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Exchange of data

Digital Twin
Collaboration 

Platform

Access control
Storage

Software tools
Hardware
REST API

Method A

Method A2

Operational 2

Lab data 2

Lab data 1

Operational 1

Method B

Method C

Method C2

Master thesis 1

PhD thesis 1

Third-party library 1

Research project 1

Research project 2

Lab sensors

Inlet temperature
Inlet pipe flow

Inlet pipe pressure
Differential pressure inlet-outlet

Generator torque
Friction torque
Runner speed

Runner angular position
Guide vane position

Barometer

Inlet spiral casing
Upper turbine cover

Vaneless space
Vaneless space
Vaneless space

Draft tube cone, upper plane
Draft tube cone, upper plane
Draft tube cone, lower plane
Draft tube cone, lower plane

Turbine bearing (radial direction)
Turbine bearing (axial direction)

Guide vane shaft



TwinLab – Digital Twin Laboratory for Hydropower

• Digitalt laboratorium for forskere, bransjepartnere og studenter

• Åpent samarbeid om metoder og data for digitale tvillinger og 
maskinlæring 

• Tverrfaglig tema innenfor HydroCen
• Vannveier
• Turbin
• Generator
• Marked
• Elvemiljø

• Use-case med live data fra 

• operasjonelt kraftverk

Resultatmål
Forbedret arbeidsflyt

Verifisering av algoritmer
Direkte overføringsverdi 

til industrien



TwinLab

TwinLab – byggeklosser og arkitektur
Tverrfaglig laboratorium bygget på åpen kildekode



Azure Event Hub
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Data flow Grunnåi -> Twinlab
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Hydrocord
(Grunnåi)

SCADA
(Grunnåi)

Azure
EventHub
(Skagerak)

JSON
Twinlab

azure.eventhub.aio
asyncio

Plotly
visualization

Measurement

FMU
calculation

pyFMI pyFMI



Standardisering og API'er



Videre anvendelser av TwinLab

Tw
in

La
b

PhDs (All WPs)

Damage models (WP2)

Outlet environment (WP4)

Continuous efficiency (WP3)

Shark bite + AI (WP5)

Results
Improved workflow

Verification of algorithms
Direct transfer value to 

the industry

NTNU BelDig



www.hydrocen.no 
Twitter: @FMEHydroCen
LinkedIn: HydroCen
Flickr: HydroCen

Kontor:
Vannkraftlaboratoriet, NTNU
Alfred Getz vei 4
Gløshaugen, Trondheim


