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Appendix: detailed overview of IIEP (syllabus)

Basic information
	Course name 
	Forecasting in Energy Systems and Electricity Markets in context of clean energy-based power systems

	Coordinating faculty 
	W5

	Coordinator
	dr inż. Vishnu Suresh




Learning effects
	Qualification name
	Learning effects
	EQF level

	Knowledge

	[bookmark: _GoBack](1) The ability to develop  forecasting models using renewable energy and power consumption
	· Characterizes the key concepts, forecasting horizons and applications of forecasting in power systems and electricity markets, with emphasis on variability in renewable generation, loads and electricity prices.
	VI

	(2) The ability to analyse  power generation, consumption and energy market cost fluctuations using historical data in clean energy based power systems

	· Identifies the main stages of the forecasting workflow: data preparation, feature engineering, model selection, validation and interpretation of forecast quality in technical and market decision contexts.
	VI

	Abilities

	(1)
	· Constructs forecasting models that account for renewable energy generation, energy consumption, weather variables, calendar features and historical market data.
	VI

	(2) 

	· Analyses variability in generation, loads and prices using historical data and validate forecasts with error and goodness-of-fit measures such as MAE, RMSE, MAPE, sMAPE and bias.
	VI

	Social qualifications

	3) The ability to validate of forecasting models using advanced error measures for clean energy based power systems
	· Critically assesses data quality, limitations of forecasting models and consequences of forecast errors for the energy transition and stakeholder decisions.
	VI



Course content
	  Teaching content of the IIEP

	0. Topic
	0. Time 

	1
	Introduction to forecasting in power systems and electricity markets in the context of the clean-energy transition
	2

	2
	Energy time-series data: structure, timestamps, missing data, anomalies, outliers and decomposition (Lecture – 2, Laboratory- 2)
	4

	3
	Feature engineering for load, renewable generation and electricity-price forecasting: calendar, weather, lag and exogenous variables (Lecture – 2, Laboratory- 2)
	4

	4
	Baseline and classical forecasting models: naive, seasonal naive, regression, exponential smoothing and ARIMA-oriented approaches (Lecture – 2, Laboratory- 2)
	4

	5
	Machine-learning models for energy forecasting: decision trees, random forests, boosting, neural networks and data-leakage risks (Lecture – 2, Laboratory- 2)
	4

	6
	Forecast validation and evaluation: time-based splitting, rolling-origin back testing, MAE, RMSE, MAPE, sMAPE, bias and error diagnostics (Lecture – 2, Laboratory- 2)
	4

	7
	Ensemble, hybrid and probabilistic forecasting: forecast combinations, prediction intervals and scenarios for operational and market decisions (Lecture – 2, Laboratory- 2)
	4

	8
	Integrated forecasting workflow: mini-project, interpretation of results, reporting forecast quality and competence validation (Lecture – 2, Laboratory- 2)
	4

	
	Total teaching hours
	30



Teaching methods
· Interactive lecture
· Project
· Laboratory exercises
· Case study
· Group work
	
Student worktime requirements
Contact hours: 30h
Own work: 5h
Total worktime requirement: 35h
ECTS points equivalent: 1
European Qualification Framework level: VI
Verification method
Exam – multiple choice test online.
Teaching material - references
Main positions
	 
Petropoulos, F. i in. (2022). Forecasting: theory and practice. International Journal of Forecasting, 38(3), 705–871.
Hyndman, R. J., Athanasopoulos, G. Forecasting: Principles and Practice, dostęp online: https://otexts.com/fpp3/.
Weron, R. (2014). Electricity price forecasting: A review of the state-of-the-art with a look into the future. International Journal of Forecasting, 30(4), 1030–1081.
Additional positions
Lago, J., De Ridder, F., De Schutter, B. (2018). Forecasting spot electricity prices: Deep learning approaches and empirical comparison of traditional algorithms. Applied Energy, 221, 386–405.
Hong, T., Pinson, P., Fan, S. (2014). Global Energy Forecasting Competition 2012. International Journal of Forecasting, 30(2), 357–363.
Materiały własne prowadzącego: zbiory danych, notebooki laboratoryjne, slajdy wykładowe oraz instrukcje do mini-projektu.
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