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I n te g ra t i O n | TO O I : | _ PtX projects require

a tool for optimal
investment decisions
under uncertainty.
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Modelling and optimization
of different
e-fuels designs.
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Description of the model

Possible e-fuel productions
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PtX systems can assume different system designs
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Description of the model

Schematized hydrogen synthesis process
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Description of the model

Designed to facilitate decision making for

the green transition

Focus Area Description

Energy system

model
PtX system
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Economic model

Concept

. comparison
PtX design

comparison

Assumption sets

Cashflow analysis
Feasibility

analysis
% Feasibility report
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Model reproducing energy flows of the
PtX system.

Financial figures of components of PtX
system.

Assessment of operations for different
plant designs.

Financial assessment of different PtX
configurations.

Yearly analysis of cashflow of the PtX
plant.

Draft feasibility study for the
profitability of the plant.




Description of the model

PtX system model for energy and financial analysis
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Description of the model

The PtX tool returns maximum value between FEL-0O and
FEL-2
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Here the implementation of the PtX tool returns the maximum value
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e Purchase-ready
major equipment
specifications

» Definitive estimate

* Project execution
plan

* Preliminary 3-D
model

FEL
DG
FID

FEED

Execution

Detailed Engineering

Front End Loading
Decision Gate
Final Investment Decision

Front End Engineering n
Design



S R

]

e
-
-.




Business case

Comparison of 2 scenarios

The general layout is to simulate a Methanol
production facility, where the project is divided
into two phases for a lifetime of 33 years.

The first phase coincides with the initial
capacity installation of the assets, and the
second phase with the full deployment of the
total capacity of the plant.

Ramboll EU Hydrogen & P2X 2024 - PtX integration tool

CONCEPT 1

The capacity of phase one is initially deployed,
gradually reaching half of the nominal value in
Year 5.

Full capacity is deployed in Year 10.

CONCEPT 2

The capacity of phase one is initially deployed,
gradually reaching half of the nominal value in
Year 5.

Full capacity is deployed in Year 15.



Business case

Assumptions for the methanol plant simulation

Assumption Unit Concept1 Concept 2 wConcept 1 mConcept 2
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Figure: Capacity deployment for the electrolyzer, wind power and methanol plant capacity displayed

Ramboll EU Hydrogen & P2X 2024 - PtX integration tool for the first 20 year of the project.



eMethanol synthesis process
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Business case
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Business case

CAPEX for concept 1 are accounted earlier due to capacity

deployment scheme

CONCEPT 1
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Figure: Cashflow diagram for concept 1 for 33-years plant lifetime.
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CONCEPT 2
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Figure: Cashflow diagram for concept 2 for 33-years plant lifetime.



Business case

NPV is higher in concept 1 as earlier revenues weights more
INn the discounted cashflows

CAPEX Levelised Cost of Methanol NPV

mConcept1 mConcept 2 Concept1 mConcept 2 mConcept1 mConcept 2
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8% 8% 8%

7% 7% 7%

6% 6% 6%

5% 5% 5%
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Figure: Montecarlo simulation for CAPEX. Figure: Montecarlo simulation for Levelized Figure: Montecarlo simulation for NPV of
Cost of Methanol. examined concepts.
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