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Abstract

European XFEL

The MSK group is responsible for the low level radio frequency (LLRF) The European XFEL is 2n.

systems in several accelerators. This complex subsystem needs a good the world’s largest X-ray
planning before construction, a reliable organization during the installation and laser for research. The
an efficient coordination of the maintenance during the operation and the

shutdown times.

The inventory management of the LLRF systems contains several tasks such

starts at the DESY |

campus in Hamburg. The LLRF system has several
stations along the accelerator, which have to regulate the

as the stocking, the documentation handling and the location history during accelerating field in the cavities.

the planning, installation and maintenance of each LLRF system component.

Similarly the maintenance requires a set of special procedures and teamwork The stations are located at the gun, the injector and
between experts. They have to share important changes and results of the afterwards in the linac. Each stations consist of a master
system, to follow up on failures and improvements, and to support and and a slave system, leading to 56 racks in the accelerator
coordinate across work packages. For each coordination level different tools of the XFEL which the MSK group has to manage and

are used. Downtime periods are minimized via an optimization of spare-part

planning, storage and testing, tracking and documentation.

maintain. Most of the racks are equipped with a variety of
different electronic components. That sums up to over 2000
objects in a range of 1.3 km which have to be uniquely
treated.

This contribution presents the several tools and procedures used by the MSK
group to successfully coordinate the workload on the LLRF systems at

different international accelerators.

From incoming inspection to installation of the

Incoming inspection

The income inspection workflow consists of the

following:
1. Receiving the components

Checking the shipping documentation

2.
3. Make an entry in the database
4

Print and label a sticker to mark the

component
Visually inspection the components

v @l

make a random verification

Important for a big facility like the EuXFEL is
that enough storage space is planned for the

components (see picture on the right).

Device tests

For in-house designed devices specific

tests are performed. The following

steps are applied:

1. Test the device in an dedicated test
stand

2. Test report is generated auto-

matically or a check list has to be

filled out

The report is stored

Device is marked with a sticker

depending on the test result

B w

To build up a test stand can take as
long as the design of a module. Most
time several people are involved to
decide the test complexity, to program
it and to bug fix the failures. Once the
test stand is completed and well
documented the components tests can
be handled by a trained operator.

Crate installation

The MSK group uses self developed
19" boxes together with the
MicroTCA.4 standard for their LLRF
system. To install all components in the
racks the MSK group starts with
setting up the crate. This procedure is
written down in a detailed instruction
manual which contains the following
steps on the right.

Rack installation

Each 19” module and crate are tested
prior to each installation. If there are
several racks to be equipped in a short
time, there should be a plan to combine
the installations. For the XFEL six
crates were installed at the same time
and afterwards six racks.
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Checking the company test reports and

DFMC-TC4 Test Instructions

by Uros Mavric (and Annika Rosner)

13.06.2019

Introduction

These test instructions are for the DFMC-TC4 Rev. B designed by DESY and ISE.

The test software is written by Uros in Python. Everything you should find under:
/home/mavric/TC4_test_scripts

The following tests will be done:

1. Voltage Tests
2, Temperature Tests
3. In-Loop Temperatures and Currents at Start
4. Locking Tests
3. High temperature
b. Low temperature
¢. Medium temperature
5. Heating/Cooling Tests

Deutsches Elektronen-Synchrotron
—_— Title Measurement report for: RTM-DWC
Author A Rosner
Place, Date time Hamburg, 31-08-2016 11:49:12
Measured board SN D96
?{I{;:ur:'cl hoard UDWCL18.0130

Test results:

1. Select tested 2. Plug the cards in 3. Configure the
components from the crate management boards

the storage

Enter configuration mode (RET=0/6x0): 1
INFO - MCH configuration CFG V2.1 for v2.17.1 Final (17:]

o, [®
)

MCH global parameter:

remote interfaces:
RMCP access: enabled
telnet access: enabled
WEE access: enabled
ssh access: disabled

