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BioMates

1. Introducing BioMates

1.1. The BioMates Project

The BioMates project aspires in combining innovative 2" generation biomass conversion technologies for the
cost-effective production of bio-based intermediates (BioMates) that can be further upgraded in existing oil
refineries as renewable and reliable co-feedstocks. The resulting approach will allow minimisation of fossil
energy requirements and therefore operating expense, minimization of capital expense as it will partially rely
on underlying refinery conversion capacity, and increased bio-content of final transportation fuels.

The BioMates approach encompasses innovative non-food/non-feed biomass conversion technologies,
including ablative fast pyrolysis (AFP) and single-stage mild catalytic hydroprocessing (mild-HDT) as main
processes. Fast pyrolysis in-line-catalysis and fine-tuning of BioMates-properties are additional innovative
steps that improve the conversion efficiency and cost of BioMates technology, as well as its quality, reliability
and competitiveness. Incorporating electrochemical H,-compression and the state-of-the-art renewable H»-
production technology as well as optimal energy integration completes the sustainable technical approach
leading to improved sustainability and decreased fossil energy dependency. The overall BioMates-Concept is

illustrated in Figure 1.
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Figure 1: The BioMates-concept

The proposed technology aims to effectively convert residues and non-food/feed plants or commonly referred
to as 2" Generation (straw and short rotating coppice like miscanthus) biomass into high-quality bio-based
intermediates (BioMates), of compatible characteristics with conventional refinery conversion units, allowing
their direct and risk-free integration to any refinery towards the production of hybrid fuels.

1.2. European Commission support

The current framework strategy for a Resilient Energy European Union demands energy security and solidarity,
a decarbonized economy and a fully-integrated and competitive pan-European energy market, intending to
meet the ambitious 2020 and 2030 energy and climate targets /EC-2014a’ EC-2014b/. Towards this goal, the
European Commission is supporting the BioMates project for validating the proposed innovative technological
pathway, in line with the objectives of the LCE-08-2016-2017 call /EC-2015/. This project has received funding
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from the European Union’s Horizon 2020 research and innovation programme under grant agreement No
727463.

1.3. The BioMates team
The BioMates team comprises eight partners from industry, academia and research centres:

e Fraunhofer Institute for Environmental, Safety, and Energy Technology UMSICHT, Germany
(Project Coordination) - www.umsicht.fraunhofer.de
e Centre for Research & Technology Hellas / CERTH - Chemical Process & Energy Resources Institute /
CPERI, Greece - http://www.cperi.certh.gr/
e University of Chemistry and Technology Prague, Czech Republic - http://www.vscht.cz
o |Imperial College London, United Kingdom
www.imperial.ac.uk
e |nstitut fur Energie und Umweltforschung Heidelberg GmbH / ifeu, Germany - www.ifeu.de
e HyET Hydrogen B.V. / HyET, The Netherlands - www.hyet.nl
e RANIDO, s.r.o., Czech Republic
http://www.ranido.cz/
e BP Europa SE, Germany
www.bp.com/en/bp-europa-se.html

For additional information and contact details, please visit www.biomates.eu.

2. Preface

BioMates Technical Risk Management Reports (TRMRs) provide an overview of the identification and
management of the internal risks that arise from within the project as part of Task 5.1 “Management of
technical risks, health risks and product quality issues”. The current document, D27/D5.3, entitled “Technical
Risk Management Report — 1% update”, is the 1*' update of D11/D5.1 “Technical Risk Management Report”.
The described internal risks include technical risks, health risks and product quality issues. A brief introduction
of the technical/health risks management and process streams quality monitoring targets is initially provided
in section 3. In section 4, the registry of the technical risks associated with the project is provided, as a tool of
monitoring the technical actions, including means of mitigating these risks. Unforeseen risks have been also
registered. An update of the health risks management related with the project is presented in section 5. Finally,
the process streams (feedstocks, products, catalysts) quality monitoring approach is presented in section 6.

