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1. Executive Summary

The Scientific and Technical management (STM) handbook serves as a guide for monitoring, reviewing
and managing all scientific and technical tasks within the project. Unlike the Project Management Plan
which serves as a guide/handbook for the whole project and needs to be set early on in the project,
the STM handbook can only be prepared once the project has kick-started and all partners have settled
in and are comfortable and confident of their respective tasks. The STM handbook provides a deeper
and detailed insight into several aspects such as the 7echnical Project Plan, the Research Methodology
involved in different technical tasks, Progress Monitoring of scientific tasks, Scientific & Technical
reviews, Communication & Collaboration within WPs and between WPs, Scientific literature review &
monitoring and External project affairs.

A research and innovation project such as FuelSOME banks on solid technology development and sound
science that will help in achieving the broad project objective which is a multi-fuel energy generator
based on Solid Oxide Fuel Cell technology. There are a lot of technical enablers, components and
scientific content involved in this project involved that warrants the need for this STM handbook in its
initial versions and subsequent two revisions in the future. The aim and purpose of the STM is to solely
implement and provide tools for reviewing, monitoring and streamlining all scientific work done so that
outputs from one task seamlessly flow as inputs into another task (that might need it) and also the
outputs from all tasks contribute to the overall project objective effectively — both in a time and resource
efficient manner.

The Scientific and Technical Management handbook is open for feedback and constructive criticism and
open to revision of its chapters and sections and will be updated as necessary.
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2. Introduction

Project management lays down the framework and guidelines for managing the project from a broad
perspective, taking administrative, financial, and technical tasks into consideration. Roles and
responsibilities along with procedures and policies to be followed are also laid out but does not delve
deep into the scientific and technical aspects of the project and this where the Scientific and Technical
Management (STM) handbook comes into play. The STM handbook focuses primarily on the topics
dealing with tasks that are purely scientific and technical in nature and provides deeper insights into
these topics.

The objectives of this deliverable are to:
e Provide a starting point for managing several aspects of the project that are scientific and
technical in nature.
e Lay down a set of guidelines, framework and working methodology for the scientific and
technical tasks.
e Put forth certain tools and guidelines for the monitoring (which is a continuous process) and
reviewing of the scientific and technical tasks.

2.1 Mapping Projects’ Outputs

Purpose of this section is to map FuelSOME Grant Agreement (GA) commitments, both within the formal
Deliverable and Task description, against the project’s respective outputs and work performed.

Table 1: Adherence to FuelSOME GA deliverable and task description’

Respective
FuelSOME Task Document Justification
Chapter(s)

Execution of overall scientific

and technical management of
the project, including

(a) Monitor the scientific

and technical progress

of the project

according to

contractual  schedule, Each of the Chapters
Task 6.2 ensuring the provides either
‘Scientjﬁc & robustness  of  the | All chapters mforrpdatllpn o; frceil_r#ewo;k
Technical y research methodology g;g;";é’gﬁ;ﬂt%c |ane(;en
managemen followed. .

(b) Prepare scientific and technical management.
technical project
reviews.

(c) Monitor the flow of
scientific  information
among the different
WPs to develop a
common
understanding and
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technical coherence,
avoiding any deviation
that may result from a
lack of synchronisation
between activities.

(d) Monitor and control the
technical progress per
WP to ensure that the
objectives are met.

(e) Address any deviation
in the technical
directions or delays in
the developments.

(f) Review technically the
scientific and technical
deliverables.

(g) Provide support to
external project affairs,
centralising and
compiling the available
material from different
WPs.

Task 6.4

'IPR,
Innovation &
data
management

T6.4 will prepare and monitor
the implementation of the Data
Management Plan (DMP). The
DMP will contain

information related to the types
of data the project will generate
/ collect (including personal
data), the data standards

to be used and how partners
might exploit the data, thus
setting robust procedures and
supporting GDPR compliance.
AVL will also identify and
manage innovation from the
project, advising partners on
the scope and potential of the
innovations arising and paying
attention to discerning IPR at
regular checkpoints. To ensure
sustainability, exploitation of
the project’s results, AVL
designs the IPR protection
strategy and manages
associated  activities  with
partners. AVL also

ensures that confidentiality
agreements and all the
partners’  foreground and
background IP in the
Consortium Agreement

(CA) are respected.

Chapter 5

Chapter 7

Chapter 8

Chapter 9

Talks about monitoring of
new knowledge and
innovation creation.

Collaboration aspects both
within the project and with

external stakeholders,
leading to possible
innovations.

Information on scientific
literature monitoring that
could lead to breakthrough
articles and innovations in
science.

Engagement with external
stakeholders to exploit IPR
and innovation.

@FuelSOME 2023
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FuelSOME Deliverable

D 6.1 ‘Initial Scientific and Technical Management handbook
The overall scientific and technical management of the project will be documented here.

2.2 Deliverable Overview and Structure

This deliverable is organized in different chapters which in turn serves as a handbook on different
scientific and technical topics.

Chapter 1 provides an Executive summary of this deliverable, chalking out the objectives, the content
inside and the need for such a deliverable.

Chapter 2 starts with the introduction and provides a mapping of the outputs from different chapters
of this deliverable against the tasks mentioned in the GA.

Chapter 3 talks about the Technical Project Plan in which the project summary is first stated, followed
by overview of different technical tasks, the technical enablers and components involved in the technical
tasks and finally the project schedule and scientific & technical resources.

Chapter 4 digs into the scientific research methodologies applied in each of the technical work
packages and how these methodologies align with the overall project objective.

Chapter 5 talks specifically about progress monitoring. This involves how the scientific and technical
parts of the work is monitored, how any new knowledge generated is monitored and what does it take
for creating innovative solutions and how this is monitored as well.

Chapter 6 touches on the review process of the scientific and technical work and the strategy
employed for aligning these with the overall project objective.

