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programme under Grant Agreement No 792276”.
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Neither the Project Coordinator, nor any signatory party of SHIP2FAIR Project Consortium Agreement,
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(b) assumes responsibility for any damages or other liability whatsoever (including any
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any party's intellectual property, or

that this document is suitable to any particular user's circumstance; or
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ABREVIATIONS

SHIP: Solar Heat for Industrial Processes

PARTNERS SHORT NAMES

CIRCE: FUNDACION CIRCE CENTRO DE INVESTIGACION DE RECURSOS Y CONSUMOS ENERGETICOS
RINA-C: RINA Consulting S.p.A.

CEA: Commissariat a I'énergie atomique et aux énergies alternatives
LINKS: Links Fundation

SOLID: S.0.L.1.D. Gesellschaft fur Solarinstallation und Design mbh

TVP: TVP Solar

IS: Industrial Solar GmbH

BEST: Bioenergy 2020+ GmbH

M&R: Martini & Rossi S.p.A.

RODA: Bodegas Roda S.A.

RAR: RAR — Refinarias de Agucar Reunidas S.A.

ABC: ABC Industrie SAS

EDF: Electricité de France

EUREC: EUREC EESV

SPANISH CO-OPS: Cooperativas Agro-alimentarias de Espafia, U. de Coop.
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The SHIP2FAIR (Solar Heat for Industrial Process towards Food and Agro Industries commitment in
Renewables) project aims to foster the integration of solar heat in industrial processes of the agro—
food industry. With this purpose, SHIP2FAIR has been developing and demonstrating a set of tools and
methods for the development of industrial solar heat projects during their whole life cycle.

This training guidebook has been produced to serve that purpose. The main intended audiences of this
deliverable are industry stakeholders, technicians, and engineers (through training and learning
sessions for professionals), students (through training sessions for Master students), and policymakers
(through a policy brochure).

In the aforementioned trainings, project partners explained the thermal energy needs in industry and
how SHIP can be a relevant solution to reduce overall energy consumption and decrease energy costs
in the long run. The training sessions gave an overview of the different technologies available and
showed different SHIP examples. The sessions also explained the Replication and Control tools
developed in the SHIP2FAIR project and how they are relevant for the sizing and optimisation of a new
solar plant.
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The Deliverable 9.4 Training Guidebook is under the activities of the following tasks within the
Document of Action of SHIP2FAIR:

e Task 9.1 Dissemination and Communication Actions

e Task 9.2 Website, stakeholders’ engagement and showcases

e Task 9.3 Training activities for the agro-food sector

e Task 9.4 Interaction and exploitation of synergies with other H2020 funded projects

This Training Guidebook describes the activities undertaken to promote SHIP projects both at
European and global levels.

Apart from the required technical improvements and innovations, one important bottleneck regarding
the deployment of SHIP technologies is the lack of a qualified, expert workforce in the field. Even
though the technology is proven and advanced, if there is not a critical mass of expertise in companies,
its implementation would be significantly delayed. This situation can lead to a standstill in SHIP system
development: since SHIP systems are not very widespread, there is a lack of training in the field,
meaning limited expertise and minimal investment and development in SHIP installations.

The capacity building program is therefore one of the cornerstones of SHIP2FAIR, as it complements
the demonstration of the technical developments made during the project to guarantee a strong
promotion of the SHIP systems.

The objective of the Training Guidebook is to be a reference to train professionals and students and to
significantly increase the public awareness regarding SHIP. The guidebook gathers a standardised
version of the training materials with a wide applicability.

The Training Guidebook has been created to enable the agro-food industry and students in the field to
better understand the design and development of the Replication and Control Tools, the solar
technologies involved, the solar heat integration into industrial processes, and the capacity building
program linked to the SHIP2FAIR project.
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SHIP2FAIR’s main goal is to foster the integration of solar heat in industrial processes, specifically in
the agro-food sector, which is the largest manufacturing sector.

The project has been developing a complete demonstration program up to TRL 7 involving different
sectors, processes and SHIP technologies, addressing the main challenges of agro-food sector. As a
result of the demonstration, SHIP2FAIR aims to achieve up to a 40% of solar fraction with a total of 2.9
MW of installed power for producing 4.04 GWh.

The project partners designed simple solutions which are easy to install and operate by SMEs due to
ad-hoc financial schemes, business models and training.

SHIP2FAIR validates two tools:

e The Replication Tool is a software to support the concept design of SHIP projects and the
development of techno-economic feasibility studies; this tool combines both data from solar
generation and process features to provide a first outlook on SHIP integration and optimise
the system according to user’s needs.

e The Control Tool is an online Decision Support System to optimize the management of process
heating systems through a live monitoring-oriented approach, able to evaluate performance
also to better predict maintenance interventions and maximize solar power production also
considering weather forecast.

Additionally, a Capacity Building Program took place during SHIP2FAIR: training campaigns addressed
professionals and Master students interested in SHIP applications. Finally, an Overall SHIP Guide
integrates the use of SHIP2FAIR tools, results, and ad-hoc tips for supporting end-users during the
design, commissioning and operation of their SHIP projects.

The Control and Replication Tools have been validated and fine-tuned at the demo-sites. The capacity
building program will take advantage of the tools’ use, of the Overall SHIP guide and of the relation
with the demo-sites.

SHIP2FAIR promotes an uptake in energy efficiency, and lowered process heat temperature when
industrial plants’ sustainability is increased. Decreased fossil fuel use will bring a strong emission
reduction. Besides, the project enables higher private investments thanks to a reduction in operative
costs. SHIP2FAIR contributes to the removal of regulatory barriers related to promote RES heating and
SHIP, and additionally fosters job creation and improves the capacity and skills of stakeholders and
students.

The four demo-sites are: M&R in Italy (distillation bottle warming and sanification), Bodegas Roda in
Spain (winemaking and wine selling), Larnaudie in France (meat transformation), and RAR in Portugal
(boiling and sugar crystallization).

SHIP2FAIR promotes the penetration and affordability of higher temperature technologies. It aims to
validate the technological and economic reliability of SHIP technologies for the agro-food sector with
process temperatures in the range between 50°C and 250°C. SHIP2FAIR proposes technologies and
control schemes applicable to both newly built and already existing industrial plants which are able to
cooperate with traditional process heating systems.
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Task 9.3 Training activities for the agro-food sector includes face-to-face and online trainings for
professionals from the agro-food sector and students.

The content and format of the training activities have been adapted to a wide audience. Therefore,
the SHIP2FAIR partners have decided to create different content for agro-food professionals and
Master students:

e Since professionals can have different background and/or interests, we decided to hold two
series of three webinars in May-June 2021 and March 2023. The content of each webinar was
related to the technical level of the attendees (beginners, intermediate and advanced). The
duration of each webinar was around 90 minutes.

e The Master students have a defined curriculum and therefore a scientific and technological
background. The content of the training has been provided according to their knowledge and
the format was a 2-hour class. These education sessions integrated the knowledge developed
within the project and were offered at local and international level to students (undergraduate
and postgraduate) and researchers in high level Energy Engineering courses.

The targeted audiences for dissemination activities were:

e EU energy utilities

e Solar Thermal Manufacturers and O&M companies

e Industries interested to SHIP (chemical, agro-food, pharmaceutical, process, petro-chemical
industries, textile, pulp, and paper, etc.)

e  Utilities operating as ESCO

e Financial organisations

e European Technology Platforms

e The research community

e The media
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As mentioned above, SHIP2FAIR partners organised a first series of three webinars during the second
quarter of 2021.

The webinar series were recorded and are available on SHIP2FAIR project’s website:

- Webinar 1
- Webinar 2
- Webinar 3

4.1 Webinar 1

SHIP2FAIR's first webinar was the opportunity to learn how the project uses thermal solar technologies
to improve the efficiency of four companies working on the Agro-food sector. The target audience of
this webinar was the general public.

The learning objectives of this webinar were to:

e Give a general overview of the SHIP2FAIR project

e Explain SHIP and its benefits

e Share testimonials of the demo-sites

e Introduce the Replication Tool and the Control Tools which are presented in the second
webinar

This webinar was dedicated to introducing the SHIP system. The general public is usually not aware of
the fact that thermal solar technologies are able to provide a wide share of the thermal needs in an
industry.

At the beginning of this webinar, the coordinator introduced the SHIP2FAIR project, its objectives and
different phases of the project:

e Development of a Replication Tool

e Development of a Control Tool

e Set 4 demo-sites and validate the Replication Tool by an onsite measurement campaign
e Development of training materials and capacity building

o Release of a SHIP guidebook

After this introduction, each demo-site (RODA, RAR, Larnaudie, Martini & Rossi) presented:

e Their company and their activities in agro-food sector
e Their specific process

e Their energy needs (heat and cold)

e The SHIP process already (or to be) implemented

e  Why SHIP is relevant for them

10
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At the end of the first webinar, a brief introduction to the second webinar was given, and the
participants were invited to subscribe to the next session. A total of 18 participants followed this first
webinar.

The presentations and recordings are available here.

4.2 Webinar 2

SHIP2FAIR’s second webinar gathered the creators of two of the key assets of the project.
RINA Consulting, BEST-Bioenergy and Sustainable Technologies presented:

e an innovative software to evaluate the techno-economic potential of Solar Heat Industrial
Processes (SHIP)

e asoftware to determine the optimal SHIP operating strategy and existing heating producers
so that emissions and costs are kept low while the process quality remains high

This webinar is ideal to learn to produce better and cheaper systems in an automated and flexible way.
The target audiences of this webinar were engineering companies.
The learning objectives of this webinar were to explain the benefits of:

e the Replication Tool
e the Control Tool

The second webinar was dedicated to SHIP tools (Replication Tool and Control Tool) developed in the
frame of the SHIP2FAIR project. After an introduction explaining SHIP and its benefits to agro-food
sector, we addressed the basic questions related to the relevant tools developed in the SHIP2FAIR
project:

e How do these tools help to elaborate a SHIP project?

e What is their scope?

e What do you need, as a business owner, to use the tool?

e What are the advantages, outputs and next steps towards a more sustainable production?

RINA presented the online Replication tool. This tool is constituted by five modules:
e General information

In this module, the user fills basic information (company information, contact name,
email address, production information).

e Solar Mapping

In this module, the user fills the information needed for an estimation of the solar
resource (the location of industrial site, the panel azimuth and slope, the area available
for the collectors, the kind of collectors, the type of installation, the shading). The
output of this module is the solar resource, meteorological data (wind, temperature,
...), usable area and optimized angle (slope and azimuth).

11
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The Thermal demand characterization module aims to define the energy needs from
the industrial process. For that, the user must provide some basic information:

= The energy sources (type, consumption, costs)
= The equipment inventory (type, power, load factor, ...)
= The process definition (thermal use (heat/cold), working fluid, operating
temperature, ...
Simulation module
This module provides the yearly solar heat delivered by the solar plant to the process
and several KPlIs (technical, environmental and economic) selected by the user. For
that, the user is asked to choose one solar technology and other basic features of the
desired solar plant. The output will be the solar energy production, the collector
surface, thermal efficiency, size of the thermal storage, ROI, payback, CO2 saved, ....
Integration module
The integration gathers the output of the simulation module in one pdf file that can
be downloaded.

The advantage of the Replication Tool is that even a non-specialist person can use this tool. It also
takes into account all kind of collectors/technologies like High Vacuum Panels or Linear Fresnel.

The second part of this webinar was dedicated to the presentation of the Control Tool by BEST. The
Control Tool aims to optimize the control of the solar plant and the process itself from the low-level
aspects (temperature control) to the higher level aspects (forecast, fault detection, ...) regarding the
level of automation available. The Control Tool has been designed to be flexible. The tool is composed
by five modules:

Control of thermal solar plant. This module aims to provide a stable outlet temperature from
the solar plant.

Control of integration of solar energy into the process. This module aims to provide heat in a
stable hydraulic condition to the process.

Optimal interaction on plant level (by rule or Model Predictive Controller). This module
provides an optimized overall control on the whole system (solar plant & industrial process).
Forecasting methods. This module aims to forecast the heat that the solar plant will produce.
Distribution learning features. This module provides an efficient and smart monitoring.

A detailed presentation for each module has been done.

At the end of the second webinar, a brief introduction to the third webinar was presented and the
participants were invited to subscribe to the next session. A total of 60 participants followed this
second webinar.

The presentations and recordings are available here.

12
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4.3 Webinar 3

SHIP2FAIR’s last webinar was the perfect occasion to meet the technology providers involved in the
project: TVP Solar, Industrial Solar and Solid.

The target audience of this webinar was industry professionals.
The learning objectives of this webinar were to:

e Give an overview of the thermal solar technologies
e Focus on the technologies used in SHIP2FAIR

Choosing the right technology for the industry is not always easy. With this webinar, participants
learned about the current options proposed by solar heat technologies. It also addressed how to
integrate these technologies in industrial plants.

This webinar started with a general overview of the energy needs in order to show the potential
interest of SHIP. The thermal needs are very important (50% of the energy), and industry represents a
third of the energy consumption. Only 25% of the industry energy consumption is addressed by
electricity. Therefore, solar heat can play a key role in industry decarbonisation.

Solar technologies can easily produce heat at a temperature range of 50°C-250°C. An analysis of the
temperature range by industrial process shows that agro-food sector is particularly relevant for
implementing solar technologies.

Different technologies exist and they can be used according to the level of temperature required by
the process. For low temperatures, flat plate collectors or evacuated tubes are relevant. For medium
temperatures, High vacuum flat panels are a very good option and for higher temperatures,
concentration technologies (Linear Fresnel, parabolic through ...) are required.

After a brief presentation on all the existing solar technologies (flat plate, vacuum tube, CPC, High
vacuum flat panel, parabolic through, linear Fresnel, dish), the different ways to integrate solar heat in
an existing process were explained:

e Water preheating

e Process heating

o Direct steam generation

e Solar thermal cooling (simple effect and double effect absorption chiller)

In the second and third parts, the technology providers (TP and IS) presented in detail their own
technologies:

e High Vacuum Flat Panels

This technology aims to provide heat at a temperature range of 65-180°C with a cost of
0,03 $/kWh. The panels are Solarkeymark certified. The advantage of these panels is that
the high vacuum dramatically reduces the thermal losses. They can be used in the agro-
food sector, but also in the paper, textile, oil &gas, pharmaceutical, and chemical
industries as well as for district heating. The standardisation of modules makes their
integration simple and reduces cost. A brief description of their integration in SHIP2FAIR
demo-sites has been completed.

13
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e Linear Fresnel
This technology aims to produce direct steam in an affordable way. Industrial Solar
presented in a detailed way the method to concentrate the sun on a receiver by using
Fresnel mirrors. They detailed the main components (mirrors, structure, absorber tube,
control system, steam drum, ...). Industrial Solar also demonstrated the ability to produce
saturated steam constantly at the pressure and temperature required by the process,

regardless of fluctuating solar irradiance.

A total of 69 participants followed this third webinar.

The presentations and recordings are available here.

A second set of webinars is scheduled from March to May 2023.

14
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The project includes dedicated trainings for Masters students. The aim of these classes is to give to the
students a good overview of the SHIP potential market, but also to give them technical details about
the various technologies, their strengths and their limitations. These sessions also went in detail about
the Replication and the Control Tools, and their powerful ability to set new projects.

