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Scope
- AlternaFuture

Scope:

1. Strengthen multidissiplinary cooperation in 
HydroCen

2. Develop and test scenarios for extreme
upgrading of hydropower systems

3. Stress-test innovations from HydroCen

4. Generate new research projects



Scope
- AlternaFuture

Scope:

AlternaFuture shall study extreme upgrading of
existing hydropower systems that also improves
the environmental conditions. We need such a 
desk study to highligh potential challenges and 
the need for research to enable such upgrading
in the future.



Methodology



Case-study: Mandal hydropower system
- Characteristics

• 140 km long river

• Highest point 1160 masl, outlet in the sea

• 6 power plants

• Total capacity = 384 MW

• Annual production = 1.7 TWh



Case-study: Mandal hydropower system
- Challenges
• National parks

• Population in the best reservoir locations

• Protected side rivers

• Important salmon population

→Will respect all of the above

→Have made the task difficult for ourselves!
• But if we find solutions here, they will work also 

elsewhere



AlternaFuture
- Work breakdown

• Activity 1 : Map the current situation

• Activity 2: Develop scenarios for 
reconstruction

• Activity 3: Quantify the effects of 
reconstruction



Results



Results
- «Deck-of-cards» method



Results
- Three scenarios

Scenario Installed
capacities

Characteristics

Tripple
installed
capacity

385 + 745 MW 
+ 20 MW FPP

Construction of new parallell power
plants for most cost-efficient power
upgrade. 

Maximum 
flexibility

385 + 750 MW 
PSP

Construction of new pumped storage
plants for maximum utilization of
reservoirs

Flood 
protection

385 + 655 MW 
PSP + 20 MW 
FPP

Construction of pumped storage and 
flood power plants for maximum
flood dampening



Results
- Environmentally friendly?

• Environmentally friendly extreme 
upgrading is possible for all three 
scenarios

• Disclaimer: Final evaluation is not 
complete!



Results
- Economic feasibility?

• Not profitable with current power prices

• Scenario 2&3 are profitable in the 
“extreme 2030” price forecast



Results
- Remaining potential?

• New and interesting hydropower projects can 
still be found in existing schemes



Results
- Many interesting multidissiplinary discussions

• New ideas and concepts have been conceived

• 18 research projects are proposed



Thank you for the attention!
- Final report due in March!