Chapter 7 briefly explains the communication and collaboration aspects for the technical and scientific
content in the project and how information must flow both within and between WPs.

Chapter 8 deals with review and monitoring of any scientific literature that will arise out of the project.
And finally

Chapter 9 deals with matters related to external project affairs (only scientific and technical aspects)
and how should they be dealt with.

@FuelSOME 2023 Page 10 of 33
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3. Technical Project Plan

This section deals with the technical project plan and the means required to execute it to achieve the
overall project objectives. The emphasis is mainly on the scientific and technical work in the project
because this report is intended to provide a framework for effective management and monitoring of
science and technology.

3.1 Project summary
The project summary is taken from the Grant Agreement (GA) 101069828 and is as follows:

Shipping is responsible for the emission of about 1 billion tons of carbon dioxide (CO2) and about 2.5%
of global greenhouse gas (GHG) emissions worldwide. The drastic reduction of GHG emissions from
ships has been set as one of the urgent targets to achieve the EU Green deal objectives. As a result,
the maritime industry, which is a hard-to-decarbonize sector, is actively seeking for alternate
solutions/technology which can make it more climate friendly but at the same time does not
compromise on the current performance levels. Leveraging novel concepts as well as assets from former
projects and initiatives, the project FuelSOME focuses on establishing the technological feasibility of a
flexible, scalable, and multi-fuel capable energy generation system based on Solid Oxide Fuel Cells
(SOFC) technology specially catered for long-distance maritime shipping. This system will be able to
operate on Ammonia, Methanol and Hydrogen for which short and long-term sustainable supply
pathways will be explored.

Finally, on a broader level, an in-depth and detailed investigation on the environmental, social, and
economic benefits of developing such a system for the European industry, the maritime sector and the
citizens will be carried out. The future roadmap of the project is that the outcomes generated will not
only benefit the maritime industry but can also serve as a blueprint/ launchpad for implementing the
same technology in other hard to abate emission sectors and/or, thereby enabling multifuel energy
generators to become the norm in the future. The consortium comprises 8 partners: 7 partners from 6
European Member States and 1 partner from a non-associated third country (Switzerland). The
FuelSOME consortium unites the necessary multidisciplinary knowledge, expertise, skills, and resources
to constitute a representative value chain of actors, which together can achieve the project’s ambitious
objectives.

3.2 Tasks overview

Among the six work packages, the first three WPs — WP 1, 2 & 3 are purely technical in nature. These
WPs lay the foundation for the technology and science in the project, the outcome of which is used in
WP 4 & 5 respectively. WP 4 is dedicated to evaluating the technical and economic feasibility of the
FuelSOME multi-SOFC system and identification of the benefits of this new propulsion system for ocean
going vessels while WP 5 focuses on dissemination, communication, and exploitation of the technical
content and WP 6 is dedicated for project management.

The information flow between different WPs is shown in Figure 1. This a PERT chart (Project Evaluation
& Review Technique) and provides a broad overview on how information (mainly technical) flows from
one WP to another. As can be seen from this figure, the centre comprises the three core technical WPs
which then form the foundation for studies in WP 4. WP 5 & 6 are at the bottom and top to provide
structure and guidance to all the WPs.

@FuelSOME 2023 Page 11 of 33
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Figure 1. PERT chart for Fue/SOME

Note: The PERT chart has been slightly modified from its original version given during the project
proposal phase. Additional links between WP 1,2 & 3 to WP 5 has been added because WP 5 relies on
inputs from all WPs and not just from WP 4.

The tasks from each of the technical WP is summarised below in Table 2. Each of these technical tasks
has a lead partner and an associated task leader. The content and required output from each task is
clearly defined in the GA.

The task leader is the first point of contact regarding the scientific and technical management of a
particular task, followed by the WP leader, in turn followed by the Technical Manager of the project
and in turn the Project Coordinator (PC). This is depicted Figure 2.

No strict guidelines have been set for the Task Leader on how to monitor the scientific and technical
progress of the task and it is left to the discretion of the Task Leader. However, the Task Leader along
with the WP leader are required to provided monthly updates on the progress of the task in the monthly
project meetings organised by the PC. The Technical Manager from coordinating partner (AVL in this
case) is responsible for the overall technical management of the project and its conformance to the GA.
With 18 months into the project, this process has worked well so far however, appropriate monitoring
tools will be implemented in the future if required.

@FuelSOME 2023 Page 12 of 33
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Table 2: List of tasks from technical WPs

FuelS

Work Package

Technical Task

WP 1

Technology concept design for a multi-fuel SOFC using
ammonia, methanol and hydrogen

Screening of available streams, industrial processes and
technologies for ammonia, methanol and hydrogen as fuels for
a multifuel SOFC system. Pre-conditioning requirements
and/or fuel pre-processing for fuels meeting KPIs

Modelling and simulation setup of FuelSOME system concept
with considerations of value chain aspects (generation,
distribution, storage, shipyards)

WP 2

Technology development for stack modules for multifuel
applications

Ex situ validation of stack components in ammonia and
methanol atmosphere

Performance mapping of stacks for system development

Development of fuel reforming/cracking units for multi-fuel
SOFC applications

Testing of stack modules in multi-fuel operation

Post test and degradation analysis

WP 3

System modelling, simulation & analysis of the integrated
system with multi-fuel capabilities

System development & integration for a 6 kW system

Performance testing of lab scale prototype along with test bed
set up

Scale-up & integration potential with fuel production unit

Transferability case studies to other applications

3.3 Technical Enablers and components

There are a number of technical enablers and components involved in each of the technical WPs.

ME

From WP 1, the main interesting output and outcome will be the ‘Fuel pathway identification and
modelling. The outcome of this is crucial to decide if alternate fuels such as ammonia, methanol and
hydrogen if produced in an environmentally sustainable manner make a realistic impact as possible
fuels for ocean going vessels when compared to conventional maritime fuels. The additional question
that will be answered from this WP is: *Can the supply chain of these alternate fuels lead to a better
sustainability index when compared to the traditional marine fuels?’ This is one of the main technical
components that needs evaluation. The technical enabler for this is the tool which will be developed
which will help in the evaluation and assessment.

