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Classification: Public

Hybrid plant simulations for energy output
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Night Day  Night Day  Night Day  Night

• Timing of energy 🡨 demand, price
• Sizing of storage
• Managing component degradation effect

by Ewan Machefaux 



Classification: Public3

Managing production uncertainty for business certainty

Modeling 
technology

• Resource, 
trends

• Flow 
structures

• Un-separate 
M&M

Sustaining activities: 
reducing uncertainty

• Farm-WTG 
interactions

• Operational 
optimization

• WTG energy 
Conversion

Drivers

• Accurate 
prediction of
• Energy
• @time
• @price

Business 
objectives

• Certainty in 
return of 
investment

• Lower cost 
of financing

5-10-year, atmospheric modelling perspective

Knowing the customer
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Knowing the customer
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Price of uncertainty

CAPEX(L)  +  
OPEX(L)Ener

gy(L)

OPEX (Operational expenses): Service

CAPEX (Capital expenses): WTG + Financing
LCoE [$/MWh] =

Financing cost depends on the perceived risk.

It is higher for wind than for PV.

WACC: weighted average cost of capital

Loan interest      XYZ 

http://www.pv-financing.eu/wp-content/uploads/2016/11/Why-is-PV-Financing-relevant-for-the-EU-policy-debate.pdf
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Managing uncertainty for business certainty

Modeling 
technology

• Resource, 
trends

• Flow 
structures

• Un-separate 
M&M

Sustaining activities: 
reducing uncertainty

• Farm-WTG 
interactions

• Operational 
optimization

• WTG energy 
Conversion

Drivers

• Accurate 
prediction of
• Energy

• @time
• @price

• Service 
costs

Business 
objectives

• Certainty in 
return of 
investment

• Lower cost 
of financing

Knowing the customer

5-10-year, atmospheric modelling perspective
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Energy conversion
“Power curve”

6

Challenge:
Understanding the WTG response to any 
state of the atmosphere

so that
The performance can be predicted

Power curve verification setup
 
Empirical power curve vs. Local time

• HH wind speed
• Rotor-averaged wind speed
• Shear
• Turbulence intensity
• Veer
• …

5D µClimate

X
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Managing uncertainty for business certainty

Modeling 
technology

• Resource 
and climate 
trends (5D 
Climate)

• Data 
assimilation 
with wind 
farm

Sustaining activities: 
reducing uncertainty

• Farm-WTG 
interactions

• Operational 
optimization

• WTG energy 
Conversion

Drivers

• Accurate 
prediction of
• Energy

• @time
• @price

• Service 
costs

Business 
objectives

• Certainty in 
return of 
investment

• Lower cost 
of financing

5-10-year, atmospheric modelling perspective

Knowing the customer

DOE Industry Workshop, 10/20/2020 



The End

 