3. Introduction

BioMates project involves several innovative processes and streams, as described in section 1, that are strongly
interlinked, rendering essential to define a comprehensive and consistent approach to monitor the technical
activities while minimizing the likelihood of problems during the different stages of project execution. The
technical assessment is continuously performed as presented in Deliverable D8.3 “1% Technical Assessment
report” submitted in September 2017 and its update D8.6 “2" Technical Assessment report”. However, the
risk management involving technical and health internal risks during project execution and streams quality
monitoring will be presented in the Technical risk management reports. Therefore, the current document,
D27/D5.3, entitled “Technical Risk Management Report — 1% update”, is the 15 update of D11/D5.1 “Technical
Risk Management Report”. In particular, the 1% Technical Risk Management Report (TRMR1) corresponds to
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the period October 2016 (M01) to October 2017 (M13), while 2" Technical Risk Management Report (TRMR2)
addresses the period between November 2017 (M014) and October 2018 (M25).

4. Technical risks - 1% update

The BioMates project encompasses two main innovative non-food/feed biomass conversion technologies,
ablative fast pyrolysis (AFP) and single-stage mild catalytic hydrotreatment (mild-HDT). Each of these main
biomass conversion technologies have individual innovative components such as in-line catalysis and
fractionation condensation integrated with AFP, and tailor-made catalyst development and electrochemical
hydrogen compressor and pumping integrated with mild-HDT. All the aforementioned technologies, that are
combined to develop in TRL3 and to validate in an industrially relevant environment TRL5 a new biomass-to-
biofuel production pathway, are strongly interlinked and as a result thus render certain technical risks related
with the well-defined project actions.

The technical risks identified enable project monitoring of the technical actions by tracking their progress and
providing appropriate level of contingency planning to address any risks associated with them. The technical
risks, the likelihood of their occurrence and severity are juxtaposed with the actions for mitigating them. It
should be noted that the list of technical risks is reviewed by the technical manager and the WP1, 2 and 3
leaders every six months, based on the progress of the technical actions of the project. Therefore, unforeseen
risks during TRMR1 have been also registered, while monitoring results of the identified risks are provided for
both foreseen and unforeseen risks.

5. Health risks management - 1° update

There is a general typology of risk assessment including Human Health Risk Assessment, Ecological Risk
Assessment and Applied Industrial Risk Assessment /EEA, 2016/. The Applied industrial applications look at
real situations and tend to include engineering risk assessments as part of the overall environmental risk
assessments with an integrated approach to human and environmental risks /EEA, 2016/. This is more related
to risk management decisions intended to protect humans and the environment (and the company) within
defined spatial boundaries. The health risk assessment in this project will have this focus on the risk
management according to the risks identified and the end product and involves risk analysis, risk assessment
and risk control practices /EEA, 2016/.

The Health assessment in the BioMates project will involve the handling of the products and their potential
impact on humans as well as the process that are taken place within the project. These will be aligned with
the D 9.1: EPQ - Requirement No. 1 pa BSI - British Standard Institutions, Occupational health and safety
management systems — Guide, BS 8800, 2004 /BSI, 2004/, particularly on the transport and handling of the
pyrolysis bio-oil. It also includes the Health and Safety measures and policies at each one of the institutions
partners of the project. Therefore this includes the risk for workers and occupational hazards.

For the general public the health assessment risk is centered on the handling and transport of the Bio-oil.

The health risk assessment will identify criteria on health following the three main steps of risk management:
risk analysis, risk assessment and risk evaluation.
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6. Process streams quality monitoring - 1°* update

The BioMates project incorporates several feedstocks, products and other auxiliary streams such as catalysts,
the quality and consistency of which is of outmost importance for the project execution and risk minimization.
As a result, the consortium of BioMates project has agreed upon the analytical methods for characterizing the
process streams, based on which some standards are starting to be developed.

Firstly, the quality of the raw materials used, i.e. the non-food/feed biomass should be defined, as it affects
the downstream processing via AFP. Moreover, it is essential to define an analytical basis for the product of
AFP (bio-oil) and for the final product of upgrading bio-oil via mild-HDT (BioMates). This analytical basis is
employed for evaluating the efficiency of the mild-HDT conversion step as well as the project main product
(BioMates). Monitoring analytical results are included in the associated BioMates deliverables (D19/D1.4
“Report on analytics of feedstock, in-line catalysts and AFP bio-oils”; D07/D1.2 “Development of custom made
hydrotreating catalyst”; D2.6/D30 “Report on optimal mild-HDT operation of AFP bio-oil upgrading”-
upcoming).

7. Disclaimer

This Deliverable report reflects only the authors’ view; the European Commission and its responsible executive
agency INEA are not responsible for any use that may be made of the information it contains.
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