@FuelSOME 2023
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Then we have the heart and core of the FuelSOME multi-fuel system, the SOFC stack which is being
developed and investigated in WP 2. The stack and the stack module (comprising of more than one
stack) are undergoing extensive tests and development to identify suitable operating windows when
different fuels are fed. Besides the stack, the stack components are also being tested in a range of
atmospheres and operating conditions that will enable development of a stack capable of withstanding
multi-fuel operation. The multi-fuel reformer which will process the fuel prior to feeding it to the stack
is also a key component because it will reform the fuel to the required quality needed for successful
and hassle-free operation in the stack. Thus, the technical components here are the stack module, the
stack components and the multi-fuel reformer and the technical enablers that will help in development
of these technical components are specialised experimental procedures, dedicated experimental test
rigs and simulation tools.

Finally, a lab-scale system prototype of the multi-fuel system needs to be built and tested which will
provide confidence that the system indeed works and can operate under maritime operating conditions.
This is part of WP 3. The technical components to be developed here will be the different sub-systems
and integration of the different sub-systems with the stack module and also some dedicated test bed
hardware components. The technical enablers that will aid in this are the system simulation tools, in
depth system development knowledge and specialist system test procedures and know-how.

The outcomes from this WP will enable improvements to the multi-fuel system design and help in
identifying real world bottlenecks when it comes to system and sub-system components.

LCSA (Life Cycle Sustainability Assessment) and TEA (Techno-Economic Analysis) in WP 4 will take in
all inputs from WPs 1, 2 & 3 and generate an LCSA and a TEA report, using specific LCSA and TEA
tools, which will then help in evaluation of this new FuelSOME multi-fuel system with the conventional
maritime system, thereby providing a one-to-one comparison on the advantages and disadvantages of
both systems.

3.4 Project Schedule

The project runs in three phases, each phase running for a different duration.

Phase 1 spans for the first 12 months. WP 2 tasks begin in full swing and one task each from WP 1 &
3 get kick-started. This is the phase where the core technology, the SOFC stack and its components
gets developed and tested along with a first version of the fuel supply chain identification & modelling
(from WP 1) and entire system simulation (from WP 3).

Phase 2 starts at the end of M12 and spans again for the next 12 months until M24. In this phase,
most of the WP 1 activities are completed and the majority of the technical work on the stack level
from WP 2 is also completed. Lab-scale system development from WP 3 gets started and also activities
on the LCSA & TEA from WP 4 gets started.

Phase 3 is the most crucial and important phase and lasts for 24 months, until the end of the project.
The groundwork done in phases 1 & 2 feed into phase 3 and this is where the lab-scale system gets
tested and evaluated, scale-up and transferability studies for the FuelSOME system is carried out and
the integral assessment on the FuelSOME system from an LCSA and TEA perspective is also completed.

@FuelSOME 2023 Page 14 of 33
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Figure 2: Management of technical tasks
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3.5 Technical & Scientific Resources

Every partner involved in technical and scientific tasks are equipped with adequate resources needed
to fulfil the respective tasks.

e AEE — Tools for fuel supply chain simulation and modelling

e VTT — Laboratories for testing stack, stack module, specific stack components and multi-fuel
reformer
Elcogen — Development of stack, manufacturing of stack and stack module
AVL — Simulation tools for system architecture development and modelling, system prototype-
build up, system testing, data analysis software, test bed equipment

e WUT - Tools for pre-conditioning/pre-processing of different fuels

e ZHAW — LCSA tools

e ATENA — TEA tools

@FuelSOME 2023 Page 16 of 33



[D6.1 'A: Initial Scientific & Technical management handbook’] FueIS M E

4. Scientific & Technical Research methodology

The scientific and the technical research methodology adopted in each of the technical WPs is explained
in this chapter together with how these methodologies are aligned with the overall project objective.
These research methodologies are robust enough which have provided a solid start to the project and
might be refined in due course of the project if needed.

4.1 Methodology adopted
The research methodology adopted in different WPs is as follows:

WP 1 - For fuel pathway development & fuel supply chain modelling

The research methodology adopted here is based on extensive literature study on both conventional
and novel pathways for fuel production, followed by inter-departmental workshops (supplemented also
by external workshops), followed by development of a fuel pathway structural diagram which is then
modelled using appropriate software and tools.

WP 2 - For stack development

The research methodology for stack development in the context of investigating multifuel use with Solid
Oxide Fuel Cell (SOFC) stacks involves a systematic approach using electrochemical measurements,
data analysis, and optimization by changing the operating parameters of the stack and a dedicated
development activity for multi- stack modules which enable efficient operation under the conditions
identified at single stack level. Such activities are coupled with ex-situ testing for fundamental
understanding of degradation mechanisms taking place on stack and reformer components under
simulated multifuel exposure.

It encompasses a multilevel approach which starts from fundamental research up to system
engineering. Ex-situ testing of the components used allows for accurate definition of the effect of a
given fuel gas composition to each individual component. Such findings are further put to the test in
real operating condition through stack testing activities in dynamic and steady state operation over a
wide window of operating parameters. Such activities further support the development of a 6kW stack
module where such findings will be further validated first in a lab scale environment and subsequently
in a system prototype setting. Each experimental campaign is supported by in-depth post-test analysis
where microstructural characterization is performed on selected samples to pave the way for targeted
improvements starting from each constitutive element.

Additionally, for the advancement of stack development, a multifuel processing unit is being designed
specifically for the utilization of methanol and ammonia in SOFC operations. The intricacies of the
processing unit's design will undergo thorough examination using Computational Fluid Dynamics (CFD)
modelling tools. Subsequently, practical tests will be conducted in a laboratory environment to
guarantee optimal functionality with the specified fuels within the project's scope.

