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LLRF Upgrade during Shutdown
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LLRF Upgrade during Shutdown

Part 1.
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FLASH Overview
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Old LLRF Injector Racks
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Problems with the old system

Critical RF cable and connector
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Problems with old System
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What was the plan

> Move old LLRF system to racks of the development system

> Redistribution of the LLRF hardware

= One rack for each system (ACC1, ACC39, RF Gun)
= One MO signal (1.3GHz and 81 MHz) for each system (incl. decoupling by attenuators)

> Integration of new LLRF hardware for 3.9GHz system

= 3.9GHz downconverter incl. external power supply.

= 3.9GHz reference generation and distribution

= 3.9GHz LO generation and distribution (3.954GHz)

= Placeholder for drift calibration setup (probe signal of ACC1 and ACC39)
> Installation of new racks with doors and air-condition

= For new development systems (xXTCA)
= Parallel system for RF Gun, ACC1 and ACC39
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What was the plan
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What was done

> Create system overview and cable lists of old LLRF system
> Remove old LLRF system and racks

> Reorganization of the system distribution within the racks

> Update system overview and cablelists for new LLRF system

> Organize and coordinate companies for cabling work:
= Fa. ELSPEC for rack cabling

= Fa. Wille for external cabling
> Optimization

= Added patch panels within the racks for critical signals (mechanical stability)

Upgraded external cabling (2 inch cable)

Improved external cabling structure by patch panels
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Rack reorganization

Previous LLRF rack layout
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Cabel lists

