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The MSK group is responsible for the low level radio frequency (LLRF) 

systems in several accelerators. This complex subsystem needs a good 

planning before construction, a reliable organization during the installation and 

an efficient coordination of the maintenance during the operation and the 

shutdown times.  

The inventory management of the LLRF systems contains several tasks such 

as the stocking, the documentation handling and the location history during 

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

Similarly the maintenance requires a set of special procedures and teamwork 

between experts. They have to share important changes and results of the 

system, to follow up on failures and improvements, and to support and 

coordinate across work packages. For each coordination level different tools 

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

planning, storage and testing, tracking and documentation. 

 

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. 
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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 version is currently 

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 

 

Incoming inspection 

The income inspection workflow consists of the 

following: 

1. Receiving the components 

2. Checking the shipping documentation 

3. Make an entry in the database 

4. Print and label a sticker to mark the 

component 

5. Visually inspection the components 

6. Checking the company test reports and 

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). 

Maintenance tools 
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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. 

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 

.       

 

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. 

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 

The following list contains details to 

make the installation as smooth as 

possible: 

• Cable list 

• Cable label on both ends 

• Label on the devices 

• Custom length 

• Cable ducts 

KDS and EDMS 

Two tools are used for tracking the devices and save their history. KDS is a 

cable database system. In KDS the objects and their connected cables can be 

displayed on the stored graphics. Further more it allows to store and manage of 

all device information such as the serial number, delivery date, manufacturer, 

revision etc. 

EDMS is a engineering document management system. EDMS is currently only 

used for the XFEL and it will organize a larger number of documents over the 

lifetime of the project. In EDMS are kept all specifications, incoming inspections, 

test reports and check lists. 

 

 

SVN, GitHub and Jenkins 

To store the hardware designs, software and firmware of the LLRF system SVN 

and GitHub are used. These tools provide a version and revision control. Jenkins  

is a continuous integration tool, which allows the developers of software and 

firmware to reliably build, test and deploy their designs. 

 

 

 

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 

very limited.  

the accelerator the 

documentation is 

very limited and 

modifications will 

not be always 

documented 

immediately. 

The European XFEL is 

the world’s largest X-ray 

laser for research. The 

3.4 kilometer long facility 

starts at the DESY            

. 

From incoming inspection to installation of the 

LLRF system subcomponents and cables 

Redmine 

Redmine is used by the MSK 

group to track malfunctions 

and issues for each 

accelerator independently. 

This open source tool is a 

flexible project management 

web application. The statistic 

from all entries is used for the 

quality assurance to keep the 

reliability as high as possible, 

to assign work to a dedicated 

person and to count the 

working hours spent on a 

given task. 

1. Select tested 

components from 

the storage 

 

2. Plug the cards in 

the crate 

 

3. Configure the 

management boards 

 

4. Installation of firmware, 

software and servers 

 

5. Make 

dedicated tests 

 

6. Fill-out an 

assembly checklist 

 

campus in Hamburg. The LLRF system has several 

stations along the accelerator, which have to regulate the 

accelerating field in the cavities. 

 

The stations are located at the gun, the injector and 

afterwards in the linac. Each stations consist of a master 

and a slave system, leading to 56 racks in the accelerator 

of the XFEL which the MSK group has to manage and 

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. 

 

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 

3. The report is stored  

4. Device is marked with a sticker 

depending on the test result 

 

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. 

 

 

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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