The training sessions explained in detail the various ways to implement a thermal solar plant in an
industrial process and provide worldwide current examples of SHIP.

In these classes we presented in a more detailed way the following items:

O

General context of the energy policy

This section developed the recommendations given by the main policy makers (IEA,
EU, OECD) in order to meet the UN objectives for reducing the Global Warming. Each
policymaker agreed to reduce dramatically the fossil fuel consumption.

The second aspect is the long-term tendency of the energy price increase (+100% for
the natural gas price; +200% for the electricity price between 2000-2018). The Russo-
Ukrainian war has only accelerated this tendency. The EU has dramatically reduced its
fossil fuel importation from Russia and prices have increased from more than 300%.
The conclusion is that the industry needs to produce locally green energy with a long-
term, stable and affordable price — SHIP can play an important role in this target.
General overview of the energy needs in industry

This section is based on the presentation done in Webinar 3. Some details like the
Global thermal solar production or the SHIP size and their repartition by technology
have been added.

Why and how SHIP can be relevant?

This section is based on the presentation done in Webinar 3.

The different technologies

This section is based on the presentation done in Webinar 3.

The different ways of Solar Heat integration in an existing process

This section is based on the presentation done in Webinar 3.

Examples of SHIP

This section presented various example of SHIP through the world. Various
technologies like Flat panels, Linear Fresnel, Parabolic Through have been shown and
different size as well (small, medium and large-scale plants). A web link with a
database of the existing SHIP has been provided.

The SHIP2FAIR project — general presentation and objectives

After general information about SHIP, a general presentation of the SHIP2FAIR project
took place, explaining the structure of the project with the four demo-sites, the
Control Tool, the Replication Tool, the capacity building and the SHIP Guide

The four demo-sites in SHIP2FAIR project

This section detailed each demo-site, including the technology used, the energy needs
for the process (heat, cold), the quantity of solar energy to be produced, the surface
of the plant and the target energy price.

The replication tool developed by SHIP2FAIR

15
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o The control tool developed by SHIP2FAIR

The presentation done in this section is based on the one done in Webinar 2.

The presentation done in this section is based on the one done in Webinar 2.

The presentation is available here.
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6.1 Module 1: Energy consumption and SHIP technologies

Learning objectives of this module:

This module aims to provide insights into the energy consumption globally and in industry. It also
addresses the relevant thermal solar technologies for producing affordable heat.

Intended users for this module:

The intended users of this module were members of the general public.

Structure of the module:

This module contains two documents:

This document explains the different ways for integrate Solar Heat in Industrial Process.

A presentation of the energy needs in industry and thermal solar technologies. The
document presented the energy price trend and the importance of decarbonised
industry, as well as an overview of the energy needs in industry is given. The different
solar technologies able to produce heat at a range of temperature were also
addressed, and worldwide SHIP examples using different technologies were

presented.

A detailed presentation of the technologies used in SHIP2FAIR project and the
different ways of integrating Solar Heat in Industrial Process. This document explained
why SHIP is relevant, and examined its challenges and potential solutions to those
challenges. Then, the different technologies used in the demo-sites were presented:
o Evacuated tubes — RODA

o High Vacuum Flat Panels — M&R and Larnaudie

o Linear Fresnel — RAR

The presentation is available here.

6.2 Module 2: Pre-sizing a SHIP plant

Learning objectives of this module:

This module aims to provide insights for using the Replication Tool developed in SHIP2FAIR project.

Intended users for this module:

Engineers, General Public

Structure of the module:

This module contains two documents:
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e Avideo of the Replication Tool. This video contains a demonstration of a SHIP pre-
sizing by using the Replication.

e A user’s manual. This written document gives a step-by-step explanation of each
of the five modules of the replication tool.

The presentation is available here.

6.3 Module 3: Control strategies

Learning objectives of this module:

This module aims to provide insights for using the Control Tool developed in SHIP2FAIR project.

Intended users for this module:

Engineers

Structure of the module:

This module contains a video of the Control Tool which demonstrates the Control Tool. It gives a step-
by-step explanation of each module of the Control Tool and their possibilities regarding the level of
automation available in the industrial process.

The presentation is available here.

6.4 Module 4: Demo-sites

Learning objectives of this module:

This module aims to provide real example of SHIP.

Intended users for this module:

Industrial professionals, General Public, Engineers

Structure of the module:

This module contains a set of testimonial videos from the end user. These videos show:

e Installations of two demo-sites (RODA and M&R),
e the process and its environment,
e the solar plant

The presentation is available here.
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6.5 Module 5: Suitable business and financing schemes for SHIP installation

Learning objectives of this module:

This module aims to provide insights about financing schemes for SHIP installations.

Intended users for this module:

Industrial stakeholders, Engineers, Investors

Structure of the module:

This module contains a presentation of the financing schemes, including:

e A summary of the market analysis,
e A SHIP project value chain
e The three possible business models:

O
O
O

e Alist of Funds and Incentives, organized by country

Build and handover,
Build and operate,
Hybrid model

The presentation is available here.
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As part of the European Commission’s public consultation on the EU solar energy strategy, SHIP2FAIR
submitted in April 2022 a policy paper focused on the promotion of solar heat for industrial
processes (SHIP). The EU solar energy strategy, which will take the form of a Commission
communication, is aimed at ensuring that solar energy achieves its full potential in helping to meet
the European Green Deal’s climate and energy targets.

The public consultation specifically requested feedback related to:

e Barriers to solar energy use
e Proposed measures to accelerate solar energy rollout
e Expanded competitiveness and resilience of EU solar energy systems

SHIP2FAIR’s policy submission was focused on these topics, presenting recommendations to
policymakers to facilitate SHIP’s expansion as well as present the current status of SHIP technology
and the desired future of SHIP development.

SHIP2FAIR policy recommendations are the following:

e A mandate in each Member State for industrial companies to generate 10% of their process
heat needs from solar thermal by 2030 in line with Solar Heat Europe’s position

e New funding sources, particularly CAPEX subsidies for SHIP

e Innovative business models, including third-party ownership and -financing of systems

e Promoting standards, guidelines and tools for SHIP certification (i.e. SHIP2FAIR's replication
tool)

e Promoting digitalization in SHIP in order to optimize the energy production and its
integration in the process (i.e. SHIP2FAIR’s control tool)

The policy paper further illustrated SHIP’s advantages and enormous potential for growth, noting
that the aforementioned support policies would be essential to reinforce the adoption of energy
efficiency measures in industrial enterprises and allow for a greater deployment of SHIP across
Europe.

You can read SHIP2FAIR’s input to the solar energy strategy consultation here.

The policy brochure is also available in Annex 5.
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This document contains the guidelines for training different categories of audiences such as industrial
stakeholders, technicians, engineers, and students.

The content of each presentation has been adapted to suit the background of the audience.

The trainings explained the thermal energy needs in industry, and particularly how SHIP is relevant and
beneficial to the industry by reducing energy consumption and lowering energy costs in the long term.
Each training gave an overview of the different technologies available and identified different
examples of SHIP. They furthermore explained the Replication and Control Tools developed in the
SHIP2FAIR project and how they are relevant for the sizing and the optimisation of a new solar plant.

These presentations are given in Annexes 1 to 4.

In the frame of the project, SHIP2FAIR’s partners will continue to give webinars and training sessions.
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ANNEX 1: Webinar 1

Solar Heat for Industrial Processes
towards Food and Agro Industries

A

SHIPZFAIR “

commitment in Renewables

General Presentation of the project

1st Webinar, 19/05/2021
www.ship2fair-h2020.eu

info@ship2fair-h2020.eu

This project has received funding from the European Unton's Horeon 2020 research and snovation programime under grant age No 792270
Disclaimer: The sele resporaibilRy for any error or amissions fes with the editor The content does not necessarily reflect the opinion of the Eurooean
Cowry The turap { s who not respoenabile for anmy e thet mey Be made of the mformabion comtaretd e 1 (’(‘il‘(‘t’

SHIPZFAIR

/omcarbon!uuon pathway for industry

—.Keyplans towards Sustainability

st
’Euergy consumplion in Agroindustry
a Solar heat integration in industrial processes

z C’ circe
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SHIPFAIR develop & demonstrate, in a minimum of 4 real industrial sites - demo-sites, a set of Lools & methods for the

development of industrial solar heat projects.

\

Sugnr boiling
Fonoe, Porugal

‘RAR-
a==
Fole-gras production
Coamtolnausdary, Franoe
= -
i lvl‘l \_l"ll!

aproindustries in CU

melhods,

DURATION:

2018-2023

™ 5 £
v‘.-.,f ) 1S

M

m

Deploy SHIP 'nstallnﬂmig
tested in 4 industrial !lQ.

Spirits dstilitation
Pessione, taly

el

Wine fermentation &

= |

La Ricja, Spain

Bl

Decision Support System to improve the contfo
and optimize the operation of SHIP installatiohs
combining supply and demand data

Unveiling the untapped potential of solar heat for

Fostering the integration of solar heat in industrial
processes (SHIP) from agro-food seclor, by
developing and demonstrating a set of tools and

Software to support the: concept
design of SHIP projects & the
development of feasibility studies
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» More than 60.000 hectares.
» Influence of 3 climates (Continental, Atlantic and Mediterranean)
« Amplitude of soils and heights, which gives an incredible diversity
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» 1987 marks the starting point

+ Owners: Mario ROtllant & Carmen DAurella

« The technical team has a very important weight in the winery

« A modern construction (built in four stages, 1991, 1996 and 2000, 2019)

+ Inthe heart of the most traditional neighborhood of Rioja: El Barrio de la Estacion.

+ The classic and the modern (a 19th century draft on which a winery was built
21st century)
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= We want our wines to show the essence of the place. Rioja landscape.
« SUSTAINABILITY

» Elegance

« RODA is committed to R + D +i as the engine of progress..

RIDJA

L i

RODA = |
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VINEYARD

Boprcas * RODA

Theoo . Worfe Ake. Lapals

Goblet or bush vine systems: traditional viticulture methods in Rioja
120 hectares, 70 of them ours. They are classified in different vineyards
Sustainability

550 clones of Tempranillo
Two Tempranillo ripening profiles: red fruit and black fruit
We mostly work with vineyards over 30 years old

R+D+i
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SUSTAINABLE VITICULTURE
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« RODA'S ROLE IN THE PROJECT: DEMOSITE
« WHY - WHAT DOES RODA BRING:
+« RENEWABLE ENERGY.

« USE OF SOLAR-THERMAL ENERGY TO
GENERATE HEAT and COLD,

« INTEGRATION OF VACUUM TUBES IN THE
WAREHOUSE ARCHITECTURE: CARING FOR

SHIP2FAIR IS BORN

THE AESTHETIC OF THE FACILITIES.

- DECREASE IN ENERGY EXPENDITURE.
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£ Diagrama flujo vinificacion,,.

* RODA
- A

Eire.  COLD SOAK T°C - b r.-'-

ara. !
ALCOHOLIC =
FERMENTATION i : CLEANING &

(Exotérmia30°0) 7 DISINFECTION
-

MALOLACTIC
FERMENTATION 20°C

AGEING 14'C
80%hr

STABILIZATION (5°C)
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COLD soak
Wild yeasts
French oak vats. Great thermal

inertia
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MALOLACTIC FERMENTATION

All our wines undergo Malolactic Fermentation in French oak.

We installed a UNDERFLOOR heating system to have a temperature of 202C.

Once the malolactic fermentation is finished, the windows are opened and the north
wind enters to lower the temperature (stabilization).
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AGEING

Thaow . Borjr Aa Lapals
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Boorcas BZFX® RODA

AGEING o n

Instalamos un sistema de refrigeracion por SUELO REFRESCANTE para tener una
temperatura de 132C en el periodo estival (estabilizacion).
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CONTROLLED HUMIDITY

AGEING

BopeGas & RODA

Moo . Boye Aka Lapeds
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Processes: heating and cooling oriented-to Wine fermentation and ¥

stabilization. -
.
Site: Haro, La Rioja

Country: Spain

Longitude: 02250'46.7"'W

Latitude: 422.35'08.7"N :

GHI: 1,641 kWh/m2@352 "
(b
Add equipment: Absorption chilleg
c
Space opportunities: the site has availak of
@i m the plantas
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ENERGY NE DS .

N
: \
Yo/ )
Cooling demand is covered by chilledhwater produ dat 7°C and variable pressure
depending on the machine involved: Alse a'Secondary system is present. In addition,

heatingis produced ih form of watefiat 45°C and préssure of 1.5 bar. The systém Is
monitored through a Siemens automaton monitering system.

a,

The selected processes are responsible of a high percentage of the total efiergy "l

consumption of the factory. In particular, heating hieeds are Govered using LPG as a fuel and *

are considered to be constant at monthly and daily scale dUfiRg the heating period, i.€. from

October to March. On the other hand, regarding cooling, the total demand is currently
_covered by an electric chiller. »

k4
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WHAT IS SHIP

o «ECONOMIC DISBURSEMENT FOR INVESTMENT

. CONCEPTUAL DIFFICULTIES: WE ARE NOT ENERGY

EXPERTS.

DIFFERENT. “TIMINGS”  AMONG THE PROJECT
. _PARTICIPANTS. '
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Our demo-site

- LES CANARDS D’AUZAN
factory located in Castelnau
d'Auzan, in France

- Dedicated to duck meat
processing and preservation

- Relying on steam produced by
a boiler for most of its
industrial processes (notably
slaughterhouse, preparation of
products and by-products,
cleaning)

France
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Our project

+ Installation of solar panels mounted on studs and

deployed on an area of approximatively 3000 m?, located
near the boiler room

+ Constant production of 969 thermic kW of solar
thermal energy to supply the boiler room

+ 15% reduction in gas consumption
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Challenges
encountered so far

- Impossible to start construction work without
complying with French urban planning and
construction regulations

- Two legal requirements:
» Prefectoral authorisation
* City council authorisation

- Both procedures are:
* Complexe administralive process
* Time consuming

= As a result, the installation of the solar panels
has been significantly delayed
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Prefectoral procedure

- Because:

® Our factory is classified as a specific ICPE
(“Installation Classified for the Protection of the
Environment™),

® The Prefect must be informed of this project,

® [e will in turn contact all the competent authorities
to validate the project with regard to health and
environmental regulations

- The procedure is called “Porter a connaissance”:

» Constitution of a technical dossier: specification,
risk analysis, environmental study, impact on public
health, etc.

® Instruction period of 4 to 5 months, with
possible additional requests for documents or
information from the authorities analysing the
project
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City council procedure

- Such new construction must be assessed by the city
council with regard to local planning rules and codes

- The procedure ends with the issue of a building
permit:

» Constitution of a complex administrative
dossier: various graphic plans, 3D graphic
documents, descriptions and photographs, etc.

» Instruction period of 3 to 4 months, with
possible additional requests for documents or
information
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How have we managed these
challenges?

We have set up a dedicated project team

We have been in constant discussion with the local authoriti
November 2020

We have entrusted the preparation of our dossiers to an engineering office
and an architect in order to;

avold any error,

anticipate the requests of the authorities

We filed our applications as soon as it was possible to do so:
April 24% for the “Porter & connaissance”
May 15 for the building permit
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How do we plan to
move forward?