Kabelplan_ACC1
E [Descripio (Cable T —
cl;:., lcable rom escription al o =
Rack | Crate/Device Connector  |Signal [Type [lenght [Con.typ1 [Conryp2 Rack  [Crate/Device [Connector
1 [Wi/ProbePPT A8 ACCI  Patch Panel Top as 1300 MHz Probe signal Cavity 1 [LMR400UF N-gerade N-gerade ACCI  Probe Patch Panel Back n WL Pt
2 [W2ProbePPT A7 ACCI  Patch Panel Top a7 1300 MHz Probe signal Cavity 2 [LMR400UF N-gerade N-gerade |ACCI  Probe Patch Panel Back n W2 Py
3 [W3/Probe PPT AG ACC1 Patch Panel Top A6 1300 MHz Probe signal Cavity 3 [LMR400UF N-gerade N-gerade ACC1 Probe Patch Panel Back 3 [W3/ Py
4 [W4/Probe PPT AS =
& |WS/Probe PPT A4
6 |W6Probe PPT A3
7 [W7/Probe PPT A2 Kabelplan_RFGUN
3 [W/Probe PPT A1
[From [Description Cable To
C‘::"‘ |Cable name » Cab
9 [W9/Probe PPP-F J1 . [Rack  |Crate/Unit Connector |Signal Type lenght Jcon 1 [Con2 [Rack  |Crate/Unit [Connector
10 [WI0/Probe PPPF 12
L WHBGhEPPRE T3 1 [Wi/Forw PPT Al [RF Gun ~ Patch Panel Top A1 1300 Mz RF Gun Forward LMR400UF N-gerade N-gerade IRF Gun  Power Splitter #1 n wot
12 [W12/Probe PPP-F 14 2 [W2/Refl PPT A2 IRF Gun ~ Patch Panel Top A2 1300 MHz RF Gun Reflected LMR400UE N-gerade N-gerade IRF Gun  Power Splitter #2 In W02
13 [Wi3/Probe PPPF IS
14 [Wi4/Probe PPPF I6 3 [W3/KlyDr VM. Dr RF out IRE G
15 [WI5/Probe PPPF 7
16 [W16/Probe PPP-F I8 4 |W4/PA1PPT A6 IRF G Kabelplan_ACC39
5 |W5/PA2 PPT A7 [RF G{ [ Cable [Cable name [From [Description Cable To [Cable name
17 |Wi7/Probe CalB J1 6 [WG/Kly3 PPT A8 [REG{ | No.
18 [WI8Probe CalB 12
19 |W10/Probe CalB 13 [Rack  |Crate connector |Signal [Type ‘lmlghi |Cnnn 1 ‘Cnnn 2 [Rack  [Crate [connector
20 W20/Probe CalB 14 7 [W7/Forw_IGDBF_I+ IRF G
2 21/Probe s § [W8/Forw_ QGDBE IRF G
22 x,g /Probe (c::g ;; 9 [WORefl ;%DB B ;m Rec|| ! [Wi/ProbePPT AL |ACC39  Patch Pancl Top Al 3900 MEHz probe signal cavity 1 [LMR400UF N-gerade N-gerade ACC39  Probe Patch Panel back I [W01/Probe PPP-B J1
23 |W23Probe CalB 17 10 [WIORel QGDBR QG+ ReG| | 2 |W2ProbePPTA |ACC39  Patch Pancl Top A2 3900 MEHz probe signal cavity 2 [LMRA400UF N-gerade N-gerade ACC39  Probe Patch Pancl back 2 [W02/Probe PPP-B 2
2 W24/Probe CalB 18 = & 3 |W3/Probe PPT A3 |ACC39  Patch Panel Top A3 3900 MHz probe signal cavity 3 [LMR400UF N-gerade N-gerade IACC39  Probe Patch Panel back i [W03/Probe PPP-B I3
Y P — w1 | e 4 |W4/Probe PPT A4 |ACC39  Pateh Panel Top A4 3900 MHz probe signal cavity 4 [LMR400UF N-gerade N-gerade ACC39  Probe Patch Panel back T4 W04/Probe PPP-B T4
ot 12 [W12/DrQmon SCD DACH IRF G .
26 [W26Forw PPT B7 5 |Ws/Forw PPT B1 |ACC39  Patch Panel Top Bl 3900 MEHz forward signal cavity 1 [LMRA400UF N-gerade N-gerade ACC39  Forward Patch Panel back n WS Forw FPP-B 71
27 “CEWme PPT B6 13 (W13/1300MHz PPT BT keal| € |woForwerT B2 |ACC39  Patch Pancl Top B2 3900 MEHz forward signal cavity 2 [LMR400UF N-gerade N-gerade ACC39  Forward Patch Panel back b [W0/Forw FPP-B 12
28 |W28Forw PPTBS 14 |W14/81MHz PPT BS IRF G 7 |W7/Forw PPT B3 |ACC39  Patch Panel Top B3 3900 MEHz forward signal cavity 3 [LMR400UF N-gerade N-gerade |ACC39  Forward Patch Panel back hi} W07/ Forw FPP-B 13
