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In this video you will learn

• About the Significance of EMS in the context of PV 

• The Challenges in PV Electricity Self-Consumption 

• Benefits of Implementing EMS .  

• Optimization Strategies for Profitability 

• Future Trends and Innovations  



Introduction to EMS

Definition of EMS
Role of EMS in 
PV electricity self-
consumption

Purpose of 
optimization



Challenges in PV Self-Consumption



Benefits of Implementing EMS

Increased 
Energy 

Efficiency

Cost 
Reduction

Environmental 
Impact

Grid 
Independence



Optimization Strategies for Profitability 

Load Shifting

Peak shaving

Off-peak consumption

Battery Management 
Charging/Discharging strategies 
SOC

Demand Response 

Grid interaction

Incentive programs

Predictive Analytics 
Weather forecasting 
Consumption patterns



Optimization Strategies for Profitability 

1. Load Shifting

To shift energy consumption from peak demand times to off-peak periods.

Benefits: Reduces energy costs, decreases stress on the grid during peak hours, 

and Increase efficiency of use of RES.

Strategies : 

Peak Shaving. aims to reduce power consumption during 
peak demand times. 

Off-Peak Consumption. Encourages shifting energy 
usage to off-peak hours. 



Optimization Strategies for Profitability 

2. Battery Management To efficiently 
manage the 
charging and 
discharging of 
battery storage 
systems.
Benefits: Extends battery life, 
optimizes energy storage from 
renewables, and provides backup 
power.

Strategies: 

Charging and Discharging Strategies

State of Charge (SOC) Optimization



Optimization Strategies for Profitability 

3. Demand Response To adjust energy 
consumption in 
response to supply 
conditions or price 
signals from the 
grid
Benefits: Balances the grid's supply 
and demand, reduces operational 
costs, and can provide additional 
revenue through participation

Strategies: 
Peak Shaving

Off-Peak Consumption



Optimization Strategies for Profitability 

4. Predictive Analytics use data-driven 
insights for 
forecasting and 
managing energy 
needs.
Benefits: Enhances decision-
making, improves energy 
efficiency, and reduces costs 
through better demand forecasting 
and maintenance planning

Strategies: 

Weather Forecasting

Energy Consumption Patterns



Future Trends and Innovations

Technological 
advancements

Policy 
developments

Integration with 
emerging tech



Future Trends and Innovations

Technological advancements in EMS 

Policy developments promoting PV electricity self-consumption 

Integration with emerging technologies (e.g., Artificial Intelligence, Internet of Things)



Summary

Smart grid 
definition and 
importance in 
updating the 

electrical 
system for 
efficiency, 

reliability, and 
sustainability.

Key 
components 

covered 
include AMI, 
distribution 
automation, 

communicatio
n networks, 

smart 
sensors, and 

energy 
storage.

Definition and 
purpose of 

AMI, stressing 
its role in two-

way 
communication 

and smart 
meter 

integration for 
better grid 

management.

Examined 
smart meter 
functions, 
including 
real-time 
energy 

monitoring, 
remote 

control, and 
interaction 
with home 
automation 
systems.

Requires 
consideration of 

privacy and 
security 

concerns, early 
implementation 

costs, and 
public 

awareness and 
acceptability.

Emerging 
developments
, such as AI 
integration, 

edge 
computing in 

grid 
management, 
transportation 
electrification, 

and 
renewable 

energy 
growth.



THANK YOU

sesa-euafrica.eu/

toolbox.sesa-euafrica.eu/

This project has received funding from the European Union's Horizon 2020 research and innovation programme 
under the grant agreement No. 101037141. This material reflect only the views of the Consortium, and the EC 

cannot be held responsible for any use that may be made of the information in it.



• Ettalbi, K., Elabd, H., Ouassaid, M. and Maaroufi, M., 2016, November. A comparative study of 
energy management systems for PV self-consumption. In 2016 International Renewable and 
Sustainable Energy Conference (IRSEC) (pp. 1086-1091). IEEE.

• Varzaneh, S.G., Raziabadi, A., Hosseinzadeh, M. and Sanjari, M.J., 2021. Optimal energy 
management for PV‐integrated residential systems including energy storage system. IET
renewable power generation, 15(1), pp.17-29.

• Rekioua, D., Mokrani, Z., Kakouche, K., Rekioua, T., Oubelaid, A., Logerais, P.O., Ali, E., Bajaj, M., 
Berhanu, M. and Ghoneim, S.S., 2023. Optimization and intelligent power management 
control for an autonomous hybrid wind turbine photovoltaic diesel generator with batteries. 
Scientific Reports, 13(1), p.21830.

• https://www.bing.com/videos/riverview/relatedvideo?q=Energy%20Management%20Systems
%20for%20PV%20electricity%20self-
consumption%20optimisation%20lecture%20notes&mid=67EFD448CE9B5C24B5DF67EFD448
CE9B5C24B5DF&ajaxhist=0

Further Reading

https://www.bing.com/videos/riverview/relatedvideo?q=Energy%20Management%20Systems%20for%20PV%20electricity%20self-consumption%20optimisation%20lecture%20notes&mid=67EFD448CE9B5C24B5DF67EFD448CE9B5C24B5DF&ajaxhist=0
https://www.bing.com/videos/riverview/relatedvideo?q=Energy%20Management%20Systems%20for%20PV%20electricity%20self-consumption%20optimisation%20lecture%20notes&mid=67EFD448CE9B5C24B5DF67EFD448CE9B5C24B5DF&ajaxhist=0
https://www.bing.com/videos/riverview/relatedvideo?q=Energy%20Management%20Systems%20for%20PV%20electricity%20self-consumption%20optimisation%20lecture%20notes&mid=67EFD448CE9B5C24B5DF67EFD448CE9B5C24B5DF&ajaxhist=0
https://www.bing.com/videos/riverview/relatedvideo?q=Energy%20Management%20Systems%20for%20PV%20electricity%20self-consumption%20optimisation%20lecture%20notes&mid=67EFD448CE9B5C24B5DF67EFD448CE9B5C24B5DF&ajaxhist=0

	Slide 1: Energy Management Systems for PV electricity self-consumption optimisation
	Slide 2: In this video you will learn
	Slide 3: Introduction to EMS
	Slide 4: Challenges in PV Self-Consumption
	Slide 5: Benefits of Implementing EMS
	Slide 6: Optimization Strategies for Profitability 
	Slide 7: Optimization Strategies for Profitability 
	Slide 8: Optimization Strategies for Profitability 
	Slide 9: Optimization Strategies for Profitability 
	Slide 10: Optimization Strategies for Profitability 
	Slide 11: Future Trends and Innovations
	Slide 12: Future Trends and Innovations
	Slide 13: Summary
	Slide 14: THANK YOU 
	Slide 15: Further Reading