IP address source Mgmt: DHCP
R RMCP session activity timecut minutes: @ min
RMCP session activity timeout seconds: 68 sec
S BB E | default fan level: 20 percent
9 -“H")’J"“"‘ . MCH configuration flags:
T Ao a0 Enable backward compatibility v2.4: vyes
m | Enable alternative cooling scheme: no
?l " Control rear transition module fans: no
B —— Enable Telnet inact timeout (18@s): yes
Set PM Assignment strategy: strict

xfelcpullalam:-= /pcie-tools-new/bin/pcie-reader/1lrf-pcie-rw /dev/1lrfadcs6 @ r 01 31
ADDR: 8xB81 COUNT: 31 (0.8 MB)

OxB08CAEA1 0x0462045F BOx555A6368

xfelcpullaldm:~> /pcie-tools-new/bin/pcie-reader/1lrf-pcie-rw /dev/11lrfades? h
ADDR: 8x81 COUNT: 31 (1.1 MB)

0x008CO001 0Ox0462045F Ox555A6368

xfelcpullaldm:~= /pcie-tools-new/bin/pcie-reader/Llrf-pcie-rw /dev/1llrfadcs2 ©@ r 81 31 h
ADDR: @x81 COUNT: 31 (1.0 MB)

WP02 - LLRF E
Deutsches Elektronen-Synchrotron
EinForschungszentrum der Helmhotz Gemenschaft
1
Title: WPO2 LLRF
Dare: 13.02.2019 MTCA crate installation check list
OO O2 AL | Rrstation A22 [ B masTER O sLAvE
MICH name | xfelmchlis22m [ ip: [192.168.205.191 | MAC: | 00-40-42-22-01-23
U name | xfelcpulls2zm | MAC: | 00-40-9e-03-F3-4d | POX: |
M name | MAC: | 00-40-9e-0373

[ ] KDS numbey | SN Chassis (label)/AMC hckpln. SN (FRU) | Model/Revision
ELMA

| mmcA crate | 070132 | 1251502809A8 /124150186244 o B SCHROFF
[ uBk Backplane | [ RTMbn=1211501085. ) [vaz
M Green Dot RTM Green Dot
e EEwhite M ereeny]
green(iy)]
KM o sticker UDWC ereen|
UADC WDWC E
YARC LDWE E
UARC LDWE E
uADG wwe  EEE ]
ukog

Comments:

6. Fill-out an
assembly checklist

0xB08CAEA1 0x0462845F Bx555A6368

xfelcpullalam:~> /pcie-tools-new/bin/pcie-reader/1lrf-pcie-rw sdev/1lrfadcsg @ r @1 31 h
ADDR: @x01 COUNT: 31 (1.0 MB)

OxBB8COEA1 0x0462045F Bx555A6368

xfelcpullalam:-= /pcie-tools-new/bin/pcie-reader/1lrf-pcie-rw /dev/1lrfadecsle @ r 81 31 h
ADDR: 8xB81 COUNT: 31 (0.9 MB)

0x008CAE01 0x0462045F BOx555A6368

laldm:~> /pcie-tools-new/bin/pcie-reader/1lrf-pcie-rw /dev/1lrfades1l 0 r 01 31 h
®1 COUNT: 31 (@.9 MB)

Ox0DELO0E1 ©x0462045F 0x555A6368

xfelcpullaldm:~= /pcie-tools-new/bin/pcie-reader/Llrf-pcie-rw fdev/1llrfadesl2z @ r 81 31 h
ADDR: Bx@1 COUNT: 31 (9.9 MB)

0xB08CAEA1 0x0462845F Bx555A6368

xfelcpullalam:~> /pcie-tools-new/bin/pcie-reader/1lrf-pcie-rw sdev/1lrfutcsda @ r @1 31 h
ADDR: 8x081 COUNT: 21 (1.8 MB)

OxBBCT7BOA1 0x040602A3 BOx54FCF921

xfelcpullalam:-= /pcie-tools-new/bin/pcie-reader/1lrf-pcie-rw /dev/1lrfutcs4 2 r 01 31 h
ADDR: 8xB81 COUNT: 31 (0.8 MB)

OxB0AZ0001 0x040603F3 Ox54FCF299

5. Make 4. Installation of firmware,
dedicated tests software and servers

Cable choice

The following list worked out well for

the MSK group:

*  Write down requirements

* Order cables for tests

* Evaluate sample

« Finding at least two companies for
the preferred type of cable is good
practice.

