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Executive Summary

The first BELENUS Young Research Training School took place on 5% October 2022 in
Helsinki (Finland), after an important delay due to the COVID pandemic.

The Young Researchers Training School aimed to disseminate project results and show up
materials and processes against corrosion for different industrial applications. It was
announced for energy industries, biomass companies research & investigation centers,
groups, and universities, fundamentally, not only by direct contact but also using social
media, web pages and LinkedIn. The most on-site young attendees were from local
universities and new researchers from VTT.

It was offered to browse the Young Research Training School online to make it easier to
access the event. A Microsoft Teams link was distributed for that purpose. Very high-
quality lectures were prepared by the speakers, which were drawn up to students mainly.
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1. Content of Deliverable

The main aim of this deliverable is to provide an overview of the different presentations
and activities carried out during the BELENUS Young Research Training School. This
deliverable relies on the dissemination actions from WP8 and has been delayed 22
months from the originally planned date due to the COVID situation.



2. First BELENUS Young Research Training

2.1. Location and information channels distribution

BELENUS consortium prepared a one-day Young Research Training School within the

framework of BELENUS "Lowering Costs by Improving Efficiencies in Biomass Fuelled

Boilers: New Materials and Coatings to Reduce Corrosion".

The Young Research Training School was held at VTT, Espoo, Finland on the 5th of October
2022. VTT, hosted the event, which is a BELENUS partner and one of Europe’s leading

research institutions, Figure 1.

The venue:
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Figure 1: The venue: Kivimiehentie 3, 02150 Espoo, Finland. Teknologian Tutkimuskeskus VTT Oy.

Teknologian tutkimuskeskus VTT Oy - Google Maps

The agenda and MTeams link invitation, figures 2 and 3, were shared with companies,

universities, research centres, etc. by email. All partners collaborated on its distribution,
automatically forwarding emails to other potential participants in the event.

It was also posted on social media, the project web page and LinkedIn. BELENUS LinkedIn
with more than 500 connections was also a worldwide showcase, Figure 4.

ug

Helsinki


https://www.vttresearch.com/en/about-us/why-partner-us?utm_medium=cpc&utm_source=google&utm_campaign=2022-gen-brand-gads-hop_&utm_term=technical%20research%20centre&utm_campaign=&utm_source=adwords&utm_medium=ppc&hsa_acc=8206434952&hsa_cam=11228546148&hsa_grp=111521227873&hsa_ad=471090326777&hsa_src=g&hsa_tgt=kwd-886360855371&hsa_kw=technical%20research%20centre&hsa_mt=b&hsa_net=adwords&hsa_ver=3&gclid=EAIaIQobChMImIH7rt3p-gIVC9xRCh23twAoEAAYASAAEgJbf_D_BwE
https://www.google.com/maps/place/Teknologian+tutkimuskeskus+VTT+Oy/@60.1816892,24.8251525,17.31z/data=!4m5!3m4!1s0x468df592879bdad7:0x7d1af929821a368d!8m2!3d60.1813857!4d24.8286033?hl=en
https://www.google.com/maps/place/Teknologian+tutkimuskeskus+VTT+Oy/@60.1816892,24.8251525,17.31z/data=!4m5!3m4!1s0x468df592879bdad7:0x7d1af929821a368d!8m2!3d60.1813857!4d24.8286033?hl=en
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https://belenus-project eu/

Young Scientist Training School Programme: “Materials and
Coatings against High-Temperature Corrosion”

Young Scientist Training School: 5th of October 2022

We are delighted to offer you the opportunity to attend a one-day workshop and a one-day young school
within the framework of the Eurapean Praject of "Lowering Costs by Improving Efficiencies in Biomass
Fueled Boilers: New Materials and Coatings to Reduce Corrosion”.

The workshop and young school will be held at VTT, Espoo, Finland on the 4th and 5th of October 2022,
respectively.

