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Eidsiva Vannkraft AS

• Part of the Eidsiva Energi AS group.

• Operates and maintain 48 hydro power stations 
in the southeast of Norway.

• Annual production of about 7.5 TWh.

• 4th largest  operator in Norway.

• Building three new hydro power plants 
with about 0.7 TWh new production.
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• Give a better, simpler and more efficient 
solution for condition monitoring.

• Lead the attention to were it is most 
valuable.

• Detect changes in due time before 
critical.

• A place to store and share knowledge 
and experience.

• Flexible, scalable and build on generic 
principles.

• Result in more predictive and condition 
based maintenance.
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Online Condition Monitoring

Visualization/

alarm

Diagnostics/Analytics

Data integration
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No room for expensive, highly specialized 
solution

• 98,9% availability of the generating units.

• Long term perspective for low/variable energy prices. 

• Power plants with huge variations in age, technology 
and size.

• Big investments already made in solutions and 
infrastructure for remote operation and data collection.  
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• Highly flexible, scalable and cost 
effective.

• Give the user the ability to transform 
the collected data, together with 
inhouse expertise and knowledge, to 
valuable information and better insight 
of the plants operation and condition.

• A platform for incorporate inhouse 
Machine Learning (ML) and Artificial 
Intelligence (AI) models in the 
condition monitoring.
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The PI System as Platform for Online Condition 
Monitoring

HPS 2 

HPS = Hydro Power Station 
ERP = Enterprise Resource Planning 
EAM = Enterprise Asset Management 
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How to evaluate observations 

Are these 

observations 

too high?

It depends…

Observations 

here are NOT 

OK

Observations 

here are OK

We need to find ways to continuously 

evaluate which of these observations 

are NOT OK 

We have utilized machine learning (ML).
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Example of ML – Stator Cooler
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Expected 

temperature 

based on 

machine 

learing

5 year cooling ability development

Increased turbine flow rate to 57 m3/s

Increased turbine flow rate to 60 m3/s

Standard cleaning

Thorough cleaning/flushing 

after …

1 = OK!

2 = 50 % cooling ability

3 = 33%  cooling ability
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Implementation – Machine learning
PI System
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Asset Framework

Machine Learning

Excel/vba, Python

• Searching AF structure

• Retrieving normal period

• Retreiveing data for 

normal peirod

Machine learning

(Excel/vba, Python)

Historical 

data
Model parameters

Model 

communicating 

with AF using PI 

Web API

</>
Existing sensor 

infrastructure

• Sensors

• SCADA system
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Pressure sensor control on hydro reservoir
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Upper limit

Lower limit

Pressure sensor: Data 

transfered to SCADA/PI

Gauge: Visual inspection
• Damages due to flood water

• Fines apply if upper or lower limit is 

passed

• Correct level important for correct 

planning

• Different technologies - Different issues.

• About 100 manual readings pr. month

obligated by the governmental authority

• Can we do this with image analysis 

and using the PI system as 

supporting framework?

Dam
Lake

Pressure probe

• Pressure

Bubble tube

• Pressure

Floater

• Distance

Image analysis

• Relation

between pixels
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Example of AI – Image analysis
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Error

Error

Mostly used

Most trusted (when no ice)
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Artificial Intelligence PI System

Implementation of Image Analysis
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Image 
database

AI

(Python)

Timeseries data 

stored to Data 

Archive using 

PI Web API

</>

Asset data 

needed for 

analysis using 

PI Web API

New possibilities:
• Mud/Ice-cover

• Counters

• Growth

• Gauge

• Other analogue instruments
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RESULTSCHALLENGE SOLUTION

EIDSIVA VANNKRAFT

Development of a online 
condition monitoring solution 
meeting the requirements for 
Eidsiva Vannkraft.

The PI System is used as the 
platform

A cost effective solution for 
online condition monitoring.

• Build on existing infrastructure for 
remote operations.

• Allow use of inhouse ML and AI 
models for advanced condition 
analysis.

• Integration toward other vital business 
systems.

• Additional value to investment 
already made.

• Increase the insight of the plants 
operation and condition.

• More predictive and condition 
based maintenance.

• Highly flexible, scalable and cost 
effective.

• A place to store and share inhouse 
expertise and knowledge.

• Turning data into valuable 
information.

Online Condition Monitoring Solution
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• Joakim Gundersen, PhD

• Head of department System Operation and Digitalization

• Eidsiva Vannkraft AS

• Joakim.Gundersen@eidsiva.no

• Ole Kristian Grindbakken, MSc

• Digitalization Engineer

• Eidsiva Vannkraft AS

• OleKristian.Grindbakken@eidsiva.no

• Jørgen Taule Foss, MSc

• Digitalization Engineer

• Eidsiva Vannkraft AS

• JorgenTaule.Foss@eidsiva.no
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Questions?

Please wait for 

the microphone

State your 

name & company

Please rate this session 

in the mobile app!

Search 

“OSIsoft” in 

your app store
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