Cable installation

Final Labels
Description Cable From (Sidel Connector) To (Side2 Connector) . . . .
Cable Label side 1 Cable Labe Side 2 _ _ 'he following list contains details to
Signal Name CableType | CableLenght[em] |Rack|  CrateDesice | Dericeln C‘"‘;‘_:"” C“"’:"“ Rack CrateDevice Dbl C“";j:‘"' Connector . .
FADCIR.De 1 [ERTATEEN LTA2.5p MEPRB.CT EENG] FZ_|OCMAeer Panel DR |FMEWa w2l |F2 |MTCARTMOWCE300SiotTl [DWE1L |FVEWs Chi m ake th e In Stal I atl on as smo Ot h as
. DOMF. Dot Fapwe.llon [7.A2.5p MEFRELLE TETOORLR Rz | DCMBearPanel S o2 [Fz |MICARTMOWCS300 ot [DWE1L_|FVEWS The .
R2DCMER. Du2.3 F2.DWC.I1.CI5 [7.A2.50. M2 PRELCS IEPLR Rz |OCMAesrPanel DR [FMEWS Ge2s  |F2|MICARTMOWGCEI00SiotTl [DWC.1L|FVEwWS Tha 0SSi b I e:
, |[2DoEows FA.DWC.LL.Ch LAZSAMEPRECE | 4 0oe \ocoe e e A2 50 M2 PRE | DAL EIE] oqs P2 |DEMPearPare] DR [FMEWS w24 Rz |MICARTMOWCS300 Siot Tl [DWE1L _|FVEWS Che .
R DOMR. Durk 5 2. DWC 11 .05 [7.A25p M2 PRELES B = VESRE =ifllo TVEIO0RLR RZ | OCMPearPanel N Gwis [Pz [MTCARTM OWCHS00 Siot Tl [DWE1L|FVEWS e .
R2DCMF. D95 FaDWC.LL.Ci [7.A2.5p M PRELCE EIIE] Rz | DCMRerPanel DR [FMEWS owas Rz |MICARTMOWCS300SiotTl [DWC1L _|FMEWS The A I I
R DOMR. Dot T 2.DWC 11.Ch7 [7.A2.5p M2 FRELET TVEIO0RLR RZ | OCMPearPanel N w7 [Pz [WTCARTM OWCHI00 Siot 1 [DWE1L|FVEWS The apble lIs
R2DCME.DSE F2.DWC.LL.CHS [7.A2.50. M2 PRELCE IVEIOPUR Rz | DCMAesrPanel DR |FMEWS w2t |F2 | MICARTMOWCS300 SiotTl [DWC1L _|FMEWS Tha
RIPPTE FEDWC.I0.cHl [TA2.5p MIFWO.CT L7.A2 5 MFWOI FZPPTAE EIEG] [ FZ_|PatchPanelTon BT STsuagh|FS 2 |MICARTMOWCEs00 ST [DWe10_|Fiewa Thi ° C ab I e I ab e I on b Ot h en d S
RLPPT.GE F2Dwe.l0.0n [7.62.5p MLFWOLCZ L7142 5p M FWO FZFPT.G8 TETOORLR 72 P ET SPE-swagh |Gt e |MTCARTMDWEEs00 Siact [DWe.10_|FVEWS The
RAPPT.FT F2.DWC.10.015 (762,50 MLFWOLC3 L1.A2 5p M1FWO RZPPT.AT IEIFLR = Rz |PatchPanelTap BT SMAsuaigh_[FT 2 |MTCARTMOWCE300SiatTd [DWE.10__|FIEwWE Tha .
FRPPT.GT F2.DWC.10.cnt [7.A2.5p MLFWOLCE L1.A2 5p MIFWO P2 FET.GT TET0RUR T Rz [FatohParclTop T STA-svagh |7 o |MTCARTMDWEEs00 St [DWE.10_|FIEWS The ° L b I th d
