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Electrification is good, but limited by 
geography and time



Energy storage lets us 
store during the day 
to use energy at night



Electrochemical energy storage works for 
most applications

EVs Grid Scale



EVs Grid Scale

Freighting

Electrochemical energy storage works for 
most applications



EVs Grid Scale

Freighting

Aviation

Electrochemical energy storage works for 
most applications



These still need dense 
fuels!

Freighting

Aviation

EVs Grid Scale



struggle to meet 
the gravimetric and 
volumetric energy density 
of hydrocarbon fuels

These still need dense 
fuels!



struggle to meet 
the gravimetric and 
volumetric energy density 
of hydrocarbon fuels

But…hydrocarbon fuels are 
what got us into this mess. Are 

we just screwed?



• Pic of biomass → biocrude → light and heavy upgraded fuels
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We can produce 
hydrocarbon fuels from 
plants and waste!

This is the new tech that we study



But the fossil fuel industry is mature and widespread. 
How can we deploy HTL to compete economically 
with fossil fuels?

If we build HTL plants, we need to 
know how much they cost through 
Techno-Economic Analyses

How much would the resulting fuel 
cost if we made it via HTL?



You can perform economic analyses, which 
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Is there a way to estimate the fuel cost outcomes 
of a new HTL plant with almost no time 
investment? 
• Determine most sensitive variables

• Elucidate relationship between variables and fuel cost

• Regress model

• Quantify error against published TEA data



Dimensionality reduction – which variables 
are most significant?



Yield has an inverse 
relationship w/ fuel 
cost because direct 
relationship with fuel 
production

Economies of scale

Linear change in 
operating cost





Wow now we have a relationship for the variables 
how does it compare to real TEA data?

y = 1.0732x
R² = 0.9604
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Statistical Metric Value Unit

Number of Points 

Considered

27 -

Mean absolute Error 

(MAE)

1.32 $/GGE

Root Mean Squared 

Error (RMSE)

1.74 $/GGE

Mean % Absolute 

Deviation

20.4% -

Std. Dev. of % Abs 

Dev.

12.2% -

Max % Absolute 

Deviation

45.9% -

Min % Absolute 

Deviation

1.4% -



How can we apply this?

𝑀𝐹𝑆𝑃 = 6.606 ∗ 50 −0.6577 ∗ 0.40 −1.195 + 2.698 + 0.4268 ∗ 0.40 ∗ 100 −1.062 ∗ (−100)
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