* We are currently in contact with the
Prefect of the Gers to accelerate the
procedures

* In order not to lose more time in the
project, we will start the earthworks of
the site in week 28 (call for tenders in
progress)
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1. Porter & connaissance (4-5 months)
« Profoctura deposit an April 24'"

3 1 months)
on May 156%™

arthwork (4 weelks)
vt on end of May (weak 281

4 Vahdation of the proj ministrative authorities

* By the end of Ocrober unated tune)

54



Document: | pg 4. Training Guidebook
Author: | CEA Version: 1
Reference: | D9.4 SHIP2FAIR ID GA 792276 Date: 10/3/23

Ak

SHIPZFAIR “

Thank you

Questions, comments or remarks are welcomed
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| Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables |

RAR - Refinarias de Acucar Reunidas

1st Webinar, 20/05/2021

Disclaimer: The sole responsibility for any error or omissions lies with the editor. The content does not necessarily reflect the opinion of the European
bl

Commission. The European C ission is alsonot r

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792276.
for any use that may be made of the information contained herein.

ﬁ{{xﬂ Location
SHIP2FAIR ﬂ Porto, Portugal
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Until the 1960s, the Portuguese sugar refining industry consisted of a
few dozen small-scale units, largely functioning in artisanal terms, with
very rudimentary equipment, unable to produce quality sugar.

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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With a current production capacity of
over 240,000 t/year, RAR Aglcar has

Started operating
RAR Aglicar was founded in
1962, as a result of the The company's share capital faced the 21st century with the
concentration of 9 small was increased, and the determination to be areference in the
Re“”_ervys production Iberian market, with innovative
capacity was expanded products and services and with a clear
commitment to quality.

sugar refining units in the
north of the country

1962

1967

Installed production
capacity of 25,000 t/year.
RAR sales in 1967 reached

about 22,000 t,
corresponding to 11.78%
of the country’s

production. Exk

In 1973, RAR acquired the
Refinaria Angola, located in
Matosinhos, and its sales
volume increased to around
45% of the national market.

Foundation
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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Raw sugar

p— N Affination Syrup
[ Affination J——

. . .
[Dissolution | s#eseensyes*|_Recovery
Affination Liquor
e |
[caroonation] Mikisses:
Carbonstion Liquor
[[Aitration |
{ Filtration Liquor
P
Discoloration
Faltiquor
[€vaporation |

Concentrated Liquor

. :
[Crystaliization je—— [crystallizatiorje- )
L Refined
syrup
. [} - 1
s i L {Centrfugation}
Refined —
Syrup | gar
oves ]

Dry sugar

r
[ classific

.
White sugar
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RAR’s steam demand
is around 194.000 e
ton/year and the solar T
system will produce S——
around 584 ton/year, i
which represents
about 0,3% of our riary miors
needs.

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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SHIPZFAIR

Since the solar system is going to continuously operate and RAR is not,
this steam production will decrease the startup time, which
corresponds to approximately 1h of increased production time

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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v" RAR is a heavy-duty food company with high energy consumption

v" All actions that lead to a decrease in energy use and CO, production

will have a positive impact on the city

v RAR has the perfect and finest location for dissemination activities,
since it takes only a 5min drive from the airport, it’s next to the city

freeways and has connection by bus and metro.

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables

SHIP2FAIR TE

edc@rara.pt

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No 792276.
Disclaimer: The sole responsibility for any error or omissions lies with the editor. The content does not necessarily reflect the opinion of the European
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Change of scope 80vs30

* Formal agreement of the 2"¢ Amendment

* Substructure engineering

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables

Webinar 1, Zoom (Online), 20/05/2021
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= Isthe cradle of Martini and the producer of flagship brands within the Bacardi portfolio

= Center of excellence and proficiency for production, development and industrialization of
Vermouths, Sparkling wines and Bacardi bottling

Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables

SHIP FAlI

= July 1st, 1863; Martini & Sola was officially born in Turin. Alessandro Martini and Teofilo

Sola are the founders

« Luigi Rossi, skilled herbalist and wine technician, enters the company with a participating
share

« In 1864 production moves to Pessione, a strategic centre for his closeness to the railway
line that links up Turin and Genoa

Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables
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Bulk process

PROOUCTION PROCESS FOR DISTILLATES

4
655

' Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables
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New energy source

SOLARFIELD
SPECS

=t Walwe Twisly N25 hgym?
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Where solar
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Summer mode

Fossl| fuel
savings:
55k m¥
Warm air year FNCLE steam

° v" &)
P 'T \é
w <
coz
Berween 60° Cand 134° C Savings: 3,7 bar saturated steam

93 ton/

year

hot water is sent to unit
heaters

' Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables
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Solar Heat for Industrial Processes

towards Food and Agro Industries
commitment in Renewables

SHIPZFAIR ﬂ

The SHIP2FAIR Control Tool
Webinar, 20/05/2021

Viktor Unterberger,
BEST - Bioenergy and Sustainable Technologies
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ﬁ%/“ Control Tool

SHIP-FAIR

GOAL

The Control Tool is a tool able to optimize and improve the integration of solar
heat into industrial processes during operation, regarding

« from low-level control aspects (e.g. control of temperature)

« through an high-level optimization of the whole system

* to advanced data-mining techniques (e.g. fault detection, forecasts, ...)

DESIGN
The design of the tool aims to be as flexible as possible in order to be applied to a
multiplicity of systems, depending on
user needs (e.g. control of only solar thermal system),
- plant design (e.g. available heat producers, storages) and
- level of automation (e.g. many sensors, digital recarded)

. Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables |
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ﬁ{,_;“ Design of the Control Tool
SHIPZFAIR

» Consists of a Framework of 5 MODULES which allow to make the most of
the solar production.

=  MODULES are Ship2Fair Control Tool Framework
chosen based on the —— :::::::'o‘:"
pos S.ibili ties available A) Control of solar thermal plant ) tiass Sensors:
on-site ) manuazl readings, ...)
B) Control of integration of solar e
* Chosen MODULES energy inte plant 7
form specific p=
CONTROL TOOL Optima C2) Optimal 3
for a plant 3 on ' Z High level of
b automation
(many sensors,
digital recorded, ...)
£ 1k Control Tool Framework modules
iz related to plant level

SHIP-FAIR “

¢' B

Industrlal pracess Solar thermal

70



Document: ini i
o {F D9.4. Training Guidebook

ﬁ(}“ Author: | CEA Version: 1
SHIPZFAIR Reference: | D9.4 SHIP2FAIR ID GA 792276 Date: 10/3/23
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4 related to plant level
SHIP-FAIR “ E) Distributed Learning

Features

2 — Goal: DY Farecasting methads

B ‘m‘h': Ceswswserio o irseewes @
& sma

mmilﬁw monitaring AR A

’ l. Weather forecast OOl BEsalar T eIl BIont
Mﬁﬂfiﬂ

Indunrlnl procass Solar thermal

ﬁfg‘i Summary of Control Tool
SHIP2FA|R”

- Tool with the goal to optimize the system in operation and therefore
addresses different control levels.

- Tool is based on a flexible design in order to be applied to a
multiplicity of plants based on the possibilities on site.

- Level of implementation of Tool depends on the chosen modules
(either on a programmable logic controller (PLC) or on a Server,
resulting in a Web-Tool).

. Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables |
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Thank you!

Viktor Unterberger

BEST — Bioenergy and Sustainable Technologies
viktor.unterberger@hbest-research.eu

. Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables
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SH I P 2 FA' R ﬂ commitment in Renewables

The SHIP2FAIR Replication Tool

Webinar, 19/05/2021

This project has received funding from the European Union’s Horizon 2020 research and innovation pre under grant ag No 792276.
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SHIP2FAIR

Replication Tool

The Replication Tool is a software able to evaluate the techno-economic potential
of SHIP solution, starting from local solar potential and current process heat
demand.

This tool is able to provide a first outlook on the SHIP integration within the
process and to optimise the system according to the user’s needs.

It provides:

« Evaluation of solar field parameters (sizing, technology, thermal storage
requirements, etc.)

* Expected energeticand environmental results (solar fraction, energy savings,
avoided emissions, etc.)

*  Preliminary economic figures.

| Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables |

towards Food and Agro Industries

Solar Heat for Industrial Processes
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ADVANTAGES:
Not specialised tool
Interactive interface
REPLICATION Default values suggested
TOOL Inputs required available to the user
Optimisation of the solar field based on a selected parameter
Possibility to compare alternatives

USER:
Professionals to develop feasibility studies
Technical department of interested companies
Consultants
Students

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 3

SHIP2ZFAIR

The Replication Tool (RT) is a web tool, which allows registered users to run 5
modules in sequence:

General Information Module

Solar Mapping Module

Industrial Process Demand Characterization Module
Simulation Module

Solar Integration Module

@ @ & o @

General Information Solar Mapping Module Thermal Demand Simulation Module Integration Module
Characterization

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 4
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Characterization

Outputs:

Solar irradiance (hourly profile)
Optimized angles (slope and azimuth)
Usable area

Total corrective factor

Ambient temperature (hourly profile)
Wind speed (hourly profile) ‘

‘WindSpeed |

Hourly Profile

CRRAARKARL,
RO

| Ambient Temperature
urly Prafie

ARSI S0 LA LS,

Ho

B £t Terperstre C

s

SRAA

CRRR A

SR

| Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 5
] (] (-] o
General Information Solar Mapping Module Thermal Demand Simulation Module Integration Module M o d u l e 3 / 5
Characterization
Monthly Heating Demand Monthly Cooling Demand
iy e i s i
S sn st -t o fl—vasisanniin
Outputs: ™
* Total thermal demand e
* Heating demand & Cooling demand
*  Monthly demand distribution
* Process operating temperature -
* Details of the thermal demand for
each single process o
[ -
Pt F AL I SIS
| Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 6
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Characterization

Simulation Module [CEA]

This module provides the yearly solar heat
delivered to the process by the user-defined
solar plant (solar field and thermal storage).

Several Key Performance Indicators are
calculated to help the user evaluate the

Min: 2, Max: 10.

Number of cases to compare
- *

I EDIT COMMON PARAMETERS |

—

Case 2 Vs

benefit of the solar plant from a technical,
environmental or economic point of view.

A\ Common Parameters are missing

Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables

Integration Module

o SHIPZFAIR

General Information Solar Mapping Module Thermal Demand Simulation Module
Characterization
Monthly Results
Select Process
Affination (50°)
tputs: Optimal Measurements 160

Ou

Yearly results

Optimal area and volume for the

solar design

Monthly results

Area (m?) 100

Volume (ltres) 200

The best combination of processes
to be fed by the solar energy (in

monthly basis)

Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables
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The SHIP2FAIR Control Tool
Webinar, 20/05/2021

Solar Heat for Industrial Processes
towards Food and Agro Industries

commitment in Renewables

Viktor Unterberger,
BEST - Bioenergy and Sustainable Technologies
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sHipzraie T Control Tool

GOAL

The Control Toel is a tool able to optimize and improve the integration of solar heat
into industrial processes during operation, regarding

« from low-level control aspects (e.g. control of temperature)

= through an high-level optimization of the whole system

= to advanced data-mining techniques (e.g. fault detection, forecasts, ...)

DESIGN
The design of the tool aims to be as flexible as possible in order to be applied to a
multiplicity of systems, depending on

user needs (e.g. control of only solar thermal systemn),

plant design (e.g. available heat producers, storages) and

level of automation (e.g. many sensars, digital recorded)

Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables |
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“ Design of the Control Tool
SHIPZFAIR

« Consists of a Framework of 5 MODULES which allow to make the most of the
solar production.

« MODULES are chosen il e g e i are s b a e e

s f | of selarth ) :"u;‘;':.‘;f:of
agiamias 4 Al Cont the ¥
possibilities available | Control of solar thermal plant e il
on-site g :
ch KGDLES B) Control of integration of solar o readings, ..)
- osen energy into plant ié:
form specific @
CONTROL TOOL C1} Optimal C2) Optimal ’an ':
foraniant interaction on interaction on BS § High level of
P plant leve g E} automation
~ by MPC W (many sensors, digital
recorded, ...)
# ‘“ Control Tool Framework modules
“ related to plant level
SI'IIPZFAIR

TS

-T . '-\'ndm@;ar:«:r
v -
7
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ﬁ#.ﬂ Control Tool Framework modules
{u«*“ related to plant level
SHIP-FAIR E) Distributed Learning

Features

|- Goal:
: efficient

2l

& smart

’ﬁmaﬁ :E! manitoring

E Iwnath@man X&) Contralof solar thermal plant
1224 ﬂﬁ/[’ﬁ = —

dndustrial pracess Solar tharmal|
a2 & & 2 o 2 2 |

ﬁ‘{'? Summary of Control Tool
sHipzFAIR TF

- Tool with the goal to optimize the system in operation and therefore
addresses various control levels.

- Tool is based on a flexible design in order to be applied to a
multiplicity of plants based on the possibilities on site.

- Level of implementation of Tool depends on the chosen modules

(either on a programmable logic controller (PLC) or on a Server,
resulting in a Web-Tool).

Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables |
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Thank you!

Viktor Unterberger

BEST — Bioenergy and Sustainable
Technologies
viktor.unterberger@best-research.eu

'Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables |
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Further explanation Module A and
Module C

Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables | 3
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Q “ Further expianation of Module A - Control of solar

thermal plant
Model-based controlle i

SHIPZI‘-‘AIR ”

irradiance,
ambient temperature

£ Secandary Pl - Cantrolier
desirad flow with anti-wind-up = handling flow rate

temperature|  temperature steady state

setpaint error

plant -
thermic

temperature wrste | plant -
controller ! y hydraulic

POROEF CToRbEAdE

with antl-wind-up =» handling temperature flow measure

temperature measure

MODULE A - focuses on the optimal operation of the solar plant, e.g. ' it temperature
> handles dlsturhances {e.g. fluctuatmg solar radlatlonl, reacts in real tsme lmplemented on PLC ’

Further explanation Module C
{«*ﬂ - Overview

SHIP-FAIR

MODULE C focuses on the optimization of the whole plant, based on rules or by
a Model Predictive Controller (MPC).