WP 3 - For system development
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The different steps to develop the multi-fuel SOFC system architecture is conducted according to the
so-called V model represented in Figure 3. In the first step, the main project targets, system
requirements and stack specifications are defined and based on that a parameter study to gain
fundamental system understanding is conducted. The parameter study (also known as v0 simulation)
is the key to developing a complete SOFC system. AVL has developed a 0D system and stack analysis
tool in recent years in order to optimise SOFC system models and architectures. This tool includes a
generic architecture where different performance influencing parameters can be defined and varied
and this is done in a completely automated way.

Validation and
verification
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Component Component
Design Test
Realization
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Figure 3: AVL's systems engineering core development methods

The tool allows to investigate the generic architecture including the stack and main BoP (Balance of
Plant) such as reformer, oxidation catalyst, off-gas burner and all kinds of fuel recirculation approached.
Furthermore, it allows to get a deep and comprehensive system understanding by building empirical
models for more than a hundred key performance indicators (KPIs) which include but are not limited
to system efficiency, cell voltage, gas concentrations, blower power demand etc.

Based on the system behaviour identified in the parameter study, an SOFC simulation model (v1
simulation) is created in MATLAB Simulink (from Mathworks) and different process flow diagrams are
investigated. A Process Flow Diagram (PFD) is a type of flowchart that illustrates the relationships
between major components in an SOFC system. The MATLAB model is then further optimised with data
from AVL's internal component library and estimated heat losses in order to achieve the most realistic
system behaviour possible. In SOFC systems, a thermal management and well-defined operating
strategy are key in order to provide a safe operation and maintenance of the system.

WP 4 - For LCSA & TEA

Work package 4 of the FuelSOME project will carry out a Life Cycle Sustainability Assessment (LCSA)
combined with a Techno-Economic Assessment (TEA) in a cradle-to-grave approach. The LCSA and
TEA will provide a comprehensive analysis of the impacts associated with the FuelSOME system by
considering the environmental, social and economic impacts throughout its life cycle. The LCSA will
follow internationally recognised standards and methodologies such as ISO 14040/14044, the EU
International Life Cycle Data System (ILCD) and the Product Environmental Footprint (PEF) method, as
well as the UNEP guidelines for social LCA.
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For the environmental LCA (E-LCA), different environmental impact categories will be analysed
according to the recommendations of the Joint Research Council of the European Commission. In
addition to the E-LCA, the FuelSOME system will also be assessed for its social impacts and socio-
economic benefits, following the UNEP-SETAC guidelines for Social LCA (S-LCA). The S-LCA will follow
a structured framework through which key social factors and impacts of the FuelSOME system will be
systematically analysed, including impacts on equity, human rights, labour practices, community well-
being and other relevant socio-economic dimensions. It will be conducted in parallel with the E-LCA,
ensuring a comprehensive and integrated assessment of both social and environmental dimensions.

From an economic perspective, the assessment will be complemented by a Techno-Economic
Assessment (TEA) which includes both capital expenditures (CAPEX) and operating expenditures
(OPEX) as well as cost reductions. This analysis will be carried out in parallel with the E-LCA and S-LCA,
maintaining consistency in terms of functional unit and approach. Cost models will be developed to
estimate product costs based on various parameters. By considering both CAPEX and OPEX the analysis
will identify the conditions necessary to ensure the economic viability of the FuelSOME system.

Overall, the aim is to provide a comprehensive and balanced assessment of the ecological, social and
economic performance of the FuelSOME system, promoting informed decision making and supporting
the development of more sustainable alternatives in maritime shipping.

4.2 Alignment of methodology with project objective

All the above research methodologies are adopted and developed in a way to achieve the ultimate
project objective which is Development and validation of a TRL 4 novel multi-fuel energy generation
system based on Solid Oxide Fuel Cell Technology capable of operating on various fuels. The specific
methodology from each WP leads to a set of WP specific objectives which in turn contribute to the
overall project objective.

Explanation for the alignment of objectives arising out of each WP, as a consequence of following the
research methodology, with the overall project objective is given below in Table 3.
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Table 3: Alignment of methodologies with overall project objective

WP Broad objectives in WP Alignment with overall project
objective
The methodology adopted here ensures the | Leads to development of overall
supply of fuel with the right quality at the | FuelSOME technology concept where the
1 input of the multi-fuel SOFC system. It also | fuel generation, storage, distribution and
helps in defining and identifying the | end use case factors are considered,
requirements for pre-conditioning and pre- | leading to sustainable fuel pathways.
processing of fuels before the end use.
Extensive experimental testing along with | Leads to development of stacks capable
characterisation of stacks, stack modules | of operation on fuels such as methanol &
and stack components with hydrogen, | ammonia in addition to hydrogen. This
2 methanol and ammonia as fuels leads to | will mean irrespective of the choice of
better understanding of the degradation | fuel, the stack will be able to operate to
mechanisms and operating windows for real | achieve the desired performance.
world operation.
System simulation leads to understanding of | Showcases the lab-scale prototype of the
how the system behaves in a virtual world | multi-fuel SOFC system and its validation
and provides first-hand information on | in a test environment, leading to power
different components needed to build an | generation technology that is
3 actual system. independent of the choice of fuel.
System build-up and testing will help in
identifying practical constraints encountered
and will aid in development of mitigation
measures to further develop and better the
system.
The methodology adopted here leads to | Leads to effective analysis of the
understanding of the entire concept from | FuelSOME system using state of the art
4 cradle-to-grave, thereby showcasing the | LCSA & TEA tools to capture its impact on
benefits of this new system from an | the environment and society and how
economic, environmental and social point of | well it performs when compared to the
view. conventional system.
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5. Progress Monitoring

This chapter will explain the initial methods adopted for monitoring the scientific and technical progress
within the project. This is specific only to the technical aspect of the work involved and not for the
overall project. The Project Management Plan (PMP) — D6.5 & 6.7 clearly explain and lay the
groundwork on how the project will be managed on an overall level. Monitoring is a continuous and
ongoing process to ensure the project stays on track and here the focus is specifically on the technical
and scientific part of the project.

