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Particle accelerators are complex machines with fast and high power absorption peaks. Power quality Is a critical aspect for correct operation. External and internal disturbances can have significant

repercussions causing beam losses or severe perturbations. Mastering the load and understanding how network disturbances propagate across the network is a crucial step for developing the grid model and

realizing the limits of the existing installations. Despite the fact that several off-the-shelf solutions for real time data acquisition are available, an in-house FPGA based solution was developed to create a

distributed measurement system. The system can measure power and power quality on demand as well as acquire raw current and voltage data on a defined trigger, similar to a distributed oscilloscope. In

addition, the system allows recording many digital signals from the high voltage switchgear enabling electrical perturbations to be easily correlated with the state of the network. The result is a scalable

system with fully customizable software, written specifically for this purpose. The system prototype has been in service for two years and full-scale deployment is currently ongoing.

Connection to the Power System

In its base configuration, the CTRS acquires three phase voltages and
currents directly from the voltage and current transformers already
installed in the cubicles. It is capable of recording binary inputs such as
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The analog input crate is engineered to collect up to 32 current signals and 32 voltage signals. The installed transducers convert
the current inputs to voltage and scale down the voltage input to a suitable level for the ADC.

The digital input crate allows optical isolation of the acquisition module. The acquisition unit, located within a dedicated crate,
interfaces with the analog and digital input crates, as well as the CERN Technical Network for control and communication.

Software Features System Architecture Software Architecture

The CTRS has a distributed architecture,
connected on the Technical Network. To
access the system from the General

Each DAQ station is equipped with an on board
processor, allowing for continuous sampling, filtering
and data processing, featuring:

The FPGA acquires raw data, buffer and transfer it to the RT application. It can control different
relay outputs to give information of the cRIO status. The FPGA also performs FFT calculation,
taking advantage of its high speed.
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Record mode

» Improving of the automatic disturbance type recognition for statistical analysis and data consolidation; cms
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» Automatically linking the electrical perturbation on the network to the accelerators’ behaviour (RF and magnets) during the run in order to \ :
discover and potentially prevent incipient failure modes; & I e 5
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» Improving the data viewer capabilities to allow advanced COMTRADE file analysis, automatic selection of the most relevant recordings after a
network fault or disturbance to help the operation teams to better identify the type and the cause of the problem;

Data consolidation and
statistical analysis

» Implementing a continuous acquisition and storage mode with scalable base time, e.g. hourly, daily or weekly.
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