The MPCis

- considers a mathematical models of the whole system (including thermal
storages, heat producers, etc.),

- takes into account forecast data (e.g. production and energy demand)

- and calculates the optimal operation strategy for a prediction horizon (e.g.
24h) based on a cost function (e.g. overall costs, CO, emissions)

' Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables |
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£ 4% Further explanation Module C
ﬁ{-f“ - mathematical model for MPC
SHIP-FAIR

«  Models developed for different components of a system and programmed in Julia (LINK)

20eee9eP9

' Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables |

£ 4k Further explanation Module C
ﬁ{}“ - mathematical model for MPC
SHIPZFAIR

«  Models developed for different components of a system and programmed in Julia (LINK)

Qeeeeeee

' Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables |
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L 1% Further explanation Module C

ﬁi«*’“ - mathematical model for MPC
SHIP FAIR

«  Models developed for different components of a system and programmed in Julia (LINK)

goe=gleee

- forla m)odular approach these models can be combined to form a model of the whole system (see
next slide

« Models have to have a certain mathematical structure to be used in MPC and consider:

Input/output relationship Tranzport delays Ramp zpeed Constraints
l‘\_ | ‘| Laen an = 60 min.
} ; Loy = ”ﬂlﬂ-

| O 0n -caran
' Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables |

Exemplarily application of the MPC

g e - e
= Sy | 4% 1 s | structureof the
-l j ? . — smm'ﬁ‘eﬁ#‘t = o
» j H H o

() 'g ®

connections and considers prices for heat,

‘_J": iy o Medel represents the whole system and its
~Bas, eletb'icltv, S
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ﬁ%ﬁ Simulation of MP
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Implementation and Integration of the
Control Tool

' Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables | A

ﬁ‘{j‘ Planned integration of Control Tool
SHIPZFAIR

Frontend (=Browser)
Representation of Data for User

999999

(5
Plant Level {programmable logic

controller =PLC)
Control of plant in real time

Server UNKS

Server -~ BEST
Conn. Weather forecasts Data handling/ICT

KYDSULE Dl Forecasts

- B Central

wroesantbemae | siiaeimeed

In |:| rlorlspaton
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SHIP FAIR “

Example of Front-end -
Current implementation

K1

snmran¥? Teves Tl

Ao

f
i

MCNTORING

Maonitoring

i

LINKS Sotar Plart |

TR0k rempanmiiue (down)

Ere LN
Apnl 220 C2:00 am lank temperature (o) e
el Nad tameeratra 30 s soar Sakt

Uulket Aud temperature to thy ol held

- -..:-'.u l :;;'n-;w;rl PERTROM L : l bl l
— il lustries commitment in Renewables |
L 1k Summary of the Control Tool
i
SHIP-FAIR “

The SHIP2Fair Control Tool consists of a modular framework of different
MODULES Ato E

The different MODULES can be ‘plugged together’ to form a specific Control
Tool tailored to the needs of the demo plants and the possibilities on-site

Parts of this specific Control Tool has to implemented on plant level and
some on a higher level (e.g. a server with access to large amount of data and
higher computational resources)

A front-end (GUI) can be accessed by the demo plant operator to investigate
their data, see the forecasts and suggestions by the MPC

The Control Tool will be implemented in the next months and tested on-site
to evaluate its performance in practice.

' Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables |
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Thank you!

| e R T
Viktor Unterberge
BEST — Bioenergy and Sustainable Technologies

viktor.unterberger@best-research.eu

' Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables

SHIPZ-FAIR “

Thank you!

D snz i Tow antbe veocorsilii g Fran g weesn e arnscanns s with ol Thae corimnt iz =o swoescan by rdbact T aziein ol 1he Fompise

- Th project I3z recelved funding from the Surossan Unor's Herkor 2020 rezearc” and nncuat or programme Jvder sTart Igreema s No 782275

Commizor T Eurcgcan Cocnm s2lan 2 320 netreepda e far oy Lo tatmavbe wade ofthe ~formaien contalsed herein. -z
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Solar Heat for Industrial Processes
towards Food and Agro Industries

£ 4
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SHIPZFAIE“

Solar Heat for Industrial Processes

commitment in Renewables

Webinar Series part 2, 01/06/2021

INDUSTRIAL SOLAR

renewwbles onalty

Irapuz Ribeira
This proiwct hiws vscwromd lundey hom e Buropsmn Dsicn's Hurisun 2200 iesssrctsmd soution seogrmmimm codee yrant syiewnsent No 792276,
Disclaimern: Thiw sulu ewaporadility fon sy wieoe o ammissions lives walh Cise wilitus Thv corsmed doses et nmcwssstily iellvet Uoae upiminn ul the Furacsan
Comminsivn, The Eurcpmun Cunerission is wvo o svaporoible (oo wny usm Uil say by msde ol e inlunnation cunlained e we.

renewables onsite

= ‘ ' o i -
- g -}"-" \,;-\?".'": g

Generates heatup to 400 "C and 120 bar

Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 2
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SHIP2FAIR

Feed Water Steam + Steam
Make-Up Water |- Collector 9 Steam Storage P — Cust:mers S:eam
Condensate etwor
Condensate
INDUSTRIAL SOLAR
renewables onsite
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 3

Porto, Portugal

SHIP2FAIR

‘RAR:

RAR Actcar is a company dedicated to the refining and selling of sugar

Solar steam will reduce fuel consumption and avold
emissions from burning fuel oil and natural gas

Sugar crystallization process: 125°C

Solar steam operation modes:
Main use: 1 bar(g) grid for all major
processes and the degasser
Optional: 5 bar(g) grid used for cleaning (in
continuous process)

AR

GRUPO
RAR

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 4
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S lton. SHIPZFAIR

P a Demo site at RAR
o\

» Technology: Solar Fresnel Collectors \. -' Ao i 13 0.0 |
» Solar field: 30 modules A R
» Qrientation: 47° from the N-S-axis '
» 660m?aperture area
» Production: steam @10 bar
» Under execution

INDUSTRIAL SOLAR

renewables onsite

Sola‘r Heat for Industrial Proces;es towards qud and Agrq InQustrigg commitmentin Renewable; 5

SHIPZ2FAIR

— Demo site at RAR — Roof installation

Sola_r Heat fo; !ndusu'ial Proqesses toward; qud and Agrp Inc}ustri_e; commitmentin Renewable§ 6
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ANNEX 3: Webinar 3

Solar Heat for Industrial Processes

20

towards Food and Agro Industries
SH IP.FAIR commitment in Renewables

Solar Heat for Industrial Processes

E
Webinar 3, 17/06/2021

Christophe DUMAS

Disclaimer: Thiw sulw rwspoaitility fon iy wiroe wr amissions live valh U wditie Tha comimed duses sot nwcsssnily el s ugeiun ul the Eurocsun

- This Frojct Hies s ueuwiad furicing Tiaan Lims Bafpn Liclunda Hithsing 2020t i snissalinn pregraming Gl yiunt dgouamnt No 792376,

Coanmitnsinn, The Eurcpmun Cumerision is wive ot svaporeitl (oo wny usw Uil say Lu msde ol e inlunnation cunteioed e,

SHIPZ2FAIR

Table of Content

« General overview of the energy needs in industry

Why and how SHIP can be relevant?

The different technologies

The different ways of Solar Heat integration in an existing process
* Questions - Answers

L

Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 2
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The energy needs in industry

The global trend has been for electricity to transform the energy sector, while:

Perwwatio
ety

e Bt o 8 dde

With strong growth in demand for cooling

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables |

SHIPZ2FAIR

The energy needs in industry

INDUESTRHIAL
ENORMOUS GLOBAL HEAT DEMAND IN INDUSTRY HEAT DEMAND
ON THE HISE
| _RTEE Low-temp heat
e SOt s 1 7 o
) il o darinat; omrrny vy = o
o x-'i-v‘ll::u )
Average
Medium-tamp heat annual growth
sttt ; SN of industrial
D charo0 heat demand
untii 2030 [4]
High-temp heat
ooyt .
Froccees

L.y sy page V71, A |

90 %

Mat by coal,
ol and gas

Source - Solar Payhack

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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SHIPZFAIR

- Targeting the
wlf Fessees 1 right industries

- Fostering the integration of solar
eat in industrial processes- SHIP
; _ from agro-food sector, by developing
0 and demonstrating a set of tools and
IW-R methods for the development of
industrial solar heat projects during
Uiy 1t whole life-cycle.
e

Paper & | Trarmpont | Machinery | Ot
& pveing | Baupenes R

1
1
1

Estimated usetul energy demand, PJ
i

&
—==1

L =
[ =] ™ [ ey

procucis

e

) |
1 :ja :I:I:lal:l:‘sll‘s |I§_I!lx

Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 5

SHIPZFAIR

Industrial processes and

B industrial Sector Unit operation temperature |eve|s

Metal Surface Treatment. " plating ate.

Solar Heat for Industrial Processes towards Fooggnd Agro Industries commitmentin Renewables_l 6

95



0 1 Document:
LW Author:

SHIPZFAIR “

Reference:

D9.4. Training Guidebook

CEA

D9.4 SHIP2FAIR ID GA 792276

Version:
Date:

1

10/3/23

| Incdustrial Sector

Teatile redusley

Unit operation Temperature range (°C)

Urying, De-gressng. 100150
Viashum 40-&)

SHIPZFAIR

Industrial processes and
temperature levels

Distitation 14050
Py Jodktty Extorsion 0-160°
Dvying 180-200
Merding 120-140 ]
TG T S 11+ [
Pre-hisating of bk
fsdtet o
W sl Sectors g s 55380
Heating of factery :
butdings - So-8¢
§9Iar Heat for Industrial Processes fgwards_fgog gpg ﬁgrg 1[1dustries gommjtrnent in Renewaggsil 7

The Solar technologles Vs temperature level SHIP2FAIR

INDUSTR)

FOOD
AND
BEVERAGE
PAPER
TEXTILE SR
[ asihc T Gring
CHEMICAL
PLASTIC
ALL INDUSTRIES ——eheare. T werw |
r < 1ar &¢*
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Elat DIA
riatl .-"]f:n‘..

SHIPZFAIR

vacuum tupe

Moddr P

Evacuster Tube

Mas Tranwer Fin

heat Poe

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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Prienay minoe /S

SHIPZFAIR

Parabolic Through

SHIPZFAIR

Linear Fresnel

Sev oralary moarce

Secondary minoe Alnortas e

INDUSTRIAL SOLAR

renewnbles onsite
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Dishes

Dish requires dual axis tracking

Saolar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 15
()
SHIPZFAIR
3 n ) -~
Why SHIP?
Emissions M
Emissions
> v i I » AI
Feud A Drocess > Frad ' Process
water ® ? ¥ hmat $ water ? heat
Fossil fuel Fossil fuels 3 Costs N
ossil fuels Dependency ¥
Source : SOLID Solar Heat for Industry
16

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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WHAT IS
SHIP?
Source : SOLID Solar Heat for Industry
Solar Heat for Industrial Processes towards Faod and Agro Industries commitmentin Renewables | 17
The different ways of integration
In an existing process
\‘I
3 N >
3RV |
// ; = Y
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ven 1
Water Preheating
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The different ways of integration
in an existing process
Process Heating
Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 19
SHIPZFAIR
The different ways of integration
In an existing process
S ‘I
, \ CONOENSATE
[
Direct Steam Generation
Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 20
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SHIPZ2FAIR
The different ways of integration
in an existing process

s
tan
dry @
cooling 5} 3 mi
- I
T

Solar thermal cooling (ammonia-water chiller)

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 21

SHIPZFAIR

The different ways of integration

;_
o

in an existing process

Ni R

| e
Solar thermal cooling (lithium-bromide-water chiller)

Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 22
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TVP - SOLAR

Thermal Vecuum Pover

Innovative Solar Thermal Technology for Low-to-
Medium Heat Generation -

Demonstration under SHIP2FAIR

ol R

E "= Hoozon 2020 rescarch am innovabion programene under granl aegeemend

SHIPZFAIR proxal bas receved furding rnm the Eurcpean Unen's
TVvP [ SOLAR

Mo ¥RZ2Z7E

The World Best Solar Thermal Collector SHIP>FAIR
+ SolarKeyMark certified best performance 65°C to vt

|

200°C >
‘ - ’ Talet i & Dkl
» Best efficiency and highest energy production at any — | e B

operating temperature, with any ambient temperature, =
any climate condition Cutler % 1‘ mlet
Alumlnlum Atsorbee Plats with i | 7
AMnoc:dsahdlva(mung P ; L
Iechnology u
CaiaTa & ligd 1 1o Lsahle Iu:.-x Hagh Wacuum Insulation <0,1P3 4 Fluid piprse [

fonpktey e, coasaon
=avt o

Housing

Sull-Rupwementiog Mun-Fumparabiu
Gettur [INEG) Puimgp

5 & ’ - : ; : : ‘. “ i . Zmepa ahuarhne ezl pao foe moes
e AR R0 « High-vacuum insulation suppresses
Glmsupnonmdu ' 3 . 3 : 3 T e thermal losses
SuLpat 000 kg ol 3 A ' 3 e
Al 5 ; it + 20 yearsconsistent & predictable
: perfarmance without any degradation
S “’"mw”im'"' » Designed for industrial-scale

applications

Glass Cover
e weAs atbtge it pu. wilh anli
crtrctar =sytinre
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TvP [|SOLAR

Trared Vassnm Posw

TVP Value Proposition SHIP:FAIR

Al
LLGEA CERECIE « TVP < 0.03 USDKWh,,

Qil & Gas

' | el 2R Pharma

— AL =D = e L D Chemical .
s Atghle‘tlfl't « TVP cuts fossi fuels LEON L Agri A‘_‘*F’"“’““e
Sl - TP cuts €0, emissions Mining

= ‘"Targe_ts“ District Networks
-

o T >
+ Consistent energy outout

Siabize Eneiy Energy cost fixed for 25

Water treatment :
AC &cacling

TVP| SOLAR

Trared Vassnm Poiw

Seamless Integration to Industrial Processes SHIP:FAIR

TVP's solar thermal system can be seamlessly integrated with existing thermal systems at different levels

b, ? AP atnam —  Ckar - 180¢
L TETEEY
I
integrate hore l X 1 l J |

o hesing

LPatear - 3.5 ber - 1300

..orhere via

SNELILL

<

Hat vazzee - 8101 20C
L or dinsrdly 'he ! l |
NS T
m m e it 3
! i
| | | |

el indsguial thenng locg
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TVP| SOLAR

Trared Vasnm Poiw

Standardized and Modular Solar System SHIP:FAIR

Standardized solar system components ease installalion and maintenance
Modulanty to adapt o any size and every requirement

oo o sy
e

':..z._._ a:..'——._—-*;:(:.'—\ ’:n:x:x::::n.;:ﬂ
y oy “w A
s | —r— ,;—-..— !
—_ :
[ haae 32

~ 11550 ¢ 1 L4 P H
% LA 8 A o S U T T O Y l
§ VEHVERTSES WSSV B NS I SRS TH : b1 g |
PSS SIS WRS VY T I T | T L Gt |

deit L o e b - Ll A0 e Lol ts

Space Heating — Winter

‘Martini & Rossi SpA’ Case Study - ltaly
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TVP [ SOLAF
Solar Process Heat at M&R: Overview SHIP>FAIR
— - ‘ - M. - o

% Context: Demonstration site under the H2020 SHIP2FAIR project .
++ Solar thermal technology: High Vacuum Flat Panels (HYFPs) SHIPZFAIR

=
s +» Site & Location: Alcoholic beverage plant - Pessione, Turin, Italy

+» Global Horizontal Irradiance: 1332 kWh/m? e

« Installation: Rooftop &

% Collector surface: 596 m2

+* Installed Power: 327 KWp

«+ Energy production: 349,403 KWh'y (586 KWh/m2iy)

< Configuration: Oct-Mar: Hot water. Operating T: 90°C (outlet)
Apr-Sep: Steam.  Operating T: 170°C (outlet)

« Installation completed: Dec 2020; Commissioning: Feb 2021

TvP[isoLA
U Comin Demo Tea e Wassiam P
? 9 SHIP2FAIR

ofean
| LARNAUDIE |

Fole-gras production
Castelnaudary, France

L}
ILARNAUDIE

Technology: HVFP

Solar Field size: 1600 m?