The BELENUS project hitps://belenus-project.eu/ was funded by the EU Horizan 2020 program and
started in April 2019. BELENUS brings novel corrosion prevention approaches to achieve cost-
effectiveness for biomass plants involving the whole value chain. The ambitious goal proposed by
BELENUS is sustained by the achi of 3 ical which constitute the
technological pillars, focused on preventing corrosion and increasing in performance and reliability of
small and medium combined heat and power (CHP) biomass plants: [1] biomass highly-corrasion resistant
coatings and lower base materials presently under development; [2] strategies of welding and bending
for improving quality and efficiency of boiler components; [3] online corrosion monitoring.

The aim of this workshap is to disseminate project resuits and to bring together the main actors of the
industry, plant owners and researchers related to the topic of material and component degradation in the
Biomass field. The Young Researchers Training School not only aims ta disseminate project results but also
to show up materials and processes against corrosion for different industrial applications. We hope that
you will be able to attend and look forward to your input and views on the challenge of enhancing the
lifetime of industrial plant components

Please sign up no later than 30.5.

GA number: 815147
BELENUS

'YOUNG RESEARCHERS TRAINING SCHOOL AGENDA: 5™ OF OCTOBER

Topic Speaker Institution When
' Side effects of biomass combustion- from fuel B

P L— Karof Witkowski  EIFER 5:00
*  Boiler Fireside Corrasion Practical o

— Calin Davis UNIPER 530
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il FPauline Audigie INTA 10,00
Coffee break 10.30
*  Coatings processes for high-temperature B e

o Francisco Gongatves  TEandh
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g Tortjern Jonsson  CHALMERS UNIVERSITY
*+  Pilot Plant Testing in hydrogen production by : e
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*  Sacial dimension of bioenergy leire Martiorena  ZABALA s
. ) 5 UNIVERSIDAD COMPLUTENSE DE 1600
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e + MADRID

Closing 17 hours.

Figure 2 Programme of Belenus Young Research Training School.
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Figure 3: Online invitation for the Young Research Training School
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Figure 4: Belenus Young Research Training School announcement on LinkedIn

Figure 5: Belenus Young Research Training School feature on the project web page.

2.2. Agenda content

The lectures developed during the session are presented in the table below. Table 1 shows
the program detail of the Young Research Training School.




Table 1: Young Research Training School programme.

YOUNG RESEARCHERS TRAINING SCHOOL AGENDA: 5™ OF OCTOBER

Topic Speaker Institution When
e Side effects of biomass combustion- from . .
Lo Karol Witkowski EIFER 9:00
fuel preparation till the ash management
e  Boiler Fireside Corrosion Practical . .
) . Colin Davis UNIPER 9:30
Considerations
e  Protective coatings for steel high- . .
. ) Pauline Audigie INTA 10.00
temperature corrosion resistance
Coffee break 10.30
e  (Coatings processes for high-temperature Francisco
; - TEandM 11:00
corrosion resistance Gongalves :
e Analytical strategies in high-temperature bis CHALMERS
corrosion research. Torbjorn Jonsson UNIVERSITY 11:30
e  Pilot Plant Testing in hydrogen production
by fuel reforming, and biomass Manuel Benito CIEMAT 12:00
combustion
Lunch 12.30
e  Materials for a fossil-free future — the h K
importance of high-temperature corrosion Johanna Nockert KANTHAL 14.00
e  Furnace modelling for corrosion risk
assessment J. Kapanen VTT 14.30
Coffee break 15.00
e  Social dimension of bioenergy Leire Martiarena ~ ZABALA 15.30
Erancisco J UNIVERSIDAD
e  Practical Cases Pérez ’ COMPLUTENSE DE 16.00
MADRID

The following photographs are illustrating different moments of the Young Research
School lectures. In figure 6, Dr Karol Witkowski from EIFER opened the session.
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Figure 6: Presentation entitled Side effects of biomass combustion- ffom fuel preparation till the
ash management, Dr Karol Witkowski from EIFER.

5% October 2022
Boiler Visual & Tactile Inspections (Uniper) -

| L4
:E
3

Reality of site work:
Dirt, heat, confined spaces, scaffolding, grinding, welding......

Site inspections by OEM / owners engineer or third-party contractors.
Visual & tactile examinations as a means to guide requirement for ultrasonic
tube and coating thickness checks or for other Non-Destructive Evaluation.

Tube wall thickness measurements enables wastage rates to be estimated,
Coupled with tube specification, fluid pressure and metal temperature,
allows prediction of tube operating life.

