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Åpen informasjon / Public information

What is the SAMBA project?

The future is electric

• The SAMBA project has been a 3 year R&D project financially 
supported by the Norwegian Research Councils Energix 
program and completed end March 2019. 

• The partners in this project have been:
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The challenges for Asset Management in Statnett

Total NOK 
~26 mill

19 use 
case

3 
summer
Students 

from 
NTNU

~18 
researchers 
from Sintef 

53 
presentations 
of the project

~70 
Statnett 

employees

• Aging and increased volume of assets
• Statnett must optimize maintenance and investments
• Statnett has a lot of data about its components, but can utilize 

these in a better way

Some key figures from the SAMBA project:
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Why SAMBA project?
• Predict now condition for critical 

components
• Predict the development over time for 

critical components
• The basis for predictive maintenance
• Optimize the right time for critical 

component replacement
• Simplify and automated decision processes
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Execution of the SAMBA project
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Smart Grid Reference Architecture

• Use case
• Use case is a list of actions or 

event steps that define the 
interaction between roles and 
a system to achieve a goal

• Template from IEC 
standard 62559-2

Source: Smart Grid Reference Architecture (SGAM) proposed by the CEN-CENELEC-
ETSI Smart Grid Coordination Group
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• Many subcomponents and different 
condition measurements.

• Oil analysis and temperature data are 
important 

• But, What is the overall condition?
• Health index is an aggregation/weighting 

of several condition measurements in to 
one index

The future is electric

1) Winding with paper insulation. 2) Core. 3) Tap 
changer. 4) HV bushing 5) LV bushing. 6) Tank. 7) Oil 
expansion tank. 8) Cooling arrangement. 

Transformer- AHI (Asset Health Index)
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• DGA. Continuous monitoring

• Oil condition. (Annual sampling)

• Temperature, PT100, fiber-hot spot

• Inspection, condition

Transformer monitoring and inspections
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Aging model (AHI)

The future is electric

Various models for the calculation of aging (AHI)
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• Levert fra SAMBA til Statnett 
anleggsforvaltning:

• Metoder for beregning av helseindeks fra GE, 
ABB og Sintef ER.

• Test på data for utvalgte transformatorer
• Datagrunnlag: 

• Anbefalinger for videre datainnsamling for 
transformatorer i Statnett også for å høyne 
kompletthetsindeks (completeness index).

• Implementering vil bli en del av en fremtidig 
software for anleggsforvaltningen. 

Transformer- AHI

The future is electric
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Example of transformer health index

Transformer 1…n

Alarms to AHC

Action operation

Action maintenance
Risk handling

Impact on human safety
Economic impact
Impact on reliability
Impact on the environment

Needs for replacement

Needs for refurbishment

Operational restrictions

Risk impact/requirements

Should we maintain or reinvest and when?

Technical / Economic Analysis 

Solution chosen on the basis 
of risk assessment

AHI

Risk analysis and prioritization

Condition inspection:
 Surface/painting
 Gasket condition
 Control wires
 Local readings
 Oil leaks
 etc.

Asset condition transformer
Asset Management
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Todays ICT solution vs. future ICT needs in AM

The future is electric
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Innovations

The future is electric
Digitalisering i vattenkraften 9.maj 2019



Åpen informasjon / Public information

Innovation

• Tested on Statnett data
• Possible to predict 

temperature in cable
• Goal: Used in operation 

and detection of 
abnormal conditions

The future is electric

Cable temperature 
prediction
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Recommendations

Improve data quality and availability

• Data Volume

• Data Velocity

• Data Variation

• Data Veracity

The future is electric
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What is the benefit of the SAMBA project?
Statnett has achieved:

• An ICT architecture suitable for asset management

• Demonstrate the need for sensors, measurements and data 
quality

• Expertise for condition monitoring models for power components

• Basis for development of Asset Health

The future is electric

SAMBA

Smarter asset 
management

Effective                   Smart                    Safe
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Potential savings for Statnett

• Saving ~ 30 - 40% by going from 
preventative to predictive maintenance

• Annual savings by postpone the 
replacement of a transformer is 
approx.  NOK ~ 0.5 million
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Tank you for your attention!

The future is electric
Statnett homepage: https://www.statnett.no/en/about-statnett/research-and-development/results/
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