Current 2025 price 316—3306-€ 70 €/ pcs. (we bought for ~40€ in 2020)

égﬂ%%% Products -~ Design Resources ~  Solutions -

Home / Products / Amplifiers « [ Isolation Amplifiers [ [ERkLE

AD204

Low Cost, Miniature Isclation Amplifier powered by external clock

FAIR GmbH | GSI GmbH



Risk 1 (2024): obsolete components - mitigated F-\IR iI== Il

so far we operate some ~50 QuD units (series & prototypes)
no failing rate over 4 years long observation

not a single case of damage due to aging

BUT

in 2028, the electronics will be on average 5-6 years old,
AD204 will be 8 years old

We got support from both SIS100 & SFRS

FAIR GmbH | GSI GmbH

We have procured:
e 400 pcs. AD204 (delivered Q2/2025)

e 20 rare type QuD detectors (est. delivery
October 2025)



Risk 2 (2024 - ...): no long term resource planning F-\IR I=== 1L

* Experience from LHC:
<<once you commission your quench detection, start working on upgrades or
even on the next generation quench detection>>

* Quench detection team at GSI:

* is to great extent disassembled and not capable to make new
developments alone

* vulnerable expertise is taken with the people who left/will leave SCM
(career change, transfer, upcoming retirements) or the know-how is
getting simply out of date due to no applications, no related projects

* remaining team members/replacements are overloaded with other tasks

FAIR GmbH | GSI GmbH



Risk 3: QuD cabling in the tunnel F-\IR iI== Il

* Very sensitive to errors

* cable laying seems to be on a good track

* Very active supervision from the QuD team is required
after QCBs and QuD Racks are installed:

* problem: expert availability in 2027-20287

* a solution with lease employees might not be optimal here

FAIR GmbH | GSI GmbH



WP: PSP 2.14.14.04 SI1S100 Quench Detection F'\IR === 1K

.01 Quench Detection Electronics, 1290 pcs. - delivered, SAT completed in 100%

.02 Quench Conditioning Boxes- 440 pcs. — about to sign the contract, 3 bidders, 257-387 k€
(BANF 450 k£), resource problem for SAT

.05 Quench Detection Control Racks — 18 pcs. — about to sign the contract, 2 bidders, 181-205 k€
(BANF 110 k€), :
resource problem for assembly & SAT

.06 Quench Detector Racks — 55 pcs. — in production, all delivered,

-~ ON TRACK
Integration into PLM - , unsuccessful, but all SIDs are implemented
Cabling incl. cable check - , Issues solving , continuous progress

Rack Installation in the tunnel —» Q42024{maybe),

Issues: rack connections — resource problem

QCB installation in the tunnel - , heed
SIS100 components for the installation, need local cables for the connections (“Feldkabel”)

Integration to Accelerator Control System — ACO/SCM, resource problem
FAIR GmbH | GSI GmbH



Thank you for your attention! F_\lR == 1K

18.09.2025

The FAIR project advanced incredibly in recent years!!!
Maybe one cannot see it directly from C27 but from the bird view it is clear...

FAIR GmbH | GSI GmbH



	Slide 1
	
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36