Used to determine maintenance requirements, including scheduling of
tubing replacements or the requirement for additional corrosion protection.

BEm N St EISEQ

Figure 7: Presentation entitled Boiler Fireside Corrosion Practical Considerations, Dr Colin Davis
from UNIPER.
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Figure 8: Presentation entitled Coatings processes for high-temperature corrosion resistance
Francisco Gongalves, Dr Francisco Gongalves, from TEandM.
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Figure 9: Presentation entitled Materials for a fossil-free future — the importance of high-
temperature corrosion, Dr Johanna Nockert, Kanthal-SMT, Sweden.



on risk assessment

for corros! -4

Furnace modelling

Figure 10: Presentation entitled Furnace modelling for corrosion risk assessment (Dr Johanna
Nockert, VTT, Spain.

Figure 11: Presentation entitled Protective coatings for steel high-temperature corrosion
resistance, Dr Pauline Audigie, INTA, Spain.



Only one presentation was conducted online. Leire Martiarena from Zabala gave her
speech by MTeams.
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Figure 12: Presentation entitled Social dimension of bioenergy, Dr Leire Martiarena, Zabala,
Spain.

Before closing the event, Dr. Francisco Javier Perez Trujillo gave an interactive talk based
on different practical cases.

: "~ CASE.2 CHEMISTRY IN BIOMASS PLANTS
fi. COSE2CHEMISTRY INBIOVAS

Figure 13: Presentation of different practical cases, Dr, RWE, Germany



2.3. Young Research Training School participants

An online registration form was created by VTT for both, Young Research Training School.
It was a very efficient and convenient process to list all participants. It was available for
the event few months in advance.

1. DETAILS 2. CONFIRMATION 3.RI Hel Gustavo

( ; | BELENUS

Thank you for your registration. In this personal confirmation you will find the event's details and y«

answers,

Event information

! > Event name BELENUS Workshop & Young schoal
Event organiser Janne Pzkarinen
Event organiser's e-mail address janne pakarinen@vtt fi
Starts 4.10.2022 0:00
1 Ends 5.10.20220:00
Smarter events
Venue VT
Addrass Kivimiehentie 3, Espoo (On the map)
| The registration deadline is 1.10.20220:00
Thank you!
Your information
Your registration was saved!
You will soon receive a confirmation e-mail. | vill paricipate Ves
First name Gustava
Last name Garcia Martin
E-mail address gusgarci@ucm.es
- ~ varsi "
if [ Open printable confirmation [ £ Save to calendar Organisation Universidsd Complutsnse de Madrid
e e Mokbile phone number +34610466139
1 will participata: Waorkshap 4.10.
Young schoal 5.10.
Special diet No
. Time of registration 7.7.2022 1436
This project has received funding from the European Union’s Hori ) i )
Edit your information
research and innovation programme under grant agreement No 8§ Edit your Information

Figure 14: Online registration form Belenus Young Research Training.

Similar to the workshop the day before, the Young Research Training School had roughly
30 participants counting on the on-site visitors and fluctuating online participants, and
most of the attendees belonged to institutions of Belenus consortium.

Solicitar control

BELTMUS Yoo inait Trining ehoat. 5 Grtobes 222
Young Sclentist . . P
Training School Coating pracesses for high P ec ! e

Introduction

MACE study estimates global cost of corrosion at $2.5 trillion annually, equivalent to 3% - 4% of the global
Gross Domastic Product (GDP),
NACE International, March 8, 2016

15% - 35% of this cost could be saved by im ion of ion prevention practices.
GODF (2021) 96.1 Trillicn USS
Cost of corrosion 2.8 Trillicn US$

420 - 980 Billicn USS

Figure 15: MTeams captured during TeandM presentation in the Young Research.



3. Conclusions

The first Young Research Training School of Belenus realized in Finland was a very fruitful
event. It had a very high-quality presentations, interactive sessions, and an exchange of
knowledge among all participants.



4. Degree of Progress

The Young Research Training School was completed. it was heavily impacted by the Covid-
19 pandemic, explaining the delay and delivering this report, D8.8, it is considered to be
completed.
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5. Dissemination Level

Public
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