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Wärtsilä Energy Solutions businesses

THIS IS WÄRTSILÄ

ENGINE 

POWER PLANTS
LNG SOLUTIONS

RENEWABLES & 

STORAGE
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INSTALLED BASE* ïWÄRTSILÄ POWERING THE WORLD

18.10.2016 Teollisuuden sähköseminaari4

Total: 60 GW
Countries: 176

Americas:

Output: 12.1 GW

Europe:

Output: 15.6 GW

Asia & Middle East:

Output: 25.5 GW

Africa:

Output: 6.9 GW

Municipalities, co-ops, Oil &Gas etc.

IPPs

Utilities

Industry

*) December 2015
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Hybrid power solutions
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RENEWABLES & ENGINE HYBRID POWER PLANTS

6

Engines provide baseline power and balancing 
while PV generation displaces fuel

ENGINES

SOLAR PV

Smart Power Generation (SPG) engine power plants

ÅBalance fluctuations in wind and solar power

ÅEnsure system stability in contingency situations

ÅMaximize the use of renewable capacity by 
minimizing losses of excess wind and solar power

ÅReduces GHG emissions

ÅImprove total system efficiency

Fast engine response 

to quick variations in 

solar PV output
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A PV-Engine Hybrid is economically feasible when:
ÅLifetime value of the fuel saved > the additional investment into the PV plant
ÅAllows Renewables integration without new grid investments

THE CONCEPT
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Confidential

Drivers of Economic feasibility

ÅHigh solar resource
ÅHigh fuel cost
ÅLow cost of capital
ÅLow cost and availability of land
ÅReduced dependency on fuel 

price due to PV
ÅGrid balance investmentsCapex

Opex

Capex

Opex

ENGINE POWER PLANT HYBRID

L
C

O
E

Saved fuel
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When the price of fuel is above the Break-even fuel price the PV-Engine 
Hybrid will have lower LCOE than the Engine only plant

8

USD/MWh

Hybrid

Conventional

Break-even fuel price USD/GJ

THE CONCEPT
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CASE STUDY
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We have conducted a conceptual study of a Retrofit Hybrid in the 
Philippines ïadding 20 MW PV to a 70 MW Engine plant
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380cst HFO Singapore 180cst HFO Singapore Marine gas oil SingaporeUSD/ton

2006-2016 Historical fuel prices (FOB in Singapore )

5 year average used as fuel price

Fuel Assumptions (5y avg.) USD/ton

380cst HFO Singapore 525

180cst HFO Singapore 551

Marine gas oil Singapore 792
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Base case 25 MWDC  / 20 MWAC  

1st year generation: 37 774 MWh 

1889 kWh/kWAC = 21.6% Capacity factor

Results show a payback period of PV investment of 6-10 years for the 
base case (depending on fuel) ïsolar yield has large impact 

Fuel 

Assumptions

Total NPV of 

adding PV 

plant (MUSD)

Discounted 

payback 

period (years)

380cst 

HFO
12.9 MUSD 10.6 years

180cst 

HFO
15.0 MUSD 9.7 years

Marine 

gas oil
30.8 MUSD 5.9 years

28.2.2017 [Presentation name / Author]10

Years

Payback period
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Cumulative discounted cashflow (MUSD)

18% PV capacity factor 20% PV capacity factor

22% PV capacity factor 24% PV capacity factor

NPV & Payback of Retrofit PV plant

Sensitivity for different capacity factors, with MGO fuel

Discounted Payback period
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WHY SOLAR-ENGINE HYBRIDS?

Cost of capital & capacity factor 
can make Hybrids feasible at  HFO price of 320 USD/Tm

16%

19%

22%

25%

28%

31%

34%

PV capacity factor

First year gen/ MWac*8760

WACC

%

Hybrids are feasible

with HFO price 320 

USD/ton

Á Country positioning is illustrative, 

capacity factors are dependent on the 

site 

Á Market driven fuel pricing assumed, in 

countries with fuel subsidies hybrids 

often unfeasible 

Hybrids are unfeasible

with HFO price 320 

USD/ton

Simplified example

Confidential
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WHY SOLAR ENGINE HYBRIDS?

Higher fuel price will make hybrid feasible in more cases
Case HFO price 400 USD/Tm in a remote location & high fuel transportation cost

16%

19%

22%

25%

28%

31%

34%

PV capacity factor

First year gen/ MWac*8760

WACC

%

Hybrids are feasible

with HFO price 400 

USD/ton

Hybrids are unfeasible

with HFO price 400 

USD/ton

Á Country positioning is illustrative, 

capacity factors are dependent on the 

site 

Á Market driven fuel pricing assumed, in 

countries with fuel subsidies hybrids 

often unfeasible 
Simplified example

Confidential