= 1MW,

Cascade application:

» Boiler feed water pre-
heating @140C

- Water tank heating
@65C

108



- Document: | pg 4. Training Guidebook
T Author: | CEA Version: 1
SHIPZFAIR Reference: | D9.4 SHIP2FAIR ID GA 792276 Date: 10/3/23
Larnaudie solar system: engineering TVP§9.!,—,,£,‘§
e SHIP:FAIR
Ateopas
) Simplified P&ID
Technical room
TVP [ISOLAR

papageorgiou@tvpsolar.com SHIP 2 FAIR
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Solar Heat for Industrial Processes

R
ﬁ .
smnnu?“

Solar Heat for Industrial Processes

towards Food and Agro Industries
commitment in Renewables

Webinar series #3 - Fresnel Collector Technology

Irapua Ribeiro  |NDUSTRIAL SOLAR

17.06.2021 renewables onsite

Disclaimer: Thiw sulu evsparadzility fon sy wieoe o aemissions live vith Uise wilitas The corised duses nct nwcwssanily it s upeiun ol the Fuocsun
Commmieniun The Eurcpmun Cunerission is siva et swaporoitde (o wny usw il sy bu mrsade ol e inlunnaiion cunieioed s,

- This Fropct Hies el furicing Tiaan Lt Baspn Liclanda: Hthsing 200t pd sissulinn pregramive il yiunt dgoamnt Nu 792376,

Fresnel Collector technology SHIPZFAIR
INDUSTRIAL SOLAR

renewahles onsite

Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 2
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Fresnel Collector technology SHIPZ2FAIR
INDUSTRIAL SOLAR
Tenewanies ozeite
Uniaxially tracked mirrors concentrate sunlight
onto an ahsorber where heat is generated
v' Modulardesign, easily expandable v Generates heat up to 400 °C and 120 bar
v Lightweight structure allows rooftop installation v’ Produces steam, heat up water or thermal oil
v System lifetime: + 25 years
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 3

Fresnel Collector - Components

Mirror system (robust)

o

SHIPZFAIR
INDUSTRIAL SOLAR

renewables onsite

Absorber tube (high efficiency)

il

Control system (smart control)

SolaAr Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables

111



o Document: | pg 4. Training Guidebook
ﬂ{.{“ Author: | CEA Version: 1
SHIPZFAIR Reference: | D9.4 SHIP2FAIR ID GA 792276 Date: 10/3/23

Fresnel Collector — Technology overview SHIPZFAIR
Higher ground usage factor INDUSTRIAL @AR

~E5% higher space efficiency (mirrar area / ground area) e Rac.

Space needs: 1 MW,. uses ™ 3000 m? o

Low wind load
Low exposure to wind = less structural loads -
A
Good weight distribution POl e
Even distribution of the weight on the ground
o o
Automatic operation, from sunrise to sunset N N
g o & e . —_—A
Cleaningdesigns: automatic or manual B
Low dust accumulation: stow positien (e.g., 18h to 6h), Mo aidan il o
self cleaning -
Primary
mirrors rotate
to various
positions AAadA L VY
Monval deanmg Self claaning
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables s

Fresnel System — Steam generation concepSHIP2FAIR
INDUSTRIAL SOLAR

rencwables onsite
Feed Water
Make-Up Water > Cotlector Steam+ 1 cream Storage Steam | ASGlistomers Steamy
: Condensate Network
Condensate
|
' Steam Boiler -
Feod Water
Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 6
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Fresnel System — Steam drum SHIPZFAIR
INDUSTRIAL SOLAR

rencwahles ansite

Fresnel collector field ™ =& o == Industrial processes

Large pressure vessel Additional Functions of

Storage

+ Two-phase separation
Expansion \Vessel
Steam pressurization
Blow-down
De-Aeration
Anti-Freeze protection

mainly filled with liquid
water (80% of volume)

partly filled with steam
(20% of volume)

e s e e

Sola‘r Heat for Industrial Proces;es towards qud and Agrq InQustrigg commitmentin Renewable; 7

INDUSTRIAL SOLAR SHIPZFAIR

renewahles onsite Fresnel System p— Steam drum

Sola_r Heat fo; !ndusﬁ’ial Proqesses towards qud aAnd Agrp Inc}ustri_e; cémmit}ment in Rene@vable§ 8
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Fresnel System — Operation Diagram SHIPZFAIR
INDUSTRIAL SOLAR

- renewables onsite
T _rollector_cut ['CL Jelt asis DLW )L el ans
—=Steam ot Vane Cpenirg [ %), Ieft axis P _steam_dram |hae_g), (ight axis
—P stear netwerk [Bar g, right axis
s00 1
750 i 15
s 14
550 13
600+ +12
250 - 11
s00 +A i (1}
a5t +f 5
400 - 8
a5 - bodse T ?
2on 1 - £
50 5
200 — - |
150 Sheam YakE cpanrg conrok : 3
Jon PIEESUN 1N 5323M rework %
50 + +1
1 .—.._._"- - l - . ] n
[0 200 e 12501 14:00 {3003 18100
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 9

Fresnel System - Applications |NDUSTRIAL SOARHIPZFAIR

renewables onsite”
|
| ST Food & Baywrage suization ) Blasching ) Distillation | Cleaning
| EEE]

5% = Textlla Lye Ing I Washing
B Obm: 45 - axtlla ving I Washing

n{ Injection melding ! Distilsdan
oking ( Urying
irying I Eir

30 %% v -
Nadillusacn

.
015% o
'

et 1) 3

Bobeg. oty oy
YAy cerwg.

N Dty Sy

| ‘ Los-termo heat
podirg cochng

Several industrial
applications
Large energy
requirements

Hightemp haat
(W30 00y
Mader s remibrT et

prxemm l

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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Sugar boiling
Porto, Portugal

RAR:

RAR Actcar is a company dedicated to the refining and selling of sugar

Solar steam will reduce fuel consumption and avold
emissions from burning fuel oil and natural gas

Haoatine

' Sugér crystallization process: 125°C

Solar steam operation

Main use: 1 bar(g) grid for all major
processes and the degasser

Optional: 5 bar(g) grid used for cleaning (in
continuous process)

modes:

AR

GRUPO
RAR

SHIPZFAIR

Solar Heat fer Industrial Processes towards Food and Agro Industries commitment in Renewables 11

Solar field: 30 modules

660m? aperture area

YYVYVVYVVY

Under execution

INDUSTRIAL SOLAR

renewsbles onsite

Technology: Solar Fresnel Collectors
Orientation: 47° from the N-S-axis

Production: steam @10 bar

SHIPZFAIR

e \
BT-Y. ) 1T 1 < /B
emo Site at nAN

Solar Heat fer Industrial Processes towards Food and Agro Industries commitment in Renewables 12
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ﬁ SHIPZ2FAIR

i Demo site at RAR — System layout

152m
>
1 2
-
30 modules (15 strings of 2 modules each) 4 A
690 m? aperture area 2 YR
415 kW thermal power at reference 3 © warin
conditions ; R el
926 m? ground space (15,2m x 60,9m) 6 Vi il ey
+ access space of 1,5 m each side 7 E
75 % ground space efficiency : a
- . - - )
10
1 ] =
12
13 g
14 INDUSTRIAL SOLAR
15 v rencwahles ansite
Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 13

= Demo site at RAR — Roof installation

ﬁ SHIPZ2FAIR

Solaf }Heat fQ!' ulr_\duAstri»ail Proc_:e§§e§ towarqs Fgod 3’_‘,‘?‘ Agrp Alnc_lustrriAe§ commitmentin Renewable§ 14
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e

SHIPZFAIR

ﬁ %&2'"* Demo site at RAR — BOP container
!&.

Steam sterage and BOP Contalner lNDUiLﬂQE m;st:g\l'AR
= Replicability

= Reduced costs (engineering, planning)
= Pre manufacturing & tests betore shipping

= Reduced installation lime onsile

= Short pipe ways from solar fild to solar BoP

= (lear detinition of solar system intertaces

"

Storage capacty: 60 minutes and 415 kWh (1.5 GJ)

Solar Heat for Industnal Processes towards Foo_grgnd Agro Industries gommitment in Renewables = 15

ﬁ :g.‘:::::.. SHIPZFAIR
= Demo site at RAR — Steam integration
Solar Steam Boiler Existing Steam Network INDUSTRIAL @AR

renswables onste
—_— -
prs———

Froend
Selx hiedd l

P

Solar Heat for Industrial Processes towars Foogrgnd Agro Industries commitmentin Renewablis_l 16
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Control Tool Framework modules

related to plant SHIPZFAIR

E) Distributed Learning

17

What is the Replication Tool? SHIPZFAIR

The Replication Tool is a software able to evaluate the techno-economic potential

of SHIP solution, starting from local solar potential and current process heat
demand.

It gives:
Evaluation of solar field parameters

Expected energeticand environmental resulits
© Preliminary economic figures.

General nformation Solar Mappng Moduls Thermal Demand Simulation Modue
Charactenzaman

Integraton Module

Contact us if you want to receive a free assessment: info@ship2fair-h2020.eu

Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 18
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ANNEX 4: Student Master Class

SHIP-FAIR

Solar Heat for Industrial Processes

# * "7
Q towards Food and Agro Industries
commitment in Renewables

Solar Heat for Industrial Processes

Sup’EnR 2021, 22/10/2021

N\
N/

Christophe DUMAS

This proimt his vwcummd lundoy lian e Europsmn Usicn’s Hurison 2200 messsurct sl soualion seygrmmne codee goant sgresnsnt No 792276,
Disclaimer: Thiw sulw ewsparadzility fon sy wiroe cr aemissions live with Uise wilitas The cortsed duses nct nwcwssanily illeit s upeiun ol the Faocsun
Commiesivn, The Eurcpmun Cunerisaion is wvo ot svaporoibie (oo wny usm Uil say be mede ol e inlunnation cunisined e we.

SHIPZFAIR
Table of Content

« General overview of the energy needs in industry

Why and how SHIP can be relevant?

The different technologies

The different ways of Solar Heat integration in an existing process
Examples of SHIP

The SHIP2FAIR project — general presentation and objectives

The 4 demosites in SHIP2FAIR project

The replication tool developed by SHIP2FAIR

The control tool developed by SHIP2FAIR

Questions - Answers

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables | 2
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SHIPZFAIR
The energy price evolution
ki = un A
oot e 38 o)
o ;" £ ‘J‘ \‘.,\h ¢ ‘" :‘-“‘g"“\l’-f.‘" ,‘) d‘ ‘v ¥ o 7 ‘.v'\.“o’- 3 o ’ & 4 & F, 4 y D I
& ;, - & o
82001 8NN 1800 Wi
Natural gas Price evolution Electricity Price evolution
Solavr Heat for Industrial Proqesses towards Food and Agro Inqustrieg commitmentin Renewables 3
™
SHIPZFAIR
The energy needs in industry
The global trend has been for electricity to transform the energy sector, while:
10.1% | 5.3% 33% |0s8x
Perenwse Non-arewablo s ) B e
oy ot oty ey sotrety
Z.-,Z’:" e ] '_ Sl
10% .
iy |ttt i "
With strong growth in demand for cooling
SolaAr Heat for Industrial Processes towards Food and Agro Industrie; commitment in Renewables 4
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SHIP2FAIR
The energy needs in industry

INDUETRIAL
MEAT DEMAND
ENORMOUS GLOBAL HEAT DEMAND IN INDUSTRY ON THE filse
Law-temp heat
S e i 1.7 %
AN Lheactewg seanTYg
Lopci ki Average
Medium-tamp heat annual growth
ity ; S of industrial
prevmm A heat demand
untii 2030 [4]
High-temp hest
rrsodyadi RS 4

90 %

Mat by coal,
ol and gas

Source - Selar Payhack

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 4

SHIPZ2FAIR

The Solar Thermal Heat Consumption

Solar thermal heat consumption, in PJ

774 unitad states of America

India

=3 /_
34.9 gz

e
N 283 ooy

15.7 auvstraiia

964.3

China

88.3 restof world

Source: IEA.SHC, 2020
Note: Pl=petajocte

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 6
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SHIPZ2FAIR

SHIP sizes
Installed gross area [me) Number of systems |-|, Installed capacity | MWy, |
£00,000 . 400
361
700,000 — - — 350
£00,000 w Gross area [m* gross) 300
@ Number of systems {-]
500,000 . ‘. Thermat Power [MW,.] 250
400,000 | — 200
300,000 | | 155 150
200,000 . # 100
100,000 | &2 | K W2 =
. 3 ‘ 18 ‘n 2 0
>36, " 100020999 500990 | 100499 &, '
Size Categories (gross area)
» The world's largest SHIP plant, the Mirzah in Oman (300 MWth), produce steam for the
extraction of heavy oil from the ground.
« The second largest SHIP applicationis for a green house in Australia (36,6 MWth),
* The third largest system isinstalledin Chile (27.5 MWth) for a copper mining process.
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 7

SHIPZFAIR
--I - _ - Targeting the

%"‘“ i right industries
g"‘ — - Fostering the integration of solar
im HHH eat in industrial processes - SHIP
5 - \ from agro-food sector, by developing
2 G S I and demonstrating a set of tools and
& ﬂ methods for the development of

& industrial solar heat projects during

AR ERR R its whole life-cycle.

Lt htand &
matel wised

procucts

Solar Heat for Industrial Processes towards Food and Agro Industries commitment n Renewables | 8

123



e £ 13
il
sulszAmQ“

Document:
Author:

Reference:

D9.4. Training Guidebook

CEA

Version:

D9.4 SHIP2FAIR ID GA 792276

Date:

1

10/3/23

Industrial Sector

I
!

