












Scope of SEANERGY



Framework of SEANERGY





What is achieved so far in SEANERGY? – STAGE 1 & STAGE 2



D1.1 - Stakeholders’ expected role / interest in energy transition





D.1.2: Catalogue of technologies for Maritime 
and Coastal Communities and Ports

The catalogue is:

• divided into ten subsections representing different equipment 
categories used in the maritime sector.

• It offers a comprehensive resource for ports and maritime 
companies to guide their decarbonization strategies and 
investments. 

• over 90 technologies included, a wide range of solutions for 
sustainable energy generation and decarbonization. 



D.1.2: SEANERGY website catalogue interface



D.1.2: Sample of vessels’ electricity section



D.1.2: Some examples of Vessels’ electricity technologies



D.1.2: Some examples of ICE fuel cell technologies



D.1.2: Some examples of CHE technologies



D.1.2: Some examples of truck technologies



D.1.2: Some examples of electricity production technologies



D1.3: LCA assessment framework

Main purpose: analyse the use of energy to quantify the carbon 
footprint and GHG emissions generated by standard operations 

in the daily activities

Methodology: LCA evaluates environmental impacts of 
products or services, adhering to ISO 14040 and ISO 14044 

standards.

4 Phases of LCA:

• Goal & Scope: Set objectives and study range, defining the 
functional unit (FU) for calculations (e.g., volume, weight).

• Inventory Analysis (LCI): Collect data based on the scope, 
covering all inputs and outputs.

• Impact Assessment (LCIA): Calculate environmental impacts 
using various methodologies (e.g., IPCC, ReCiPe). Measures 

are in terms of FU (e.g., kgCO2eq/FU).

• Interpretation: Analyze results, identify opportunities and 
make recommendations.



Port of Valencia LCA

The Port of Valencia in Spain covers 5.6 km² 

and handles various cargo types with 

specialized facilities. It has 12,000+ meters of 

docks, 30+ gantry cranes, and 300 hectares of 

storage. 

The functional unit (FU) for the LCA is 1 TEU 

(Twenty-foot equivalent unit), a standard for 

cargo capacity. In 2021 and 2022, the port 

processed 5.6 million and 5.05 million TEU, 

respectively.

Life Cycle Inventory (LCI)

Life Cycle Impact Assessment(LCIA)

D1.3: Some results



Port of Valencia LCA 

Life Cycle Inventory (LCI):

D1.3: Some results

Data Sources: Provided by Fundacion Valenciaport, Emissions 
report (2016), Carbon footprint guide (2020)

Key Equipment and Consumption:
•Tugboats, vessels use marine gas oil, measured in kWh
•Cranes, forklifts use certified renewable energy
•Trucks, other handlers use diesel, measured in liters
•Assumed average distances and consumption rates for trucks

Key Assumptions:
•Fuel conversion to kg for SimaPro software using calorific values
•Trucks make 1,430,000 trips/year, consuming 5,720,000L 
diesel/year
•Renewable energy mainly from wind, hydro, and PV
•Electric forklifts have 75% energy savings compared to diesel

Data Entry into SimaPro:
•Fuel consumption converted to kg or kWh
•Ecoinvent v3.9.1 database used for emissions calculation

Major Fuel Consumption Figures for SimaPro:
•Tugboats: ~3.17 million kg diesel
•Vessels: ~7.71 million kg diesel
•Trucks: ~4.86 million kg diesel
•RTG Electric Crane: ~342,000 kWh
•Port Facilities: ~8.87 million kWh

Notes:
Some data, especially for renewable energy types, was limited 
or approximated. LCI data aids in calculating environmental 
impacts.



Port of Valencia LCA 

Life Cycle Impact Assessment(LCIA)

D1.3: Some results

After introducing the LCI datasets (in the 
previous page ) into the SimaPro software, 
the results obtained for the Life Cycle 
Impact Assessment of the Port of Valencia 
were summarized in this Table,  which 
shows the total emissions of the port in 
each impact category per unit of TEU.



D1.3: Some results

• Diesel-powered sources at the Port of Valencia constitute around 
70% of the total CO2-eq emissions per TEU. 

• These sources include commercial vessels, diesel-fueled RTG cranes, 
terminal tractors, and trucks. 

• In contrast, at Syros Port, the majority of CO2-eq emissions per ship 
are associated with marine diesel used by vessels.

• In Valencia, though energy and fuels are integral to daily operations, 
mitigating environmental impact may require increased operational 
efficiency and potentially adopting renewable energy sources. 

• In Syros, given the impact of marine diesel, alternatives may include 
route efficiency, engine maintenance, engine or vessel upgrades, or 
adopting renewable energy sources like hydrogen or natural gas



D1.3: Port of Valencia- Some results



Three Logistics Stages: Port hinterland transport, Port storage, Ship-port interface

Energy Sources: Renewable energy for electricity,  Diesel for land transportation (trucks)

Key Points:
•Equipment at the ship-port interface (cranes, forklifts) is electric, reducing impact.
•High energy consumption occurs in container movement (upload/download of TEUs).
•If cranes and forklifts used fuel, the impact would be higher (e.g., Syros Port).
•Trucks are the primary source of environmental impact due to fuel consumption.



Summary of CO2 Emissions and Reduction Strategies at Port of Valencia:

Recommendations for Emission Reduction:
1.Switch trucks to renewable Liquefied Natural Gas (LNG); reduces CO2 by 30%.
2.Use 100% certified renewable electricity for port machinery; consider Hydrogen as an alternative.
3.Adopt electric container handlers and Reach Stackers with better fuel efficiency.

Alternative Emission Calculations (Using LNG):
•New Total CO2 Emissions: 61,917,952 kgCO2  ,  Reduction in CO2 emissions for just tugboats and commercial 
vessels: 27%

By implementing these measures, Port of Valencia can achieve significant CO2 reductions.



Finally, the implementation of 
environmentally friendly fuels, such as 
biodiesel, or liquefied natural gas of 
renewable origin, as well as the 
electrification of the machinery used in the 
port, powered by a renewable energy mix 
(as is currently done), allows a significant 
reduction of emissions within the port, 
especially those associated with kg CO2
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D2.1 Report of stakeholders’ knowhow 
limitations





https://seanergyproject.eu/

More Information is available in:

https://seanergyproject.eu/
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