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Investment analysis with Prodrisk

• Revenue

• Which Power plants (topology) to build?

• And how large?

• What are the cost of todays environmental restrictions?

• What is the cost of possible future environmental restrictions

• Cost of «avbøtende tiltak»?

• Implications for taxes and “konsesjonsavgift”

• Dispatch/Hydrology

• How would water levels, river discharges etc. be in the new system + base case with climate change

• Risk analysis

• System robustness

➢ Build a framework to 
effectively answer the 
questions



Røldal Suldal Kraftsystem (RSK)  Topology Today 



+ 650 MW Turbine

+ 490 MW Pump

+ 50 new GWh

~ 670 MEUR

Røldal Suldal Kraftsystem (RSK)  Topology Applied for 



Workflow
Implementing a new case

• Separate function for each modeling change

o Topology/constraints/PQ curves etc

• Implement test for each function

oAll tests are automatically run when

the code is edited

• Unique code in case name

o e.g. "T8" or "w1"

• Case name = combination of codes

o e.g. T8_w5_i1_x1+U13_b0_q0_u2



Workflow
Running a simulation

Case name
Topology, constraints, PQ, etc

Build pyprodrisk 

session
Plot and check 

topology
Run pyprodrisk
Results copied to archive

Result analysis

Simulation notebook

Inflow & price

Simulation period

Run type
Full simulation or test

Inputs



Workflow
Running a simulation



• Constraints starting at spring culmination → scenario-dependent

oMinimum discharge in Suldalsvann

oMinimum reservoir in Røldalsvann

• Not possible with the SDDP methodology in Prodrisk

Modeling challenges



Modeling challenges
Minimum discharge constraint in Suldalsvann

Ca. 20.4 - 1.6

Spring culmination

Constraint 

1.8

29.7

In operation

Earlier modeling

6.5

Constraint 

29.7

Current modeling

20.4 1.6

*  Additional inflow to Suldalsvann that cancels out the constraint

Inflow*

Constraint 
Difference in simulated income from 

earlier to current modeling:  - 0.05%

Suldalsvann: Inflow, min discharge



• Follows accumulated inflow from 

spring culmination until 100 Mm3

Modeling challenges
Minimum reservoir constraint in Røldalsvann

HRV

Median

constraint

Strict 

constraint

Nice

constraint

Røldalsvann: Accumulated inflow from spring culmination

• Compared against simulation with

o Nice constraint in strategy

o Scenario-dependent constraint in final simulation

• Similar simulated income as with median constraint



Visualization of results, model configuration and input

Water level GRUBBEDJUP Quantiles

• Green: Historical

• Red: Applied for, no restriction

• Blue: Applied for, new LRV



AD: Dashboard webapp 
Nice streamlit where you can plot and compare «everything» 
easy to use – even for biologist and economists



Impose a change and evaluate the results

Case comparison list



Take home message

When investing 7-8 mrd. NOK you want to be sure that you have minimized uncertainties with the Prodrisk domain.

We have built a framework for modelling:

 Building cases and inputs

 Visualization

 income calculations
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