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Background SINTEF

UNCERTAINITY

But....what? Will it be
effective? At what price?
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Background SINTEF

Many Potential Challenges and Impacts for specific cases
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Background SINTEF

Many Potential Mitigation Measures
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SINTEF

Ob t-v To identify potential mitigation measures that are
JeC ve most likely to succeed and that are cost-effective.




Test cases SINTEF

Habitat improvements

Fish Migration
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Test cases SINTEF

Habitat improvements




Ljungan River (Sweden)







SINTEF

SPAWNING AREA*
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Cost per effective area created SINTEF

SPAWNING AREA

Depth Velocity Shear Stress
Discharge Cost Cost Cost
(m’s™) PSA % (EUR/m’ PSA%  (EUR/m» PSA%  (EUR/m’
60 9.60 | 50.31 | 4764 -10.26 | 4150
100 [ 5160 809 4777 2249 65.94
138 | 61.66 2.33 | 57.3% -858| 71.46
380 -10.04 5 35956 -3.59 0.00 -0.80 0.00
NURSERY AREA
Depth Velocity Shear Stress
Discharge Cost

m3s™?) PSA%  (EUR/m? PSA%  Cost(EUR/m?>» PSA%  Cost (EUR/m?

20 294 34.34 ‘ 8.12 56.82 491
30 1.66 2149 595 10.90 3.20
35 0.72 9.75 | 4.87 14.31 2.14
s A 40 0.69 15.30 254 2224 1.05
S : 60 0.61 28.26 1.10 62.79 0.46
140 280 Meters 138 0.46 49.75 0.35 1.50 0.25

(Adeva-Bustos, Alfredsen et al. 2019) 11






Mandal River (Norway)




LAUDAL SINTEF
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Multicriteria Decision Analyses SINTEF
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Multicriteria Decision Analyses SINTEF
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SINTEF
Test cases




c Las Rives (France)
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TEST CASE: LAS RIVES
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FORMER (Scenario)

Hydropower plant
- 3 Francis Tur " w4
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FORMER (Shutting down turbines)
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Scenario A-RackHP+1Div.HP

Energy

Attraction flow at the
entrance of the bypass

23



Scenario B-RackHP+1Div.DAM

Energy

Attraction flow at the
dam
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Scenario C-RackHP+2Div.

Energy

Attraction flow both at
the entrance and at the
dam
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Scenario D-RackHeadR+Div.HP

Energy

Attraction flow at the
entrance of the bypass
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Scenario E-RackHeadR+1Div.DAM

Energy

Attraction flow at dam
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Scenario F-RackHeadR+2DIVE (Present situation)

Energy

Attraction flow both at
the entrance and at the
dam
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BN: Las Rives
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Test cases
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(® SINTEF

Storane (Norway)
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Alternative scenarios = SINTEF

Scenarios (A) 5 min, (B) 30 min
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(Juarez, Adeva-Bustos et al. 2019)




Scenario B10 Scenario B10
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Reducing hydropeaking costs

374,587.20 NOK/year 112,376.16 NOK/year
43,826.70 US$/year COSTS 13,148.20 US$/year
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Conclusions SINTEF

“*Cost-effective analyses provide an indication and support
decisions and prioritizations of mitigation measures

“*Scenario modelling open the possibilitgf to investigate
alternative solutions and their trade-otts

“*Bayesian Networks are useful decision support tools to handle
uncertainties, combine different source of data and
transparently communicate with the stakeholders and decision
makers
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