Please note that this monitoring pertains specifically to the work performed within Tasks in a WP, the
WP itself and the project as a whole.

5.1 Scientific and technical progress

The scientific and technical progress is monitored on two levels — one at the overall project level
and two at the WP level. The PC along the Technical Manager and all WP leaders is responsible for
monitoring the progress of the overall project. The WP leader along with the task leaders are
responsible for monitoring the progress on the WP level.

Tools to monitor progress on an overall project level:

There is already a monthly project meeting in place which is organised by the PC. In this meeting, the
WP leaders present the technical updates from their respective WPs and the Technical Manager (&
other WP leaders and project members) provides feedback as when required.

Technical presentations provided by the WP leader are stored on the project SharePoint and the PC
along with the Technical Manager compare the technical content with the content given in the GA to
monitor the technical progress of a WP.

In the future, starting from Q2 2024 it is planned to also have dedicated technical meetings between
the PC, the Technical Manager and the respective WP leader. The details and the frequency of these
meetings is still in the planning. Please see section 6.2 of Chapter 6 for more details.

Suitable additional tools will be developed in the future if needed.

Tools to monitor progress on the WP level:

Here currently the WP leader (along with the task leader) decides the frequency of the technical
meetings needed. As on date this is completely left up to the discretion of the WP leader. The WP
leader monitors the progress of the tasks under his/her WP and ensures that it complies with the
contractual obligations of the GA.

Suitable additional tools will be developed in the future if needed.

5.2 New knowledge and technology development

There are many new theories and hypotheses that needs to be tested in this project and it is envisaged
that successful investigation of these hypotheses will lead to generation of new knowledge and to
development of new technology.
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The different hypothesis to be tested are as follows:

¢ Hypothesis 1 - Possibility of using a single component for multi-fuel reforming

¢ Hypothesis 2 — Identification of operating window for SOFC stack operation with ammonia
and methanol as fuels

e Hypothesis 3 — Link between fuel used and degradation mechanisms occurring within the
SOFC

¢ Hypothesis 4 — Continuous operation of multi-fuel SOFC system for 500 hours

o Hypothesis 5 — Definition of optimal fuel quality requirements for SOFC stack

¢ Hypothesis 6 — Possibility of modelling and building an optimal, possibly green multi-fuel
supply for a port.

How is new knowledge monitored?

All new knowledge generated be it new methods, new ideas, novel simulation/modelling methodologies,
new forms of conducting experiments, out of the box ideas etc. are all documented in the form of draft
texts which are then used in writing the respective deliverables (or other scientific content) required.
Currently, the practice of monitoring and documenting these draft texts is in the local storage of the
respective partner who is working on these topics. A dedicated space on the project Sharepoint is also
provided for each WP so that project members can share their ideas for everyone to look at but for
reasons of confidentiality not all knowledge is shared currently. The rules to be followed for confidential
knowledge sharing is explicitly stated in the Consortium Agreement (CA) and this is being adhered to.

The new knowledge monitoring is solely via meetings on a high level. On a finer level, for each technical
topic there are base line studies, base line literature or current state of the art methods available and
any new finding is directly compared with this. The task leader is currently in the lead to monitor new
knowledge creation and method development on a finer level.

The new findings go into respective project deliverables, conference proceedings, scientific journal
publications or any other medium. Prior to disseminating these, the PC, Technical Manager, D&C&E
Manager along with the person leading the dissemination activity thoroughly go through the content
for its appropriateness and suitability.

A preliminary high-level tool is available to monitor the progress of each WP. This tool takes into account
the following to calculate the overall progress of the WP.

Timeline — 5% total weight

Deliverables — 30% total weight

Task progress and completion within WP — 30% total weight
Milestones — 20% total weight

Status report in monthly meetings — 15% total weight

There is a percentage weight allocated to each of these parameters as stated above. The output from
this high-level tool is a graph depicted in Figure 4.
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Figure 4: Overall project and individual WP progress (based on tool & as on 18 Dec 2023)

How to ensure WPs are contributing effectively to overall project objectives?

Meeting the contractual obligations stated in the GA along with achieving the overall project objective
is the ultimate goal of each WP. Every task and every WP are like puzzle pieces which needs to
seamlessly fit into the overall project objectives. The Gantt Chart serves as a guideline for the
timeframe for each task within a work package. The task is broken down for its scientific and
technical content and mapped against the timeframe and then the progress is monitored.
This is the responsibility of the Task Leader. Completion of tasks leads to partial completion of WPs and
in turn the project as a whole. During the project proposal phase, the tasks were written in such a way
that completion of each one of them will lead to a tiny step in the achievement of the overall project
objectives.

The tools for task monitoring and progress is not a general one but left at the discretion of the Task
Leader and they are free to decide the monitoring methodology. However, additional tools specific to
each WP will be developed if required.

5.3 Innovative solution creation

Innovations are key to any R&D project (Research & Development). Monitoring of innovations arising
out of the overall project is the responsibility of the Technical Manager who has a bird’s eye view on
the complete technical tasks & WPs. The Technical Manager will then strategically exploit and develop
these innovations both during the project phase and after the project has ended. On the WP level, the
WP leader will monitor the innovations arising out of the respective WP. Partners who are not WP
leaders may also monitor innovations arising out of tasks they are working on.