=y

SHIPZFAIR

Industrial processes and

Unit operation | Temperature range (°C) ﬂ temperature 'evels

. 8

SHIPZFAIR

Industrial processes and
temperature levels

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables

| 10
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The Solar technologies vs temperature level SHIP2FAIR

INDUSTRY £ MEDILUIM TEMP {11
FOOD
AND
BEVERAGE
PAPER COOKINGDRY 19 BLEACRING
TEXTILE SRS I I
CHEMICAL | _sow: |
ETEETER
PLASTIC
| aiwo |
ALL INDUSTRIES =TT IRTYY T Y T
1‘2' Ef’ I-Tr «r
— =
T 2 ’
| | |
ot P Veamhtr CX i \Velam Tul Uwe Covewn y iraw
« Ln Todvs  how Doy Prdois ol
\ \- 5 - \ 2
4 ) »— A ey | |\
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables | 11
The plants by technology
Installed gross aves [m¢] Number of systems [-]. Installed capacity [MW,,]
800,000 = BRI 350
310 = Grossarea [mE gross]
FO0.000 * '@ Number of systems [-) 300
600,000.. @ Themmal Power [WIW,.] 250
500,000
200
400,000
300,000, ,m 150
10
200,000 ! 0
i " e @ gy i gy
2t 2
- 4
Flatplate ~ Parabolic Evacuated twbe Oeh./varicus An&m uﬁu -~~~
ollactor  trough collector  collector  collecters collector  collector
Collector types
The majority of the systems use flat-plate collectors to produce
solar process heat, followed by parabolic trough collectors and
evacuated tube collectors.
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables | 12
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SHIPZ2FAIR

Elat DIA
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13
Vacuum tube
Hosder P
Evacsstet |ube
as Traraer Fn
et Poe
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 14
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Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables

it it i i

Prienay minoe /S

SHIPZFAIR

Parabolic Through

SHIPZFAIR

Linear Fresnel

Sev oralary moarce

Secondary minoe Alnortas e

INDUSTRIAL SOLAR

renewnbles onsite

17

18
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SHIP2FAIR

Dishes

Dish requires dual axis tracking

Saolar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 19
()
SHIPZFAIR
3 n ) -~
Why SHIP?
Emissions M
Emissions
> v i I » AI
Feud A Drocess > Frad ' Process
water ® ? ¥ hmat $ water ? heat
Fossil fuel Fossil fuels 3 Costs N
ossil fuels Dependency ¥
Source : SOLID Solar Heat for Industry
20

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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WHAT IS
SHIP?
Source : SOLID Solar Heat for Industry
Solar Heat for Industrial Processes towards Faod and Agro Industries commitmentin Renewables | 21
The different ways of integration
In an existing process
\‘I
3 N >
3RV |
yy = Y
d (—
pone } —s .. 1N
g SOHER
ven 1
Water Preheating
Solar Heat for Industrial Processes fowards Food and Agro Industries commitmentin Renewables | 22
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SHIPZFAIR
The different ways of integration
in an existing process
Process Heating
Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 23
SHIPZFAIR
The different ways of integration
In an existing process
S ‘I
, \ CONOENSATE
[
Direct Steam Generation
Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 24
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SHIPZ2FAIR
The different ways of integration
in an existing process

s
tan
dry @
cooling 5} 3 mi
- I
T

Solar thermal cooling (ammonia-water chiller)

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 25

SHIPZFAIR

The different ways of integration

;_
o

in an existing process

Ni R

| e
Solar thermal cooling (lithium-bromide-water chiller)

Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 26
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b
4

Brewery — Germany (2000)

51 kWth
72 m? Flat Plate panels (air)
Pre-heating air for drying process
T=60°C

« Investment 32 000 € => 441€/m?

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 27

SHIPZFAIR

e
Example

9 MWth

13 000 m? Flat Plate panels

900 m? storage

Pre-heating water for dyeing process
T=55°C

Investment 1 100 000 € => 84,62€/m?

Solar Heat fer Industrial Processes towards Food and Agro Industries commitment in Renewables 28
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SHIPZFAIR
Greenhouses— Netherland (2019) Example

6,5 MWth
9300 m?Flat Plate panels
1 400 m* storage

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 29

SHIPZ2FAIR

Oil recovery— Oman

: Example
(under construction)
1GWth
3 km? (360 soccer field) Parabolic through
6 000 tons of steam / day
Solar Heat for Industrial Processes towards Food and Agro Industries commitment n Renewables | 30

134



Document: ini i
£ A% D9.4. Training Guidebook

ﬁi,,,“ Author: | CEA Version: 1
SHIPZFAIR Reference: | D9.4 SHIP2FAIR ID GA 792276 Date: 10/3/23
SHIPZFAIR
Manufacture of Tobacco—- Jordan
: Example
(2017)
705 kWth Steam generation

1254 m? Linear Fresnel
Cooling and heating process
Feeding the steam network
T=225°C, 25 bars

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 31

SHIPZFAIR

Example

More informations

http://ship-plants.info/

SolaAr Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 32
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Large Solar Plants (2019)

No. of systems |-] Collector area [m?]
80 2,500,000

7%

7”2
68
64 B Cumulated collector area in operation in Europe [m*] 2,000,000
g B Cumalated coltector area in operation cutside Europe [m?)
52 W Number of systems in Europe [-]
o B Nusber of systems outside Europe [-] [ 150,000
0

3

32 £1,000.000
284
2%
20

1 500,000

12

8

; E ) l - L0

SRfaRRiEa RfReERRARARRRRBREaR00RR05
Source : Solar Heating & Cooling = :
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 3

SHIPZ2FAIR

Large Solar Plants by Country (2020)

Iratalled grous ares |ov'|

1,000,000 |

i
l.,i-i-g i HEERPNEEEP S

i)
X

§i
i

=

Waraber of systera (-], Iratulled capacity (MW, |

W Grows avea [ o) |
B Naseber of sptewn ||
& Thermal capacity [P}

-

iii

3

i)

Slee Catogories (groos wred)

H

well:  Seler process heet spslication (o apention worfieide end of Mark 2000 by country, (Only cousiries with of bunt 0.7 Ml
(100007 gross cona) as shown, which (s 287 of 301 ystenss, sccownting for >09'% af installed theomal capacity).
(Sowee: TEA SHC Tesh49/ IV SHIF datstase)

Source : AIE

635 SHIP operating
905 000 m? collectors
441 MWth

Sola_r Heat foy ulnduAstriAal Proc;e§§e§ towards qud and Agrp Vlnc_lustrriAe§ commitmentin Renewables
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Scaling Issues

SHIPZ2FAIR

- Lack of suitable design guidelines and tools

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables

FOCUS ON SHIP2:

- High investment costs and lack of finance options
* Fossil fuel pricing (subsidized)
* Public awareness

35

SHIPZ2FAIR

< PROJECT

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables
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SHIPZFAIR

Concept

Fostering the integration of solar heat in
industrial processes - SHIF from agro-food
sector, by developing and demonstrating a
set of tools and methods for the
development of industrial solar heat
projects during its whole life-cycle.

BUDGET: 7.996.793,25 €

DURATION: 2018-2022

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 37

Challenges  Solutions

Economic
competitiveness

SHIPZFAIR
Project

* Development of easily replicable solutions to increase energy
efficiency and lower process heat temperature.

+ Development of suitable control strategies taking into account
inertia effects, delays, influence of radiation fluctuations and
susceptibility to oscillations,

+ Tools validation by continuous feedback from real-oparating
systems,

« Development of training from a practical methodology, making

o |Qt88l'ati9" of SHIPin large use of vse-cases, letting users utilize the software directly
existing industrial processes within their local environment, thus achieving a tzilored solution

to users’ local challenges.

Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables |
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SHIPZFAIR

. Partners
Coordination ('4 cirece
Solar technologies providers 'NDU§I§LﬁE,,§,QAR S." ;LD TVP| SOLAR
2 L
R&D and consulting O ,B__EST “~ €DF | LINIg? I R|§H
Agro-food field experts 9SSR (1 1an u‘w‘ nir) [;@m RAR: !}“QPA
Dissemination & Training %’,,EPE*EE
Solar Heat for industrial Processes towards Food and Agro Industries commitment in Renewables 39

SHIP2FAIR will develop & demonstrate, in a minimum of 4 real industrial S H I P 2 FA' R

sites - demo-sites, a set of tools & methods for the development of
industrial solar heat projects during their whole life-cycle,

Sugar boiling
Parto, Portugal

AR
Fole-gras production

"
LARN AU
2241l

Spirits distilitation
Pesslone, Italy

el

Wine fermantation &
stabillzation
La Rioja, Spain

L *muﬂ

1=

Castelnaudary, France

Expected results

Solar Heat for Industrial Processes towards Food and Agro Industries commitment n Renewables | 40
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SHIP2FAIR will develop & demonstrate, in a minimum of 4 real industrial
sites - demo-sites, a set of tools & methods for the development of
industrial solar heat projects during their whole life-cycle,

¥ - 3

L i
1k
1t
£

Sugar boling
Parto, Portugal

Fole-pras production
Castednaudacy, France

------

Spirits distilBtation
Pessione, Italy

L

Wine fermantation &
stabillzation
La Rioja, Spain

[ *RGIDA

SHIPZFAIR

Expected results
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« Total capacity: 2.9 MWth

* Solar fraction:

11.2% (RAR)-39% (RODA)
* Yearly average solar efficiency:
37% (M&R)-54% (RODA)

A minimum of 4 SHIP systems fully validated in
real processes: new demo-sites joining in 2020

* Primary energy savings:
* 4 GWh/year
» 1145 tCO,/year avoided
* 5.4 GWh/year increase of RES in
industrial heating

SHIPZFAIR
The demo-sites & the flagship projects

Novel solar collectors demonstrated in average irradiance
areas through a 18-month demonstration campaign

Solar Heat for Industrial Processes towards Food and Agro Industries commitmentin Renewables | 41
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Wine fermentation &
stabilization
La Rioja, Spain

Bomcas & RODA

Radiant floor heating for © Fermentation process

malolactic fermentation © Ageing
Heat for adsorption process

Pipe cleaning & desinfecting
High-pressure cleaning

SHIPZFAIR

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 42

* BRING RENEWABLE ENERGY

* USE OF SOLAR-THERMAL ENERGY TO GENERATE

HEAT and COLD

* INTEGRATION OF VACUUM TUBES IN THE
WAREHOUSE ARCHITECTURE: CARING FOR THE
AESTHETICOF THE FACILITIES

* DECREASE IN ENERGY EXPENDITURE

:::;:;nr:nmaﬂunl o n
La Riofa, Spain f’} L
& SHIPZFAIR %

=

A

141



Document: | pg 4. Training Guidebook
£ 4k i .
T Author: | CEA Version: 1
SHIPZFAIR Reference: | D9.4 SHIP2FAIR ID GA 792276 Date: 10/3/23
Wire fermeraotion &
stablizatice & 45

: |;! “\‘ La Ricfa, Spain ”!, £
e SHIPIFAIR

ALCOHOLIC
FERMENTATION
Exolhermic 30°C

MALOLACTIC
FERMENTATION20°C

.4
- 4
£

Wine fermentation &

stabilization o n

La Riojs, Spain

e 880 00

1= ral overview
eneral overview

SHIP?FAIR “

Solar thermal to provide heating & cooling Viessman
Vitosol 200TM 100m’ area + Absorption machine (YASAKI)

Solar Plant Features
¢« Hot Water T=70°C

* 75 MWh/an
¢+ 100m?
* S5c€/kWh

+ Absorption Chiller: 35kW
+ Cold Storage: 4m3
* Hot Storage: 4m3
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Wice furmentation &

RODA’S SQLAR FIELD {} = oA
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Info@ship2falr-h2020.6u
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SHIPZFAIR
INDUSTRIAL SOLAR woloe

renewahles onsite
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Fresnel Solar Steam Generator

- System Overview -

SHIPZ2FAIR

INDUSTRIAL SOLAR

renewahles onsite

Mirror system (robust) Absorber tube (high efficiency)

Support Structure (lightweight) Control system (smart control)
it ¢z
e 3 e
" I
o | £
-2
=l AA 0T —
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SHIPZFAIR

INDUSTRIAL SOLAR Fresnel Collector — Technology overview

renewahles onsite

Higher ground usage factor

~E65% higher space efficiency

{aperture area / used ground area) Reference: 1
MW =~ 2500 - 3000 m?

Low wind load
Low exposure to wind

Good weight distribution

)
Even distribution of the weight on the ground .\_./. % z A
B
Flexible design temperature/pressure
up to 400°C, 120 bar Ground usage factor = A'8
Sola‘r Heat for Industrial Progesses towards qud and Agro Industrieg commitmentin Renewableg 52
- HIPZFAIR
INDUSTRIAL SOLAR S o
TR Fresnel Collector — Steam generation
concept
Feec Water » Steam + Steam | G Seam
Make-Up Water 3 G - - Steam Storsge N f
Condencate
Sola_r Heat for !ndustrial Processes towards qud and Agro Industrie; commitmentin Renewables 53
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INDUSTRIAL SOLAR

renewahles onsite

Large pressure vessel

mainly filled with liquid
water (80% of volume) charge steam

discharge steam
partly filled with steam :t ¢:: '
(20% of volume) insulated 7
pressure vessel steam
hot water

& 69

recirculation of hot water

SHIP2FAIR

Fresnel Collector — Steam drum

Additional Functions of
Storage

D L )

Two-phase separation
Expansion Vessel
Steam pressurization
Blow-down
De-Aeration
Anti-Freeze protection

Solawr Heat fqr Industrial Proce;;es towards Fgod and Agrp 7|n(!LrlStrri‘e§ commitmentin Renewableg 54

INDUSTRIAL SOLAR

renewahlos onsite

SHIP2FAIR

Fresnel Collector — Steam drum

55
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INDUSTRIAL SOLAR

renewahles ansite

SHIPZFAIR

—T_culector_uvut [°C, feftaxs SN Ve dmi®] it geis
~—suzam Leit Yalve Openirg [%], left 9xx ~p stesm_drum [b2r_gl, right axs
P_steam_etand [bac_pl, (g s
s00 - - %
250 TMhaclusing DH FLetehng Sressune in Daum | 55
7 < - e, ‘ Lota
850 ~ ‘.1'1 VYT ‘-w {13
500 /’\/"'-(‘w L2 [ <3
550 3 \\ L1
500 - [ Were stabis pressure 1 Zeam network ‘\ L0
250 A0 30 S0lar GenREed StRam 5 L%
ase Mot eradiatan Atz Leokstrainsetemingg || u
350 Dok '.l'u-i:v’s‘s.wu- by s Cruam press o | 3
T — —
25 )
200 wx ’W‘*"\" - _! [ | 4
150 LSRN Steam veht cpenng cottrais —"'W“-r,.—l .
5 = 3
: syt ey retauh |
e - 1 T 2
50 l — l\ | 3
U = s - D¢
F 0 R0 1am 200 14:00 &0 1R.00
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 56

Porto, Portugal

Sugar boiling SHIPZFAIR

‘RAR:

RAR Actcar is a company dedicated to the refining and selling of sugar

Solar steam will reduce fuel consumption and avold
emissions from burning fuel oil and natural gas

Sugar crystallization process: 125°C

Solar steam operation modes:

Main use: 1 bar(g) grid for all major processes
and the degasser

Optional: 5 bar{g) grid used for cleaning (in
continuous process)

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 57
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Portn, Portugal

| @_ Demo site at RAR

Technology: Solar Fresnel Concentrators
Solar field: 30 modules

Orientation: 47" from the N-S-axis

660 m* aperture area

Production: steam @10 bar

Under axecuticn

INDUSTRIAL SOLAR

repewables onsite

Solavr Heat for Industrial Proqesses towards Food and Agro Inqustrieg commitmentin Renewables 58

Forto, Portups

SHIPZFAIR
T

] Demo site at RAR — System layout
152 m
>
1 2
—t—4
30 modules (15 strings of 2 modules each) 1 A
690 m? aperture area 2
415 kW thermal power at reference 3
conditions ;
926 m? ground space (15,2m x 60,9m) 6
+ access space of 1,5 m each side 7 E
75 % ground space efficiency : g
- : - @
l 10
11
12
455 K 8 INDUSTRIAL SOLAR
3 C€,kwh " renewahles nusi:.: _
15 v
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 59
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— Demo site at RAR — Roof installation

Solar Heat for Industrial Processes towards Food and Agro Industries commitment n Renewables | 60

»' SHIPZ2FAIR

% Demo site at RAR — BOP container

AR

INDUSTRIAL SOLAR

Technology: Solar Fresnel Concentrators renewables onsite

Steam storage and BOP Container

= Replicability

Reduced engineerirg ellorls

Reduced planrirg cost

Accelerztion of engineering
Pra-manulacturing & Lests vefors shipping
Reduced instalation time ansita

