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Description Context

As part of a global project aimed at studying the energy behavior of large building parks,
we are offering an internship focused on the estimation of electricity consumption,
domestic hot water demand, and solar potential assessment. This project is based on the
coupling between a Geographic Information System (GIS) and a building energy
simulation model, in order to build a digital energy twin at the scale of a real estate stock.
After a first phase centered on the estimation of heating and cooling demands, this new
stage focuses on modeling electricity demand. The challenge is to be able to generate
realistic consumption profiles according to different building types and usage scenarios.

Internship Objective

The main objective of the internship is to implement the Python library ramp
(https://github.com/RAMP-project/RAMP) to generate electricity load curves / domestic
hot water demand curves corresponding to different types of buildings or usage. These
curves will then be used to feed the digital twin and will be compared with real
monitoring data, in a validation and calibration logic. The second objective is to use the
Python library pviib (https://pvlib-python.readthedocs.io/en/stable/) to estimate the
photovoltaic production potential over large building stocks. This estimation will have to
be refined according to different technical parameters (type of panels, inverters, etc.) and
integrated into a GIS platform developed by the geomatics team.

Main Missions

*  Get familiar with the ramp library and its load profile generation functionalities

* Define energy use scenarios according to the studied building typologies

*  Generate consumption profiles at different time scales (hourly, daily, annual)

*  Compare with monitoring data (real measurements) available from certain pilot
buildings (data from real measurement campaigns on university buildings)

*  Proceed with adjustments/calibrations of the profiles according to the observed
discrepancies

* Integrate the results into the existing GIS platform, in connection with the team
in charge of the digital twin (GIS platform and simulation models developed in-
house)

*  Get familiar with the pvlib library

» Estimate solar potential under a standard scenario (average yield, standard
configuration)
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* Analyze the impact of different technological choices (types of panels, inverters)
on energy production at different time scales (daily, monthly, annual)

* Contribute to the integration of the results into the existing GIS tool, in
connection with the team in charge of the digital twin