At the moment, all innovations and innovation potentials are just documented and stored either on the
project Sharepoint or on the local storage of the respective partner. Innovative solutions consist, but
are not limited to, of the following: new modelling method or methodology, innovative scientific
measuring principle, novel testing/characterisation technique, novel data analysis etc. It is also the
responsibility of the Technical Manager (together with WP leaders) to capture either individual
innovations or cross link different technical parts to generate an innovation. All innovations with high
IP potential arising out of the project will conform to the guidelines mentioned in the CA (Consortium
Agreement).

@FuelSOME 2023 Page 23 of 33



FuelS— ME

[D6.1 'A: Initial Scientific & Technical management handbook’]

6. Scientific & Technical reviews

This chapter is dedicated to how reviews are conducted both at the project level and at the WP level.
In comparison to monitoring, which is a continuous process, reviews are not continuous but takes place
periodically. Scientific & technical review are conducted to evaluate and analyse the data arising from
technical tasks and to check if they are on track in meeting the overall project objectives.

Please note that these reviews pertain to specifically the work performed within @ WP and within the
project as a whole.

6.1 Technical review structure

The technical review structure is a set of guidelines defined for each of the technical aspects mentioned
in section 3.3 of Chapter 3. The guidelines in the review structure will map the outputs from each of
the technical tasks against the overall project objective and see if the output of the tasks meet the
necessary contractual obligations laid out in the GA. The technical tasks are required to either fulfil or
exceed the expectations laid out in the project proposal and GA.

The lead team that will be in charge of the review process and is given in Table 4.

Table 4: Technical Review lead team

Partner Person Role

AVL Vikrant Venkataraman Technical Managers
Mathias Innerkofler

AVL Johannes Lackner Project Coordinator

AEE Wolfgang Gruber-Glatzl WP leader & Technical

Manager

ATENA Viviana Cigolotti Task Leader

Elcogen Antonio Alfano Task Leader

VTT Santeri Saxelin WP Leader

WUT Molga Eugeniusz Task Leader

ZHAW René Itten WP Leader

eBOS Thomas Azrak WP Leader

The initial guidelines for the review structure are as follows:

@FuelSOME 2023

The Technical Managers from the coordinating partner (AVL in this case) will call for a technical
review meeting.

The technical reviews are done one WP at a time together with the WP leader and task
leader(s).

The WP leader is expected to prepare the outputs from each of the technical tasks and present
them in a suitable manner. The outputs can be in the form of graphs, data, pictures text or
any other format deemed suitable by the WP leader.

The Technical Manager will prepare a detailed list of the technical points that were stated in
the GA and will map the outputs presented by the WP leader with those.

In case of deviations, mutual solutions and way to achieve the required outputs will be
discussed and agreed upon. In case the final target output cannot be achieved due to reasons
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beyond one’s control, suitable scientific explanations need to be chartered out and this is to be
done together with the Task Leader in the lead because the Task Leader has the deepest
knowledge on the specific technical task.

e Itis also very much possible that a specific task heeds more than the planned time to achieve
the desired scientific and technical output. In that case, the Technical Manager along with the
PC and WP leader will agree and come to a mutual solution. Necessary resources needed to
achieve this will be provided.

Note: WPs 5 & 6 are not technical in nature and hence the review will be done between the PC and the
respective WP leader.

The above presented guidelines are for the internal technical reviews. In addition to this, there are
external technical reviews with the Project Officer and also possibly with the External Advisory Board
(EAB). The meetings with the EAB will be decided by the PC. For the meetings with the PO and EAB,
all WPs will be done in the same session one after the other.

6.2 Review meetings schedule

Technical review meetings will be scheduled online where the coordinating partner (AVL in this case)
and the partners involved in a respective WP will need to be present. The Technical Manager from the
coordinating partner will conduct these reviews.

Internal technical review meetings will be scheduled from Q2 2024 and will happen once every quarter
until the end of the project which is Aug 2026.

Technical Technical

Review Review
meeting 2 meeting 2 Technical Technical
Review Review
meeting 4 meeting 2
Technical Tech!'lical Technical
Review Rev!ew Review
meeting 1 meeting 1 meeting 1

2024 2025 2026

Figure 5: Structure of technical review meetings

Technical review meetings with the Project Officer (PO) are already fixed based on the GA. These
review meetings will take in M18, 36 & 48 respectively. With the PO, the technical review meetings are
combined with the overall project meetings. The templates for preparing the technical reports and the
guidelines on how to prepare them will be communicated by the PC to all partners.

Meetings with the EAB will take place once a year until the end of the project. The PC & Technical
Manager will jointly decide on the schedule for this meeting and inform the consortium. Only WP leaders
are expected to take part in this meeting unless otherwise necessary.
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6.3 Strategy for alignment with overall project objective

Certain strategies need to be followed to align the outcomes of the scientific and technical aspects from
various WPs with the overall project objective and these are the following:

a) The research methodology outlined Chapter 4 is the first solid step for carrying out scientific
and technical tasks in the project.

b) The effectiveness of the research methodology will directly affect the results of the scientific
and technical work which in turn will affect the outputs and the deliverables to be submitted
from each WP.

¢) In case the output from the scientific and technical front, from each task and WP, doesn't align
or deviates from the overall project goal during the technical reviews then as a first measure
the effectiveness of the research methods will be investigated. Loopholes or drawbacks will be
identified, and suitable corrective measures will be recommended to be followed. Here in this
step, the risks will also be identified, and the corresponding ‘Risk Registry” will be updated
(Refer to Chapter 4 from the Project Management Plan D6.5 & D6.7 for more detailed
information).

d) The WP leader needs to refine the research methodology for a certain task or a group of tasks
and ensure that the reformulated research methodology will indeed lead to productive results.

e) The Technical Manager has the responsibility to do the same on the overall project level and
communicate this closely with the PC for further action.
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7. Communication & collaboration

Communication will always be transparent and coherent to facilitate collaboration among partners. Most
of the guidelines on communication have been chartered out in Chapter 6 of D6.5 — Project
Management Plan and its subsequent revision D6.7 — Project Management Plan Review 1.
Communication aspects of the project as a whole is also an activity within WP 5 and project relevant
guidelines and information will be made available from deliverables arising out of WP 5.