Shorl pipe ways lrorm solar fiald Lo sola: BoP
Clear cefirition of solar system interfaces

Stcrage tagacty 60 minutes and 418 KWh (1.3 GJ)

Sola_r Heat foy ulnduAstriAal Proc;e§§e§ towards qud and Agrp Vlnc_lustrriAe§ commitmentin Renewables 61
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= Demo site at RAR — Steam integration
Solar Steam Boiler Existing Steam Network INDUSTRIAL @ AR

e ties cndte

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables | 62

INDUSTRIAL SOIAR gHIP2FAIR
ﬁ P, ore Demo site at RAR — Gross energy yield

30 Moduias, Orhontalion 47 *, Loowson Pons 30 Moddee, Drientabor 47 * Losrion Pord

cobaczior power )

TER SR EEEEE]
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TVP
High Vacuum Flat Panels (HVFPs):
Innovative Solar Thermal Technology for Low-to-

| TVP| SOLAR
The World Best Solar Thermal Collector (1/2)  sHIP2FAIR
Certified best performance by SolarKeyMark 65°C to 200°C

SOLAR

Thema Vacuum Power

with parallel flow under
vacuum

A vac empty as interstellar
Space’ as inthe Large Hadron Collider
atCERNin Geneva,
the biggest operational vacuum
systemin the world

Patented internal pressure

e
Patseted “" ® |l Patented lightweight support structure
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TVP| SOLAR

The World Best Solar Thermal Collector (2/2)  sHIP2FAIR
A——-)‘h‘dplpel

« High-vacuuminsulation suppresses thermallosses —

+ Bestefficiencyandhighestenergyproductionat ekt
anyoperatingtemperature, with anyambient

temperature. in any dimate condition < T
Outlet = | Indet
Aluminium Absorkar Plate with N —— * [roe———
Advances Selective Coatng -( 2 } )
- 1

Tezhnelogy
Convertzarlight bo uzasle heat

High Vatuum Insulation <0.1P>

Compets

Iy difiredss ot e
L heard J

CaliR £ bl

Getrer [NEG) Purap

Seepn abwilieng resndual e 2o mcee

« 20 yearsconsistent & predictable
: performance without any degradation
St g b i « Designed for industrial-scale

J

Lazar Vialded Coppar Piping app[lcatiC,"‘S

Ju
Sl

rzfzction Lsungs

C il o eslrant bt |
oebwr it Dot s raslimbes
[ ESUTS TR Y (T

| TVP [ SOLAR
Best Solar Thermal SHIPZFAIR

Best efficiency and energy output in any chimate conditions
vith any imadiance, at any operating temperature up to 2000

Sclar Collectors Efficiency @ 1000 Wim? [Full sun) @ Sclar Caollectors Effisiency @ 500 Wim® (average dayfight) Hpmtuge

—TUT Sl MTPorumr ] Lt Phate cnlloeciin 100 Colertie. omminninted Tidingrlloctnr
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. _ an TVP| SOLAR
In-Field Results Verified Certification Values SHIPZFAIR

MT demonstrated in-fiekd as world's best performing solar thermal collecior up to 180°C

Peak Eficiency - Solyr Keymark ve Measured

(i T
B Mucurwe Hicwn:y (%) ——Saae Kwrruark Fllicimny Coarve E—
< CERTIFICATE
/e
— e
W i —
/ ozemal p—;
&0rs FPETIe 090617 — F—
- -
S C3-10-17 -,/. —— -
o 290717 e e e e e
¥ 150517 by
3 Ee
B s
: e it it vt o b
13& :..-‘--:-::-—-—.
1%
R dedasinnp e 3 10000 sesetind i Canvitil A iy HO - @
i
o by 42 &0 0] 100 12 140 160 1w 100 esemes et bt s—

Tm Ta(*C)

| TVP| SOLAR
Standardized and Modular Solar System SHIP2FAIR

Standardized sofar system components ease installation and maintenance

Modufarity to adapt to any size and every reguirement o
7
e = e e e ) e A T e e e R e R Y e et T =8
e e e e W e TL Y

S et

VP S0 Fid = Aasemmsy
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HVFPs for oil processing

TVP| SOLAR
SHIPZFAIR

End-client.
Location:
Application:

Project
Savings
Energy Cost:
TVP role:

End-cliant:
Locatlon:

Application:

Project:
Savings.
Energy Cost
TVProle;

~.
it

SaudiAramzo

C 5520 Ibh 24:7]
¢, 050N 3.4 D MMBLuly

fdieseland 37 2tenlyof 0O,

snglesourceconiracter, BPC

Commissizgsd December 26tH 2020

202102 m

TVP| SOLAR
SHIP2FAIR

LeLignen DH ThermalMant (G2, Switzerland
District netwark reflrn flowheating
"W 451085 (20 m¥'h; Whid 365dly]

3 mé solarfield; 0. 55 517 MWh 'y

155



- Document: | pg 4. Training Guidebook
L)W Author: | CEA Version: 1
SHIPZFAIR Reference: | D9.4 SHIP2FAIR ID GA 792276 Date: 10/3/23

| : TVP | SOLAR
HVFPs for industrial process heat SHIPZFAIR
End-client:  Martinid RossiPessicneChieri m
Location: (TC) kaly

Application:  |direct steam generation (4bar) 165°C

to 75°C
Project. 800 m? solarfield; 0. 480400 My
Savings: 48 070 miyef NG and 86 tonlyof 00;
Energy Cost-
TVProle:

BeelC da Brag “ pepsico

End-clisnt- es0 G0 Brasil ——

Eoaation SsteLagoasFant (MG), Brazil

Application

Project 400 m2 sglarfiels: 0. 30N S17TMWh/y

Savings: 144 544 m?y cf NG and 237 tan'yof CO
1834Wh

Energy Cost

TVProle: tendsrwinner EFC

SHIPZFAIR

Spirits distillitation Second demo-site installed
Pessione, Italy

n@:n SPUMANTI METO ) MARTINOTTI - BRUT MARTIN

Heat need : 5 542 MWh/year

Bottling process 1 (81%)“
) B
Bottling process 2 (7%)

Distillation (12%),

which is fed by 759 526 m* of natural gas per year.
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SHIPZFAIR

Spirits distiliitation Second demo-site installed
Pessione, Italy

?
BOIERD FOLERZ RORER 3 ™
. N ‘r - TL% W

L]
Consumption: 759 526 m? /year of natural gas I
o Bateue

pases
Morthy dora o | ANVroe ey Lomvomdomy

o s -

L) ¥ uns.,

10 u:»':

e
20
2000

)

20

NN

o

o s v e oy s W " e e e

Solar Heat fer Industrial Processes towards Food and Agro Industries commitment in Renewables 74

SHIPZFAIR

Spirits distillitation Second demo-site installed
Pessione, Italy

600 m2 gross area 350 kWth peak power

Dual use of solarheat > //Iyﬂ“\\\\\

Summer  -»Steam at 3.7 bar—150C

EEe, SN

Winter > Space heating at 70C

PR A A

A well designed integration with users thermo-
hydrauliccircuit
Reduction of the environmental impactof the entire

production
Technelegy: High Vacuum Flat Panels TVP SOLAR
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 75

157



Document: | pg 4. Training Guidebook
Author: | CEA Version: 1
Reference: | D9.4 SHIP2FAIR ID GA 792276 Date: 10/3/23

ﬁ{t ik

SHIP FA;R "

ﬁﬁ 13
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T e U S ol

-~

** Context; Demonstration site under the H2020 SHIP2FAIR project

++ Solar thermal technology: High Vacuum Flat Panels (HVFPs) | 34 c€fkwh
+“+ Site & Location: Alcoholic beverage plant — Pessione, Turin, Italy - . 1
** Glohal Horizontal Irradiance: 1332 kWh/m? S e s ,"
%+ Installation Rooftop
++ Collector surface 596 m2 2 F g el
%+ Installed Power: 327 kWp S o
% Energy production: 349403 kWhiy (586 kWh/m2/y) A =8 e
++ Configuration: Oct-Mar: Hot water. Operating T: S0°C (outlet) “ e
Apr-Sep: Steam. Operating T: 170°C {outlet) i

Y4

+ Installation completed: Dec 2020; Commissioning: Feb 2021

SHIVZ-AIR project kas recelved fundeg from the curopean Unica's Hocloon 2020 research and Innowvation programme wrder gramt
agrrement Mo 22

el T w1y AR TS, S

SHIPZFAIR

Martini & Rossi - Italy Fuel savings: 48.579 mfyear

Solar system efficiency: 45 % (average)
56% (peak)

=

Budget of the solar system: 500K€ (approx.)
Financial model: CAPEX; EU funding
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Objective: To maximise usable energy production all year round

Actions and results:

+ Sizing of solar system: rooftop surface availability

+» Energy generation: calculations — simulation on TRNSYS

+»Dual operating mode: Hot water during winter period; Steam during summer period

++ Sizing of indirect steam generator: calculating summer peak generation and max
steam flowrate; 10% safety factor

s [ rony $ouct Gt Scxshotion Um Ier Ve
3 wl NI

e Sty Siwens e
000 w
8
) 20T
& ¥ W =
L 250 £ £ X
7 A0 T
R g
F
10 a 3
0
worny  Fedwinwy IS Aok . ’ poatin)  Sepenmbae  OChler  Nuvvidies Deceriden

2M: constructiol SHIPZFAIR

{11 ‘ - T ™ \
Substructure for panel installation Solarfield installation completed
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I&R solar system: Control & monitoring SHIPZFAIR

Control & monitoring system of the solar field: ® m G [ —

++ To achieve a stable and desired set point despite . m
fluctuations in solar radiation : :

*» To optimize solar system operation for maximum heat ' ! ‘.’Eg‘-ﬂ-
generation meeting thermal demand

++ To monitor performance and key operational parameters
of the solar system

Cpescy Camar [B) oo
Lo e -J R

ybrid operation - hot water or steam generation:

Options for system configuration:

v Pre-set:  Oct-Mar: Hot water. Operating T 90°C (outlet)
Apr-Sep: Steam. Operating T 170°C (outlet)
+» Advanced: Dynamically adjusting configuration based on
weather forecast

i Upcoming Demo  SHIP2FAIR
ofean

[ LA&W TVPSOLAR

Faie-gras production

Castelnaudary, France
-

LARSATDIE

Technology: HVFP

Solar Field size: 1600 m? —

IMW,,,

1069 MWh/an

4 c€/kWh

Cascade application:

* Boiler feed water pre-
heating @140C

* Water tank heating @65C

Saolar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 81
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Larnaudie solar system: engineering

SHIPZFAIR
- TVP| SOLAR
- Simplitied P&ID
Technical room o Crovimny] L

Larnaudie experience; Issues to pay  SHIP2FAIR
attention to Regulatory requirements

= Authorities not familiarized with industrial-scale
solar systems
= Time consuming process with some uncertainty
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It provides:

Evaluation of solar field parametars (sizing, technology, thermal storage

requirements, etc.)

SHIPZ2FAIR

Replication Tool

The Replication Tool is a software able to evaluate the techno-economic potential
of SHIP solution, starting from local solar potential and current process heat
demand.

This tool is able to provide a first outlook on the SHIP integration within the
process and to optimise the system according to the user’s needs.

Expected energeticand environmental results (solar fraction, energy savings,

avoided emissions, etc.)
Preliminary economic figures.

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables

SHIPZ2FAIR

How does the RT work?

The Replication Tool (RT) is a web tool, which allows registered users torun 5
modulesin sequence:

General Information Module
*  Solar Mapping Madule
* Industrial Process Demand Characterization Module
+  Simulation Module
«  Solar Integration Module

Ganaral Information Solar Mepping Modile Tharmal Demand

Characierization

Simulation Madule

Integration Moouia

Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables

24

85
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B . R . SHIPZFAIR
Sanvetid Infzerratne o e Mapong Nodus fu Td Derrand Serudalon Nodeh oo Medus a\/’e O d L! ‘ Q 1/ 5
General information Sempwy vzraace
By using this module, the user can insert: —
*  Company information S ’
Company name, (ﬂ')' and country. excoom) wiiaatiinia § s
Contact information s e
Contact name, email, phone A >
Production information - - /158 Drais
Protuct rirme, Production Sectee, Year af production, Total o me
production [TonsYear), e - =
Solar Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 86
)
" . . . SHIP2FAIR
[P — Soer Vs rq Mozie -l'.”“ rv.:: Smaiston Noaks riegiabon Wadide P\ﬂ Od u ‘C 2/ 5
Sl lredanos
Solar Mapping Module R )
This module estimates the solar thermal :
theoretical potential according to local -
conditions in terms of solar irradiance and
usable area for installing solar thermal i
collectors. v
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The user inserts inputs in 3 sections:

* Location of the industrial site
Latitude and lorgitude

«  Assessmentof Solar Radiation and Sun Position | v—w-—
Panal's Azimuth and panel's Slope [sational]
Reterence period

* Solar Field Characterization
Areator the collectors
Type of installaticn (ronffgraund, roaf typalngy, roaf onicatation...)
Corrective factors to reduce the area (Obstackes? Shading ?
hiaintenance spaca?)

.
-
-
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SHIPZFAIR

L] e -} (4]
Geraend 1" rmation Saar Vows rg Mocue Theorad Dwrand Smuston Noce irseginton Hodile M o d u |e 2/ 5
Characisruaton
| Ak Temeernre
Outputs: [
2 s ——
* Solar irradiance (hourly profile) Vi Spevd

* Optimized angles (slope and azimuth)
«  Usable area X
«  Total corrective factor

« Ambient temperature (hourly profile)
« Wind speed (hourly profile)

PEATTELIPIP ISP PTI TSNS PP ILPEE I I L d st
NARALLF L S ol AL F A S ARALL N AR BAAARLP AL SEF LA
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Thermal Demand Characterization Module s D Sl o i, g
This module estimates the thermal demand i
of the industrial processes selected by the e e
user, using user’s inputs about: -
* the energy sources consumption . >
the equipment involved A A AClCAISS S
« the operating schedule of the different =~
processes
SRR
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Chvamw sben
The user inserts inputs in 3 sections: o i Sl R ATYENTEY
Energy Sowces
* Energy sources L B o .
TVUE ([IuLlliLil)’, Natural Gd:, Dit‘sel...} 2ol bl oo ey W aca A0E Sel te I areny sohameos toredared sewts imondh o Hre pear
Consumption data from tills e T |
Equipment inventory A FRERAY SCURCE == —
Fauipenent name; typa [Railar, chillee); simidtanenus units; L .
energy saurce distiibution; siominal powes & kexd factor; R
efficiercy; production procaszes supplad & nominal power, R0 .
*  Process definition 5
Tries il use (hesting feoaling); working Duid (water fsleain); B
opéerating lemperature; consurnation profiles we lind the
prorass seheduln, Inading and working howrs (typical -
dailyfmeckly fycarly profies).
- =
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Outputs: - -
Total thermal demand 2
Heating demand & Cooling demand
Monthly demand distribution A
Process operating temperature RSSO PSS
Details of the thermal demand for
each single process -
-
AL VA ES
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Charactertzaton

Simulation Module

This module provides the yearly solar heat
delivered to the process by the user-defined Ca 1
solar plant (solar field and thermal storage). = E] ®

M 2 vac 9 Cose /
Several Key Performance Indicators are lm]
calculated to help the user evaluate the y Yo
benefit of the solar plant from a technical,
environmental or economic point of view.
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Chancistzaton
The user inserts inputs in 2 sections: e

* Specific section for each case study

Solar collecton technology; Adenath angle
(Collector/Ground); Tilt anple {Cobector/Ground); Ratio
eolestor surface /madmurn surfooe available for salar field

instalalion; Solar glant electricily consumption, Bletime, e,

Shared section (common for all cases)
Storage type; storage fluid density; boiler efficency;
electricity cost; fossl enerpy cost, el
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3 2
. 5 " 5 SHIP2FAIR
Gemial Infznmansn Soer Nepzing Modue Therrmel Demand 8 mubttion Mozube bl esan Modsle N’l 0 d u le 4/ 5
Charscisrizat on
Outputs:
Yearly solar energy production Solar field outlet temperature reached
« Entire collector surface ratio
«  Optical efficiency * Thermal storage diameter
Relative 10 the available groundfcollector surlace Energy saving rate
Thermal efficiency Return on Investment
*  Optical efficiency Payback period
© Solar plant overall efficiency relative Energy inside the storage tank
to the collector
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Solar integration Module

This module identifies and ranks which is the
hest solar integration point within
the different process in the industry.

