
Electric energy 
utilization in modern 
industrial environments
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Outline

• Facilities for electric energy production

• Facilities for energy storage

• Electric energy management
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Facilities for electric energy production*

*Generally in use3
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Facilities for electric energy production*

*Generally in use in industrial facilities4
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Facilities for electric energy production*

*Generally in use in industrial facilities5
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Percent of the 7× 1010 liters (daily)
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Facilities for electric energy production*

*Novel energy sources for industrial applications6
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Tidal storage system

Tidal energy systems

Energy islands:

Tidal + PV

Offshore wind + PV

Wave + PV

Offshore wind + Wind

…
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Facilities for electric energy production*

*Novel energy sources for industrial applications7
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Facilities for energy storage*

*Generally in use
8
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Facilities for energy storage*

*Generally in use in industrial facilities
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Facilities for energy storage*

*Novel energy storage systems for industrial applications
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Small-scale pumped-hydro systems

(Energy hill)

Other gravity-based storage systems:

Lagoon storage

Deep shaft

Artificial basin 

…
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Facilities for energy storage
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Applications of ESS
Minimum 

Response Time

Minimum Discharge 

Duration

Generation

Uninterrupted and stable power flow s 10 min – 2 h

Peak shaving min – h s – 10 h

Black-start s – min 1 h – 6 h

Mobile applications ms – s s – h

Transmission

Postponement of infrastructure upgrades min 1 h – 6 h

Voltage regulation ms – s 6 min – 1 h

Distribution and 

end-user services

Power quality < 5 ms ms – 1.2 min

Reliability 5 ms – s 5 min – 5 h

Voltage support < 5 ms 15 min

Postponement of infrastructure upgrades min 2 h – 8 h

Ride-through support < 5 ms 10 s – 15 min

Transportation applications ms – s s – h
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Facilities for energy storage
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Energy management schemes 

13

E
M

 s
c

h
e

m
e

s



C
R

E
A

TO
R

S

Energy management schemes 
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Optimization methods goals*

Optimal storage management 

Demand response program 

Vehicle-to-grid system (V2G) 

Cost minimization 

Energy scheduling 

Operating time 

Reliability of operation 

Losses minimization

Generate energy with lower emissions

Uninterrupted power flows

Stable power flows

Peak shaving

Load shedding

Black-start

Postponement of infrastructure 

upgrades 

Maintenance costs

Voltage regulation

Power quality 

Reliability 

Voltage support 

Frequency regulation

Ride-through support 

Transportation applications

...

*With even more constraints…
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Energy management schemes 
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• Scalability

• Applicability

• Standardization

• Development

• Testing

• Implementability

• …
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Energy management schemes 
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• Scalability

• Applicability

• Standardization

• Development

• Testing

Technical problem

Scientific problem
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Thank you!

www.creates.energy
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