29 |W29(Forw PPT B4 15 5 |We/Forw PPT B4 |ACC39  Patch Panel Top B4 3900 MEHz forward signal cavity 4 ILMR400UF N-gerade N-gerade |ACC39  Forward Patch Panel back M W08/ Forw FPP_B 4
30 [W30Forw PPT B3
3L [W31Forw PPT B2 16 |[W16/Forw PS1 Outl IRF G 9 |Wo9/Refl PPT BS |ACC39  Paich Panel Top BS 3900 MHz reflected signal cavity 1 [LMR400UF N-gerade N-gerade ACC39  Reflected Patch Panel back 7 lW09/Refl RPP-B 11
32 |W32Forw PPT B1 17 [W17/Forw PS1 Ou2 [REG| | 10 |w10/Refl PPT B6 |ACC39  Patch Panel Top B6 3900 MEz reflected signal cavity 2 [LMR400UF N-gerade N-gerade ACC39  Reflected Patch Panel back 2 lW10/Refl RPP-B 12
18 Wi8fForw PS1 Out3 REGY | 11 |wiyRenppTB7 lACC39  Paich Panel Top B7 3900 MHz reflected signal cavity 3 ILMR400UF Negerade N-gerade IACC39  Reflected Patch Panel back i lW11/Refl RPP.B 13
33 [W33Forw FPPFJ1 o
2 3 N-
9 Nrreiiien R kel | 12 [Wi2RefPPTBS |ACC39  Patch Panel Top B8 3900 MHz reflected signal cavity 4 [LMR400UF N-gerade N-gerade ACC39  Reflected Patch Panel back b1 W12Refl RPP-B 74
35 [W3SForw FPRE T3 20 [W20/Refl PS2 Out2 IRE G
5 | WAGEEVEPREM 21 [W21/Refl PS2 Outd IRFG{ | 13 |W13/KlyDrPPT A3 [ACC39  Paich Pazel Top A3 3900 MHz Klystron Drive signal [LMR195UF N-gerade SMA-winkel [ACC39 VM -—Drive RF out [W13/KlyDr VM_Dr RF o
37 IWSTFerw EPPE I3 14 |ACC39  Patch Panel T A6 [LMRA400UF N-gerade N-gerad ACC39  Reflected Paich Panel back by
2 [W22/1300MEHz MODis Outl IRF G: 'W14/PA PPT A6 atch Panel Top 3900 MHz PreAmp Mositor N-gera -gerade lected Patch Panel bacl W14/PA RPP-BI7
23 [W23/1300MHz MODis Out2 [RFG{ | 15 |WiS/Kly39PPT A7 |ACC39  Patch Panel Top A7 3900 MEHz Klystron output Monitor [LMRA400UF N-gerade N-gerade ACC39  Reflected Patch Panel back 8 [W15/Kly39 RPP-B J8
24 [W24/1300MHz MODis Out3 IRF G
25 [W25/1300MHz MODis Outd IREG{ | 16 |Ww16/1300MHz PPT A5 |ACC39  Patch Panel Top As 1300 MHz MO Reference [LMR400UF N-gerade N-gerade ACC39 3 9GHz Reference Generation It [W16/1300MHz RefGen T
26 [W26/1300MHz MODis Out5 [RF G
17 |W17/Probe PPP-F J1 |ACC39  Probe Patch Panel front n 3500 MEHz Probe signal cavity 1 [MRC240AFB N-gerade SMA-gerade |ACC39  3.9GHz Downconverter #1 RF1 [W17/Probe DWC1 RF1
27 |W27/LO PPT BS [REG{ | 18 |wis/Brobe PPP-F 2 |ACC39  Probe Patch Panel front 2 3900 MHz Probe signal cavity 2 IMRC240AFB N-gerade SMA-gerade |ACC39 3 9GHz Downconverter 1 RF2 [W18/Probe DWC1 RF2
19 |W19/Probe PPP-F I3 |ACC39  Probe Patch Panel front i 3900 MEz Probe signal cavity 3 IMRC240AFB N-gerade SMA-gerade |ACC39 3 9GHz Downconverter #1 RF3 [W19/Probe DWC1 RF3
% (WosEaRIIONN REGY | 20 |wao/probe PPPF 14 |ACC39  Probe Patch Panel front u 3900 MEHz Probe signal cavity 4 [MRC240AFB N-gerade SMA-gerade |ACC39  3.9GHz Downconverter #1 RF4 [W20/Probe DWC1 RF4
29 [W29/ForwQ1QD Q1 IRE G
30 [W30/Refll IQD 12 |RF G 5
31 (WiUReflQ ?QD @ Reg|| 2! [W2i/ForwFPP-FII |ACC39  Forward Patch Panel front 1 3900 MELz forward signal cavity 1 IMRC240AFB N-gerade SMA-gerade |ACC39 3 9GHz Downconverter 42 RF1 [W21/Forw DWC2 RF1
22 |W22/Forw FPP-F I2 |ACC39  Forward Patch Panel front 1 3900 MHz forward signal cavity 2 [MRC240AFB N-gerade SMA-gerade |ACC39 3 9GHz Downconverter #2 RF2 [W22/Forw DWC2 RE2