2 PETFG F3.DWC 10.015 T8z 5p MFWOLCS T1.42 5p M FwWO R FET.F6 SRR e Rl TVEIO0RLR &l B R [PachPanelTop T SPB-suaigh_[F6 e |WMTCARTMOWEE00 Sia 0 [DWE 10 [FVEWE e abel on € devices
R2PPT.Go FA.DWC.10.C1 [7.A2.5p. MLFWOLCE L1.A2 5p MIFwWD | FZFPT.G8 EIIE] = Rz _|PatohPanlTap BT SMA-siraght_|Gs Rz |MTCARTMDWEE300 Siat 0 [DWE.10_|FVGWS The
R PETES F2.DWC.10.017 T8z 5p MFWOLLT T1.A2 5p MFWOIRZ FET.FS TVEIO0RLR = RZ_|PatchPanslTop T SPB-suaigh_|F5 e |WMTCARTMOWEE00 Sia 0 [DWE 10 [FVEWE The o ( :u Sto m I en th
RAPPT.GS FA.DWC.10.Cn8 [7.A2.5p.MLFWOL.CE L1.A2 5p MIFWD | FZFPT.GS EIIE] = Rz _|PatohPanlTap BT SMA-stagh |65 Rz |MTCARTMDWEE300 Siat 0 [DWE.10_|FVGWS Tha
IR FEDWC.I0.CH [T.A2.5p MIPEWD 7,42 5 M PE WO FZPPT 5 [1A2.5p MLPE WO F2.OWE.10.Ch MRCZ400 76 |Fe_|PachPanaion BT STAsvaigh|E5 2 |MTCARTMOWCE300 S0 [DWE.10_|SMA-svaght _|Cho °
7 [rapcrEs F2.DWC.5.CH0 [7.A2.5p MUFREFL [7.52 5p M PFEFL [ FZPFTES [7.A2 50 ML PREFL [ RZ OWC.A.Chi FRCZ400 720 [Fz_[PawhPanelTap ET SPE-swaigh_|ES e |MTCARTMDWEEs0SiaE [Dwes  |SMA-evaigh|Cho aplé Aucts
3 [rereTEl R2DWCicH [7.52.50.MEPFWD L1.A2 5p. MZ.PFWD | FZPPT.ET [1.A2.5p. M2 PF W01 F2.0WE.3.0h0 MRCZ900 735 |A2_[PawchPanelTap BT SMA-suaight_[E1 2 |MTCARTMOWCE3Siatd [DWESs  |SMA-svaight _|Cho
4 [rarprE: FaDwe.Tcm T7.A2.5p. ML PREFL L7142 5y M2 FREF LI FEPTEZ [1.A2.5p. V&L FREF LI F2.DWE. 7.Ch0 FRCZ400 540 [F2_[PawhPanelTap T ST-svaigh |E2 o |MTCARTMDWEEs e [owe.r  |SMA-cvagh |Cho
5 R iloaELe FADWC.L0m [T.Az5p MIPRBLD [1.AZ 5p MFRE L0 FZLOGMALOS [1A2:5p MLPRE.LOI F2.0WE. 12000 MREZ400 0 |Fe_|LO5MRearPanel LOGME__|SMi-aragh, |09 2 |MTCARTVMOWCES00SIoiZ [DWeil  |SMAsvaght |0
B [m:locME Lo 2.DWC 11 LOM TTAz5pMEPRELD |42 5p MEFRBLOIRE LOGHRLOR [1.A2 5p. M2 PRELL D F2 0WE. T1.L00n FRCZ400 0 |z |LOGMBearPanel ToeME_ [SMA-aragh |08 Fe | WMTCARTWOWCES00 Siot [DWE 1l |SMA-suaight[L0in
7 |F2locMELOT R2.DWC.I0LOW [1.AZ5pMIFWDLO  |L1AZ5p.MiFWD.L0| RZLOGMRLOT [1AZ.5p MLFWD.LO] RZ.0%C.10 L0 MREZ400 0 |z |LOBMResrPanel LOGME__|SMA-stragh_|LOT Rz |MTCARTVMOWCE300Siotd [DWE.10_|SMA-suaight_|LOin

