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Sustainability analysis H2 life-cycle, techno-

economic analysis & competitiveness 
Techno-economic analysis

*Process simulation (biorrefineries, H2 production 

processes)

*Aspen Plus (Aspentech)

*SuperPro Designer (Intelligen, Inc.)

*Energy & Mass Balances

*Energy integration

*Process optimisation

*Economic viability analysis (escala, MSP)

EU and Portugal Energy 

system analysis

TIMES IEA-ETSAP Energy system model

Life-cycle analysis – 

environmental (LCA)

*Methodology ISO 14040 / REDII

*Software: SimaPro v9.3 (PRé Sustainability BV)

*Databases: Ecoinvent v3.7

*Environmental impacts (GHG, water use, fossil 

resources, etc.)

Life-cycle analysis – social 

(S-LCA)

*PNUMA1 (UNEP) 2020 Guidelines

*Social Hotspots Database – identification of positive 

impacts

1 PNUMA – United Nation Programme for the Enviroment (Programa das Nações Unidas para o Meio Ambiente)



Selected projects and publications

www.h2excellence.eu

H2Excellence - Fuel Cells and 

Green Hydrogen Centres of 

Vocational Excellence towards 

affordable, secure, and 

sustainable energy for Europe 

Agenda M2N - 

Moving2Neutrality

Avaliação técnica e 

económica das soluções de 

transporte de H2 para 

redes de abastecimento e 

do H2 liquefeito

PTDC/EQU-EPQ/2195/2021

 

Understanding CO2 electro-

reduction in porous 

materials

M-ECO2 

(?)

Decision Support for H2 

projects deployment 
techno-economic and policy / 

regulatory assessment of green H2 

production in Portugal identifying 

drivers and barriers and making use 

of a participatory process with main 

key stakeholders in Portugal

Sustainable Green H2 Atlas
Spatial planning tool development for 

mapping H2 favorable areas in 

Portugal for the development of 

green H2 projects. Currently working 

on a second generation of the Atlas to 

incorporate more constraints and 

costs of hydrogen variability. 

https://www.lneg.pt/wp-
content/uploads/2021/01/H2_red

es_gas_v4_EN2.pdf 

https://www.lneg.pt/wp-
content/uploads/2021/10/PB_UER_Font
es_de_Agua_para_H2_2021_PT_v7.pdf 

TiO2-reduced Graphene Oxide-Pt Nanocomposites for the Photogeneration of 

Hydrogen from Ethanol Liquid and Gas Phase. M.A. Esteves, F. Fresno, V. R. Fernandes, 

F. Oropeza, V.A. de la Pena O’Shea, C.M Rangel, Catalysis Today,  380, 41-52 (2021). 
htttps://doi.org/10.1016/j.cattod.2021.05.012 

New modified Nafion-bisphosphonic acid composite membranes for enhanced proton 

conductivity and PEMFC performance. F. C. Teixeira, A. I. de Sá, A. P.S.Teixeira, V.M. Ortiz-

Martínez, A. Ortiz, I. Ortiz, C.M. Rangel, International Journal of Hydrogen Energy, 46(33), 
17562-17571 (2021). https://doi.org/10.1016/j.ijhydene.2020.01.212

Water availability and water usage solutions for electrolysis in hydrogen production. S.G. 

Simoes, J. Catarino, A. Picado, T.F. Lopes, S. di Berardino, F. Amorim, F. Gírio, C.M. Rangel, T. 

Ponce de Leão, Journal of Cleaner Production, 315, 128124 (2021). 
https://doi.org/10.1016/j.jclepro.2021.128124 
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