23 |W23/Forw FPP-F I3 |ACC39  Forward Patch Panel front 3 3900 MHz forward signal cavity 3 IMRC240AFB N-gerade SMA-gerade |ACC39  3.9GHz Downconverter 52 RF3 [W23/Forw DWC2 RE3
24 |W24/Forw FPP-F J4 |ACC39  Forward Patch Panel front 1 3900 MHz forward signal cavity 4 [MRC240AFB N-gerade SMA-gerade |ACC39 3 9GHz Downconverter ¥2 RF4 [W24/Forw DWC2 RF4
25 |W25/Refl RPP-FJ1 |ACC39  Reflected Patch Panel front bt 3900 MHz reflected signal cavity 1 [MRC240AFB N-gerade SMA-gerade |ACC39 3 9GHz Downconverter #3 RF1 [W25/Refl DWC3 RF1
26 |W26/Refl RPP-F 12 |ACC39  Reflected Patch Panel front n 3900 MHz reflected signal cavity 2 [MRC240AFB N-gerade SMA-gerade |ACC39 3 9GHz Downconverter £3 RF2 [W26/Refl DWC3 RF2
9 X D I N A 3 a e S 27 |W27/Refl RPP-F J3 |ACC39  Reflected Patch Panel front i} 3900 MHz reflected signal cavity 3 [MRC240AFB N-gerade SMA-gerade  [ACC39 3 9GHz Downconverter £3 RF3 [W27/Refl DWC3 RF3
28 |W28/Refl RPP-F J4 |ACC39  Reflected Patch Panel front 4 3900 MHz reflected signal cavity 4 [MRC240AFB N-gerade SMA-gerade [ACC39 3 9GHz Downconverter #3 RF4 [W28/Refl DWC3 RF4
~ : 2 O O C a b I e S 29 |W29/PA RPP-F I7 |ACC39  Reflected Patch Panel front 7 3900 MEHz PreAmp Monitor [MRC240AFB N-gerade SMA-gerade |ACC39 3 9GHz Downconverter §3 RFT [W29/PA DWC3 RF7
30 |W30/Kly39 RPP-F J§ JACC39  Reflected Patch Panel front 18 3900 MHz Klystron output Monitor [MRC240AFB N-gerade SMA-gerade |ACC39 3 9GHz Downconverter £3 RF8 [W30/Kly39 DWC3 RFS
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New LLRF Injector Racks

ACC1 ACC39
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New racks for Development System
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LLRF Upgrade during Shutdown

Part 2.

Part .
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3.9GHz Hardware Installation

M. Zukocinski, F. Ludwig




3.9GHz Hardware Installation
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LLRF Upgrade during Shutdown

nime

Measurable lmproverments?
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RF Gun Crosstalk
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Energy stability
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Christopher Gerth, et al.
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= Best results: dE/E = 0.5e-4
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Summary & Outlook

> Cleaned up the LLRF injector racks

> System overview and cable lists are available
= Wall in the injector hut, MSK folder, LLRF elogbook
> 3.9 GHz hardware installed succesfully

> Common statement from Operators: Machine is more stable

> New LLRF racks for development system installed

= External cabling already prepared
= Installation of air-condition

= |nstallation of new hardware based on xTCA

> Before changes in hardware and/or cabling, MSK has to be informed!
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Thanks to all people involved

P. Barmuta, Th. Biittner, K. Czuba, M. Grecki, O. Hensler,
D. Kiihn, F. Ludwig, B. Sparr, B. Wendland,
H. Weddig, F. Wien, Fa. Wille,
Hr. Dietsche, Hr. Lill, Th. Weber (Fa. ELSPEC)

and
thanks for your attention!
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