FLASH

FLASH is the world's first free-electron laser (FEL), which
produces laser light of short wavelengths from the extreme
ultraviolet down to soft X-rays. FLASH was foreseen as a
pilot test facility for the XFEL. Of course with its 315 m the
facility is not as long as the XFEL, but the MSK group
learned and is still learning a lot about handling a LLRF
system.

At FLASH the
difficulties are the
maintenance  of
several different
releases of the
same device and
the space inside
and outside of the
racks which is

SINBAD

The Short Innovative Bunches and Accelerators at DESY
(SINBAD) belongs to an accelerator and research program
from the Helmholtz association. SINBAD is a central and
long-term dedicated accelerator research facility for multiple
independent experiments with a common infrastructure. The
MSK group provide the LLRF system for the ARES
(Accelerator Research Experiment at SINBAD) experiment.

This research accelerator is a ever-changing facility, whereby
the requirements can change and with it the interfaces from
one sub-system to the other. Due to the size and changes of

the accelerator the
documentation is
very limited and
modifications  will
not be always

very limited. documented
immediately.
KDS and EDMS
Two tools are used for tracking the devices and save their history. KDS is a | |7 e G eo s s ... o 59
cable database system. In KDS the objects and their connected cables can be [ | T e R I
o . . 3 Eﬂ T TEET Hl =2
displayed on the stored graphics. Further more it allows to store and manage of || L', =" s B REFMOPT |
. . . . . i e lf (o) (o] (o] (o) (o) () %o Bl :
all device information such as the serial number, delivery date, manufacturer, ({81 . < o < « « =
.. . (TN - R -
reV|S|0n etC. = [+ REFM_1300MHz_2U_dummy (Front REFNHA 00T E= G
EDMS is a engineering document management system. EDMS is currently only [ R P I
used for the XFEL and it will organize a larger number of documents over the [ {-i-fi e pie e peif e fodetde podebdeepodebosen - 8
lifetime of the project. In EDMS are kept all specifications, incoming inspections, [ -ttt r
) AR EEEEEEEEEEEEEEEEEEEEE
test reports and check lists. O
& Work Status  IBIICIN CN 0O 0 O  R
Physical Part , D00000013128979,A,1,1, Item Info : BOM e B B
BOM Properties Related Items | MNext Steps All Versions | | Released atit IERENEEEEEEE N e
Configuration: No saved configuration. Qutdated
Export Table Az @ CSY (OHTML () XML
EDM S-10wa Serial Number Description
[0 B &% D00000013128579,4,1,1 L3.A14 Slave Equipped LLRF Rack, XTL Master or Slave
L] &2 DO000DO13106719,4,1,1 PZ16M-05.0051 PZ16M: 16 Channel Piezo Driver Module {19 inch module)
[] &% DO0D0DO13112079,4,1,1 REFM-04.0021 REFM: Generic Reference Distribution Module (18 inch module)
[ [ D00000013130219.A,1,1 L3.A14 Slave Rack 28U
[] b3 DOO000D13141839,4,1,1 Eg-PSM-23.0058 Eq-PSM: Equipped Power Supply Module (19 inch module)
] = &2 D00000013143259,4,1,1 Eq-mTCA-DT.0108 Eguipped LLRF MicroTCA.4 8U Crate
L] [ DO0000013024559,4,1,1 CLKFT-65.00253 CLKFT: MicroTCA 4 Clock Feed-Through (rear module)
] G2 DOD0D0013075739,A,1,1 uTCAPS-08.0158 UPM: MicroTCA 4 Power Module
[] L3 DOD0O0D13075759,A,1,1 uTCAPS-08.0159 uUPM: MicroTCA 4 Power Module
L] LZ DO00ODO13077959,A,1,1 uMCH-10.0157 uMCH: MicroTCA 4 Management Controller Hub
[] L5 DOD000D13081119,4,1,1 uADC-15.0284 uADC: MicroTCA. 4 Digitizer board SIS8300-L2S (front module)
L] &% DOD0O0D13081139,A,1,1 uADC-15.0285 uADC: MicroTCA. 4 Digitizer board SIS8300-L2S (front module)
Redmine
ABM: exchange DWC in slot 11 . .
;:3 Added by Annika Rosner & months ago. Updated 24 days ago. Redm|ne IS USEd by the MSK
