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Installation and operation of sensor systems
Streamlined maintenance processes, from interval based to condition based
Increased flexibility due to better monitoring

Digital twin of turbine, generator and hydraulic structures
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* Cost effective unification of operation and maintenance

System services from virtual powerplants
New business models from digital platforms
Interfaces to other digitalization initiatives

Digital twin from dam to outlet
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Digitalization of Hydropower

Hydropower

Environment

Improved models from increased availability of data

Image processing for monitoring of fish populations

Scanning rivers with drones and satellites

Digital twin of the entire river
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Digitalization of Hydropower

Technology

e Quality assurance and harmonization of data
* Benchmarking of methods for big data and machine learning

* Visualization techniques
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Digitalization of Hydropower

ICT

Integration

* Acceptance of existing and new technology
* Prevent increased complexity for users of more advanced tools

* Manage knowledge from multiple disciplines
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Digitalization of Hydropower

Security

* End-to-end encryption of data, edge processing
* Hydropower as an enabler for other renewable energy

* Cyber-attacks gains power as a disabler
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Value creation from more available data

Digitalisering sjekker om en antakelse er riktig

Malet bor ikke veere a reagere pa data, men a forutsi data

Kvalitet pa data er lik lzeringseffekt

Et laboratorium sjekker alt som virkeligheten ikke kan gi pa bestilling

Integrasjon av laboratorium gir deg muligheten til a siekke om dine antakelser om
omverdenen er riktige
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Digital transformation

React to a physical React to measured
observation data

React to a prediction

React to deviation Autonomous
from predicted systems that can
uncertainty be trusted

React to deviation
from a prediction
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Value of laboratories for digitalization

e Direct access to measurements
* Create situations that cannot be easily created in real life

* Integration of laboratories enable validation of boundary conditions
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Example: Generator bearings
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Hydropower in Norway

* 95% of electricity in Norway
produced by hydropower

* 1550 hydropower plants and
1000 reservoirs

 Storage capacity for 70% of
yearly consumption

 Largest reservoir stores 8.7 TWh

* New cables to Europe are under
construction
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Typical hydro system

'
L § ' 4 + - 1 + + + I

|m,."‘”.”:| I““““ L Rpetekarmer . Suldalsvatnet
. 3 . 1
L = Lengde
[ ‘. t. om
' Kvilldal | o
Kraftste v
A0 MY

) SINTEF



Model of the power system
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Downstream reservoir K+1 I ¢1(Vie1 1)
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Modeling of hydropower plants
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Estimation quality
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iIScheduling — context based optimization
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