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Project description

An accurate and reliable measurement infrastructure is vital to ensure a secure and robust
operation of electric power systems across all voltage levels. This is especially relevant in
those systems with high penetration of stochastic sources, e.g. converter-interfaced renewable
generators, and reduced inertia, e.g. islanded systems and/or microgrids.

The Distributed Electrical Systems Laboratory (DESL) operates a fully functional microgrid
system connected to the main campus distribution system and characterized by a variety of load
types and generation sources [1]. The network is equipped with P-class compliant PMUs which
offer real-time monitoring and observability capabilities [2, |3]. Recently, two state-of-the-art
measurement boxes equipped with high-accuracy voltage and current transformers have been
acquired to expand the monitoring capabilities as well as to characterize the performance of
installed equipment. To fully take advantage of their capabilities, specific tailor-made data acqui-
sition and processing routines must be programmed and implemented within the CompactRIO
platform at their core.

The purpose of this project is thus to develop such routines in a LabVIEW programming
environment, deploy them, and validate them within the real microgrid infrastructure. This will
provide the student with hands-on experience with measurement systems widely used as well as
with familiarity with monitoring equipment used in the power industry. Complementarily, software
development skills as well as hands-on experience with the challenges of programming and
testing embedded systems will be acquired. Overall, this makes the project specially suitable for
those students with a strong interest in embedded systems, power systems, signal processing,
and/or software development.

Tasks of the student

» Implement signal acquisition and power quality processing techniques in LabVIEW.

» Deploy and experimentally validate those techniques within the Measurement boxes located
at the DESL microgrid.

» Assess the power quality and the performance of the converters at the microgrid.


https://desl-pwrs.epfl.ch

Requirements

* LabVIEW Programming and FPGA or Embedded Systems Programming
» Knowledge of Signal Processing
» Familiarity with Software Development and version control systems is a merit
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