Status: Closed Start date: 2019-07-17 group to track malfunctions
Priority: Normal Due date: 2019-07-17 o
Assignee: Annika Rosner % Done: 100% and ISSUES for eaCh
Category: MTCA Estimated time: 1.00 h accelerator |ndependent|y
Target version: ¥FEL_2019 08 Spent time: 1.00 h ) .
XFEL LLRF station: ABM.L3 This open source tool is a
Description flexible project management
The DWC in slot 11 (KDS nr 71, bp support) is a very old one, needs to be exchanged. Web appllcatlon The StatIStIC
from all entries is used for the
£ ASM new DWC slotll.jpg <, (®) 2.97 MB Julien Branlard, 2019-08-26 15:31 .
£ A8SM old DWC slotll.jpg ‘2, (¥) 3.3 MB Julien Branlard, 2019-08-26 15:31 fif quallty assurance tO keep the
reliability as high as possible,
to assign work to a dedicated
person and to count the
cubtacke working hours spent on a
Related issues g|Ven taSk
History
,ﬁ Updated by Julien Branlard 3 months ago Tracker Status  Priority Subject Assignee updated Project Category Target version
+ Target version changed from XFEL_2019 07 to . Improvement In Progress Normal ZZ‘;EEJ;::?-'VM and CLKFT in €S9 and INJ A1 for capacitor 2019-07-02 20:56 XFEL LLRF Installation and Maintenance ~ MTCA  XFEL_2019_12
Improvement New Normal Roll out DCM server with automatic configuration Martin Killenberg 2019-07-02 09:14 XFEL LLRF Installation and Maintenance Server ¥FEL_2019_12
We need to wait until new spares are available. Task is Bug In Progress Normal Installation of MCH-RTM-BM in all L3 stations Uros Mavric 2019-06-26 17:37 XFEL LLRF Installation and Maintenance MTCA  XFEL_2019_12
ﬁ Updated by Julien Branlard about 1 month age Task New Normal REFM-D3.1 installation SEE’;SSZ'EQ 2019-07-02 21:00 XFEL LLRF Installation and Maintenance m-:j]::lgl..;les ¥FEL_2019_12
* Target version changed from XFEL_2019 12 to XFEL 2019 08
i ' [ 5" DAD2_Projects\DRTM-VMZLF - Update - TortoiseSVN S |
SVN, GitHub and Jenkins
To store the hardware designs, software and firmware of the LLRF system SVN Revisin
and GitHub are used. These tools provide a version and revision control. Jenkins @ HEAD revision —— )
. . . . . ) Revisi
is a continuous integration tool, which allows the developers of software and S |
firmware to reliably build, test and deploy their designs. Update Depth
[Wurking copy "] [ Choose items. ..
Make depth sticky
A C T Control Applications Firmware Libraries Vaintenance jobs Ti ]
5 w Name | Last Success Last Failure M,_|ISC |
BB ® reoarmiae A N/A 4 s DRTM-CLKFT ;
._ ' | branches
@- Fred_Bootl oader 1 yr 10 mo - r4586-b6 NIA 4 tags
Q Fred_Firmware 3 mo 17 days - r6049-b127 /A ' . Rev A oK ] [ Cancel
@ Fred_Firmware_Tags 3mo 17 days - 4.0.2_b57 1yr 5 mo - fred3_betat1_b32 » |y RevB
Q ldd_firmware 6 mo 13 days - head-32a4559 MN/A . ’ RevEl
- 4 | trunk
Q- ldd_firmware_tags 6 mo 13 days - 03.00.06-edd1di4 N/A y ) .ﬁultil.ll'l'l FilES
= 1 Documents

Conclusion

The LLRF system of the EUXFEL was planned in a very efficient way,

due to the experience gained at FLASH

To standardize parts decreases malfunctions, guarantee quality and

boost productivity

Equipping the system similar brings the inventory management and the
maintenance of the system to its minimum of workload

Check lists are essential, they save time and brain power

Well documented procedures minimizes the potential error during tests

Version control is a great way to keep track of which
under development, in the test phase or installed

Outlook:

Minimize the manual effort to increase the information flow between the

two databases and apply missing features
Get more statistics from redmine for evaluation

version is currently
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