In this chapter, a little more detailed information on how communication and collaboration is to be
carried out especially for scientific and technical aspects is given.

7.1 Flow of scientific/technical information & collaboration

Information must flow seamlessly without hinderances or hurdles and at the same time guidelines
mentioned in the CA w.r.t. information disclosure must be respected.

7.1.1 Within work package

WP leader decides on how to collaborate and communicate within each WP but adhering to the
guidelines in Chapter 6 of the general Project Management Plan — D6.5 and D6.7 namely. Information
will and should never be restricted for any project member as long as they are directly or indirectly
involved or are a beneficiary of information flow from that respective work package. Scientific and
technical information must always be accurate and correct, following ethical practices, and must never
be tweaked or calibrated or fabricated if it doesn't conform to the required outputs.

Collaboration between different teams within a partner’s organization is highly encouraged to guarantee
the best outcome from the respective task.

7.1.2 Between work packages

Here the PC and the WP leader(s) together decide on the collaboration plan for scientific and technical
content. Once again information will and should seamlessly flow among all project partners and their
respective project members. Any active project member will have full rights to request scientific and
technical data from other WPs and tasks in case he/she needs it for their own particular task or work
or for writing any scientific material. In case, certain data is withheld from a project member, he/she
has every right to email the respective WP leader, the PC and the Technical Manager who will in turn
look into the matter and find a suitable solution.

Inter-WP collaboration is highly recommended in order to ensure the success of the project. Besides
meeting contractual obligations mentioned in the GA, going one step beyond with novel scientific
contributions is what everyone must strive for during the course of the project.

7.2 Synchronization between activities

Tasks fall within WPs and WPs are in turn linked with one another for information flow as shown in
Figure 1. Some tasks are independent, meaning they contribute to the project’s output but may not be
linked to another task within the WP whereas some tasks are dependent on other tasks either in the
same WP or from a different WP. For e.g. tasks under WP 4 cannot be fulfilled to the best extent
possible without inputs coming from all three technical WPs (viz. WP1, 2 & 3).
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Synchronization between different activities is important to avoid deviations from project objectives and
goals. It is the role of the Technical Manager to monitor the flow of information between different
activities and also different WPs. The way it is currently done is via overall project meetings and via
emails. As on date there was no requirement for a special tool to monitor the synchronization between
different activities.

7.3 Collaboration & Communication with external parties

Involving external parties and collaborating with external parties is to be carried out with caution.
External parties refer to those organizations or people who are not directly involved in the project and
have no contractual obligations to fulfil. The project whole-heartedly supports collaboration and
communication with external parties if:

There are mutual synergies which can be harvested.

It is beneficial for both parties alike.

It leads to advancement of science and technology.

It leads to creation of a scientific article or publication or news that helps both eh project and
the external party.

There are however some ground rules that need to be followed:

e Prior consent from the PC and the lead team (see Table 4) needs to be taken before starting
any activities.
e The purpose and means by which this collaboration will be established needs to be clear.
e The benefit of establishing this collaboration needs to be made clear.
e In case of positive outcomes, charters a way to Disseminate and Exploit the synergies with the
external party. This has to be done in-line with the D&C&E Manager.
e The person leading the external collaboration has the following responsibilities:
o Document all meeting minutes and store them on the project SharePoint for everyone
to see.
o Ensure the rules and guidelines mentioned in the CA are respected.
o Does not reveal confidential information or share any sensitive deliverables with eh
external party without the prior consent of the PC and Technical Manager.
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8. Scientific literature — Review and monitoring

Chapters 5 and 6 specifically talked about monitoring and review of the scientific and technical content
on the WP level and the overall project level. The outcomes from the respective WPs and the project
manifests in the form scientific literature which also needs to be monitored and reviewed. This Chapter
provides guidelines for the review and monitoring of relevant technical and scientific literature arising
out of the WPs and the project.

8.1 Deliverables

There are 34 deliverables, technical & non-technical, in total that need to be submitted to the EC
(European Commission). There is already a well-defined and established QA process which ensures the
quality of the deliverable and also timely submission of the same. This was outlined in the PMP. The
process remains unchanged for technical and non-technical deliverables. The only difference for the
technical deliverables is that the task leader, corresponding project member and the WP leader are
responsible in ensuring the scientific and technical correctness of the content inside the deliverable.
The peer reviewers (partners from the consortium) who will provide feedback on the scientific and
technical deliverables have already been pre-selected by the D&C&E Manager who had also devised
the QA process.

8.2 Conference articles

Any project member from any partner is free to write and submit either an abstract or a full-length
manuscript for a conference. In this regard, the submission can be made as a single author or as a
group of authors from the same project partner or as group of authors from different project partners.

There is however a process that needs to be followed:

e The person initiating the submission (Lead Author) must ideally inform the D&C&E Manager
about the intention of submitting the abstract and/or conference article. The communication
must happen before the submission.

e The abstract must be sent to the D&C&E Manager, the PC and the Technical Manager who in
turn check for appropriateness of the content and then provide feedback and the go-ahead.

e Any conflicts of interest foreseen will be communicated to the WP leader and the project
member. The text then needs to be revised and re-submitted.

The person initiating the submission is in total control for the monitoring of the scientific and technical
content and must follow the professional ethical and best practices in the research and scientific world.

All communication and review process will be just over email and only when necessary, an online
meeting will be called for to clarify matters.

8.3 Journal articles

The guidelines for this are mentioned in the PMP (Project Management Plan), D6.5 & D6.7 under section
8.3.1. Here the review of the journal articles to be submitted is carried out by D&C&E Manager and
Technical Manager along with the person initiating the submission (Lead Author). The monitoring of
the scientific and technical content is entirely up to the Lead Author and must follow the professional
ethical and best practices in the research and scientific world.
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Once again, all communication and review process will be just over email and only when necessary, an
online meeting will be organised.

8.4 Other scientific and technical articles

No specific tool is in place for other scientific and technical articles. Please keep the D&C&E Manager
and the Technical Manage of the project informed about anything prior to submission and follow the
same guidelines given for Conference articles.

There is general Excel based tool created by the D&C&E Manager for all WP 5 activities and in this tool
there are also specific sheets for monitoring and tracking the conference publications, scientific journal
articles and other technical literature. This tool will be developed further during the course of the
project. The tool can be found on the SharePoint under sub-area WP 5 >> Task 5.1 Dissemination
and Communication clustering.
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9.External Project Affairs

The final chapter of the 'Scientific & Technical Management Handbook' talks about how matters related
to external project affairs are handled and dealt with. Once again only the affairs concerning technical
and scientific matters are expanded in this chapter. For all other general matters of the project, the
guidelines laid out in the Project Management Plan (PMP) must be referred to.

9.1 Methodology & medium to support external stakeholders

A research project must not only advance science and technology but also contribute or lead to
providing solutions for real world problems. In order to go beyond the realms of project partnership
and intra-project collaboration, it is essential to involve and engage with external stakeholders to take
the technology (or parts of the technology) from TRL 4 (which is the objective to be achieved at the
end of the project) to TRL 8 which is one step before market deployment.

The PC along with the D&C&E Manager have the primary responsibility in reaching out to external
stakeholders and to act as a single voice to promote the project. The Technical Manager and other WP
leaders are available to provide scientific content — in the form of presentations, graphs, schematics or
other suitable forms that will help the PC & the D&C&E Manager in this activity. Besides the PC and the
D&C&E Manager, other WP leaders are also encouraged to reach out external stakeholders in their
specific scientific areas either to expand the application of the specific scientific methodology or to
provide new knowledge and inputs that will in turn spark further interest leading to additional funding
for future development (in the future) in improving that principle scientific principle/method.

The methodology in supporting external stakeholders is to proactively participate in relevant
workshops/conferences/webinars both at the national and international level wherever possible and
collaborate with the experts who are working in the same or similar area. Publishing technical and
scientific content from the project’s results in magazines, journals and other areas that will help in
taking forward the whole technology or parts of the technology is also highly recommended. Every WP
leader has a certain expertise and is well connected to the experts in that field. This strength is to be
leveraged when engaging with stakeholders and also to educate them with hard facts about the novelty
of the project as a whole and also specific tools, technical enablers and components.

The medium for supporting external stakeholders is to have a separate page/section will be
created on the project's website where high-level information that is of interest to
different stakeholders will be published. It is also the intention to link this part of the project
website in other relevant areas such as websites of the partner organizations or well-known
conferences.

9.2 External reporting

External reporting is a means to let the funding agency (EC or CINEA) know about the work done in
the project so far and also to meet the contractual obligations. The PC has the responsibility for
compiling all information from different WPs into a central common report and submitting this to the
funding agency. Please refer to section 7.2 of the PMP (both D6.5 and D6.7) on the detailed
administrative process involved in external reporting.

The Technical Manager has the overall responsibility for checking the scientific and technical outputs
of any external reports submitted. The lead team mentioned in Table 4 will assist the Technical Manager
with any specific content from a certain WP and its corresponding tasks.
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10. Conclusions & Summary

Besides general project management, there is also a need for managing the scientific and technical
content in a project that is complex and filled with a number of technical enablers and components
such as FuelSOME. This is the first version of the ‘Scientific & Technical Management handbook’
where a set of guidelines for different topics have been provided. The topics covered include 7echnical
Project Plan, Scientific & Technical Research Methodology, Progress Monitoring, Scientific & Technical
Reviews, Communication & Collaboration, Scientific & Technical literature review and monitoring and
External Project Affairs. Each of these chapters have their own importance as outlined in detail and
every project member from every partner has the responsibility and duty to fulfil the different scientific
and technical aspects to the best extent possible, following best practices in the scientific and technical
world. The role of the Technical Manager is to support the PC and the D&C&E Manager with the overall
project coordination albeit with the scientific and technical part.

The research methodology adopted in each of the technical WPs and WP 4 is explicitly stated in
Chapter 4. The research methodology is the pillar on which scientific and technical work carried out
is based. It may so happen that the results do not fulfil the broad project objectives and in that case,
there might be a need to revise the approach or the research methodology.

Progress monitoring, mentioned in Chapter 5 is intended to ensure that all scientific and technical
work performed are up to the highest standards possible and are contributing to the project’s final
objective which is a Multi-fuel energy generation system based on Solid Oxide Fuel Cell technology.
This is not to be mistaken as micro-management and is only intended to help keep the focus of the
technical work performed in the project towards the end goal.

Reviews for both WPs and scientific literature is essential and the framework for the same is described
in Chapters 6 & 8 respectively. The reviews of the different aspects of the technical and scientific
work serves as a check gate to not only keep the tasks aligned towards the project goals but also
facilitate smooth interaction between different WPs.

The project has and will always strive for open and fair communication be it for general or technical
matters. Chapter 7 provides some framework for communication and information flow both within and
between WPs and also for communicating and collaborating with external parties.

A lot was learned in the first 18 months of the project, not only how partners work and collaborate but
how scientific and technical information flows within WP and between WPs. The general PMP together
with how WP leaders manage their respective WPs laid the foundation and development of this Scientific
and Technical handbook which is intended to bring more streamlining and direction to the project in
order to meet all its contractual obligations.

This handbook is intended to be revised during the course of the project based on the needs and
requirements, arising from both project partners and also scientific and technical tasks. At least two
formal revisions are foreseen as the GA and the revised versions will be available in M36 and M48
respectively. Informal revisions done within the period M18 to M36 and M36 to M48 will be
communicated to all project partners at the earliest.
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