It aims to solve one of the most critical issues
of solar technology, which concerns the
evaluation of the dynamic integration within
an industrial process.

Srralvac: Modilm

. SHIP2FAIR
Module 5/5

rmgraser Madola

It uses a multi-optimization algorithm
approach based on:
minimize the energy loss
maximize the use of solar energy or
maximize the ratio energy/losses

As a result, in a yearly and monthly basis, the
best combination of processes to be fed by
the solar energy is presented, with the
optimal area and volume for the solar design.

Solavr Heat for Industrial Processes towards Food and Agro Industries commitment in Renewables 96
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Cormra 'réceesicn Sk Nappeg Wasce ;m:::: Sarebvsos Modshe Frmgraser Watile rv’i 0 d u ‘e 5/ 5
Yearly Resus
OWPUtS: Oktvnet Vemermenes I W o Ly -
Yearly results il a _ 1
Optimal area and volume for the
solar design el s S
Monthly results
The best combination of processes
to be fed by the solar energy (in
monthly basis) |
H B
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Monthly Results
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Outputs: Opekral Masireevcrs oo B = . e w O
© Yearly results Pt m o A I ;
Optimal area and volume for the e - I
solar design
Monthly results
The best combination of processes
to be fed by the solar energy (in
monthly basis) .
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Outputs:

© Yearly results
Optimal area and volume for the
solar design
Monthly results
The best combination of processes
to be fed by the solar energy ({in

monthiy basis)
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https://replicationtool.ship2fair.cloud

Where do | find the
Replication Tool?

(Currently in Beta testing)

Sola‘r Heat for Industrial Proces;es towards qud and Agrq InQustrigg commitmentin Renewable;

1. Coordinate, monitor and management of the solar heat flow in a

Motivation of the

Control Tool SHIPZFAIR

production environment, according with the SHIP2FAIR philosophy of
flexibility / simplicity /scalability / replicability / business appealing.

To identify the most convenient control strategies allowing to make the

most of the solar production.

To develop a model predictive control (MPC) to optimize the

management of solar production integrated with thermal energy
storages (TES), already installed process heating and combined heat

and power (CHP) generators.

100
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Structure of the Control Tool

SHIPZ2FAIR

Consists of a Framework of 5 MODULES which allow to make the most of

the solar production.

MODULES are Ship2Fair Control Tool Framework
chosen based on the ;
possibilities available

on-site
B) Control of integration of solar
Chosen MODULES energy Into plant

form specific
CONTROL TOOL 1) Optima €2) Optimal
fora p|ant er interaction on

plant level

A) Control of solar thermal plant

~byrules — by MPC

Control Tool Framework modules
related to plant

E) Distributed Learning

spoylaw Buisesalad {a

|

Low level of
automation

{less sensors,
manual readings, ...)

High level of

automation

{many sensors,

digitalrecorded, ...}
102
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Exemplarily application of the MPCSHIP2FAIR

SHIP-FAIR

Owspaxch &
seipoines

Varation

of the operating
strateqy for

the next 24h
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Simulation of MPC
0 e
“ o

SHIP FAIR

Maasutaments

Dwsparch &
seipo

Solar Heat for Industrial Process towards Food and Agro Industries commitme,

SHIPZFAI?“

Implementation and Integration of the
Control Tool
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Planned integration of Control Tool SHIP2FAIR

Server
Conn. Weather forecasts
p MODULE Df Meveimais

Server
Data handiing/ICT

MODULE E) Davtrbalm

Frontend (=Browser)
Representation of Data for User

222929

Mk

Plant Level (programmable logic
controller=PLC)
Control of plant in real time

| Gnotml ¢ MODALE B) Uontrel
3 zolar plant Ineagration

sidhont gaend, g Coealaxon 8
SHIPZFAIR
The Capacity Building Program
+ 500 professionals Will be trained via master classes and
+ 400 undergraduates visits to the demo-sites with the double
+ 100 Master benefit of a more prepared workforce & a
stiidents good number of potential users
7,
Will contribute to create Will help to set the ground for
Feasibility studiesin 10 75 EU agro-food industries
additional sites by the end of 25 plants from other industrial
the project sectors after SHIPZFAIR
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ANNEX 5: Brochure for Policy Makers

SHIP

This policy brochure is part of Deliverable 9.4.

April 2022

- This project has received funding from the European Union's Horizon 2020 ressarch and innovation programme under grart agreement No 792276,
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About SHIP2FAIR

SHIP2FAIR is a project developed by 15 partners from all over Europe supported by the European Commission.
It aims to foster the integration of solar heat in industrial processes of the agro—food industry including by
developing and demonstrating a set of tools (referred to in this input).

We give this input to the public consultation with respect to the solar thermal heat industry.

Policy recommendations

Even if the Solar Thermal technologies (flat plate, evacuated tubes, linear Fresnel, ..) are commercial
technologies, Solar Heat for Industrial Processes (SHIP) remains in the early stages of development'. It has
enormous potential for growth, with 280 GW,, possible by 2030 according to trade association ‘Solar Heat
Europe”. One of SHIP's main advantages is its potential to ensure an affordable and constant price of heat
during the system'’s lifetime, typically 25 years.

The industrial sector accounts for approximately 30% of the total energy consumption in OECD countries®, a
share of which is needed for heating and cooling buildings and for performing manufacturing steps requiring
temperatures up to 350°C. Globally, half of industry's heat needs are for temperatures up to this level. This
temperature range can be addressed with non-concentrated solar thermal technologies (50°C - 180°C) and
concentrated solar thermal technologies (>130°C).

Despite SHIP's advantages, its current share of global industrial heat supply is still negligible, accounting
for less than 0.02% in 2020°. The main barriers to its deployment in industry lie in a lack of policy support
and investor awareness and confidence, the latter being due partly to low supply chain maturity”. Yet the
necessity to tackle global warming and contain skyrocketing energy prices makes SHIP a promising option.

430 entries wordwida In she SHIP-=2 AT S Info databaze
x N ELeons nith neat - & Solar T s

- ta Thermal Scadmap ¢ 1 Solar Heat Eurcps, Apd 2022
Solar Hesting and Cocing Technology Celeboration Programme Te Poskics Solar H
+Internation’ Energy Agercy Tracking Industry 2021 Regoes, November 2021

*Ibid

2 Intagratio 2 May 2020
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SHIP2FAIR, a Horizon 2020 project focused on integrating SHIP to the agro—food sector, makes the following
recommendations to facilitate SHIP's expansion:

A mandate in each Member State for industrial companies to generate 10%
of their process heat needs from solar thermal by 2030 in line with Solar
Heat Europe’s position .

CAPEX subsidies for SHIP: CAPEX of SHIP plants is quite high regarding
other competing technologies and there is a need to find new funding
sources, especially for SMEs in Europe. Many European countries have
already set grants for reducing the investment and/or preferential loans .

Third-party ownership and -financing of systems. Financing has been
recognized as major barrier to the uptake of solar thermal technology

in industrial processes due to high upfront costs and unaccounted
externalities, as well as the continued use of fossil fuel subsidies in many
parts of the world".

Promoting standards, guidelines and tools for SHIP certification. Even if
each plant is unique, a common standard/rules can be applied in order to
reduce the engineering studies and therefore limit the costs. SHIP2FAIR has
developed software to support design guidelines and optimize and replicate
solar thermal systems in for widespread use in industrial processes (refer to
Box 3).

Promoting digitalization in SHIP in order to optimize the energy production
and its integration in the process. For example, the solar resource forecast,
a thermal storage and a smart control of the industrial process will reduce
the solar thermal energy thrown away. Public bodies should also encourage
industrial enterprises to collect valuable data for SHIP project development.

* Prasentad by S4E “res dert Costas Travasans g

Collect
*RENZI,

023 hiarch 2022
of avsilsble soar provess hagt related nakons) and trans-naticnal research end funding programe, SHC - IZA Task 641V, Deliverabie CE1

Siatus Repars, April 2022
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Support policies will be a key factor to reinforce the adoption of energy efficiency measures in industrial enterprises
and allow for a greater deployment of SHIP across Europe. As REN21 has shown, political and institutional barriers
include weak institutional structures and complex, fragmented markets which are not well understood, inadequate
data sources on the types and amounts of energy needed to meet renewable heating and cooling (RHC) needs".
Finally, current policy frameworks are built around fossil fuels and policymakers have little awareness about the
effects of using fossil fuels in heating and cooling on the climate.

To reach a share of 10% by 2030, we call for obligations for certain industries with heat demand matched to the
temperatures and quantities that SHIP can supply to incorporate solar thermal heat into their processes. The
campaign Solarise Heat (solariseheat.eu) calls for measures to deliver 200 TWh of solar heat for industry per
year by 2030, from an installed capacity estimated at 140 GW, . Indeed, Solar Heat Europe expects industry to be
the segment that must see the most growth to reach the campaign’s 2030 or 2050 targets (see Figure 1)'"". The
280 GW,, foreseen to be installed by 2030 would meet the needs “of an industrial sector such as food, drinks and
tobacco, which uses predominantly low and medium temperature heat"'".

Solar Heat in Europe by 2050

e w8 o0 028 nn 2008 080 2048 080
Figure 1 - solar heat's future trends in Europe, according to Solar Heat Europe’s April 2022 Roadmap

Through investment grants in France and the solar heat tariff in the Netherlands, several mult-MW SHIP
plants have been commissioned over the last few years, and SHIP costs have decreased by two-thirds in six
years (see Box 1)'*. Large-scale projects have low specific costs than smaller projects.

' REN21. Reosaales Clobal Satux Beoces, April 2022
> Sclar Heet Eurcpe, Engrglsing Suropa wih Sclar Hest A Solar Themal fosdmep for Europe’, Apr|2022
Ibic.

* Solar Payback Lot Irendsof SoarEnemy foc Haat nlnGusny, August 2021 4
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CAPEX grants are the most common form of support for SHIP,
and according to the IEA Solar Heating and Cooling Technology
Collaboration Programme, this form of support is also the most
appreciated'’. The report claims that financial support needs to
be specific to a company's precise positioning in the value chain,
stating: “[SHIP] has to be become a business case for all relevant
stakeholders including the industrial end-users, the technology
suppliers but also plant operators and investors” - (see also Box 2)"*.

The solar thermal industry knows it must talk to the financial
community better and involve stakeholders to develop and provide
information on financing operations for SHIP'>. Around 79% of
turnkey SHIP suppliers also agree that heat supply contracts or
ESCO models (also known as third-party financing of system) are an
important means of increasing deployment'®.

o

SHIP “FAIR ﬂ

dropped

of 68 %

Solar heat costs range between 2.57-
7.35 EUR-cent cost per KWh, with
SHIP on the higher end of the range in
comparnison with solar district heating

Box 1 — past and current solar thermal costs. Source:
Solar Payback Cost Trends Report; more data in
IRENA ‘Renewable Power Generation Costs in 2020’
Fig 9.2,(2021)

‘Compared to other instruments, a
CAPEX grant is easiest toinclude inan
economic assessment approac

communication with end users and by
this, lo support actual implementation
including financing.”

Box 2 — the view from an IEA-SHC survey in 2021

Governments must make permitting for SHIP easier. To be
deployed at scale procedures must be streamlined. In the
SHIP2FAIR project, for example, permitting issues caused
significant installation delays at the Larnaudie demo site. The
absence of clear permitting procedures, or slow procedures
causes delays, which can damage investor confidence and hold
back progress in decarbonisation.

SHIP2FAIR has developed two tools to improve SHIP's efficiency.
The project’s replication tool (see Box 3) can evaluate the
techno-economic potential of a solar heat technology based on
local solar potential and process heat demand - a useful tool
to gauge the applicability of SHIP for a particularly industrial
plant. SHIP2FAIR's control tool (see Box 4) uses digitalization to
increase the productivity of SHIP systems.

SHIPZFAIR's Replication Tool s &
software too! which combines data
from solar generation and process
features to support the

concept
design of SHIP integration in projects
ptimise the system according to

users needs

SHIP2FAIR has validated @ Control
Tool as an online Decision Support
System. This will optimize the
heating
systems through live monitoring @
performance evaluation to t
predict maintenance interventions
and maximize solar power production
also considering weather forecast

management of pr

Box 4 — SHIPZFAIR's control tool

Box 3 — SHIP2FAIR's replication tool

Solar Heat for Industrial Processes must be supported to
decarbonise industry cost-efficiently. SHIP’s current status and
potential are explained in more detail below.

" IEA BHE TASK 64/IEA SolarPACES Task v Ddliversale Report 0 21 Subsask £ Collaction of

' Ibie.

'4IEA ShC Task 84/ SolarPaces IV Subtask E Cuideline to Market Presentaticn

" Solar Payback, Salar Heat for indugiry, Aol 2017
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Solar heat: an attractive option for industry

IEA: rapid decarbonisation essential and solar thermal necessary for net-zero

In May 2021, the International Energy Agency (IEA) published a roadmap with the objective of achieving the
Net Zero carbon emission by 2050 for the Global Energy Sector and limiting global temperature rise to 1.5 °C.

In order to limit global temperature increase to 1.5°C, the IEA recommends:
+ No investment in new fossil fuel supply beyond projects committed in 2021
+ All electricity to be zero-emission in the OECD by 2035, and globally by 2040
+ No new fossil fuel boilers sold from 2025

The IEA sees solar thermal as part of the solution to meet these conditions. The IEA calls for:
+ Aé6xincrease in collector area is needed (all applications considered) to achieve a solar thermal collector
area of 165 million m?/yr
+ Solar heat to covers 11% of the industrial heat demand in 2050 globally. Here, we and Solar Heat Europe
want Europe to move first and faster, achieving about this penetration by 2030 - see above.

Energy price volatility

Energy prices are a key issue for the economic well-being of the European Union. From 2000-2019, energy
prices have dramatically increased.

3 vV & LU A A ¢ & - g f . ¢ r d

e
LB
Natural gas price evolution Electricity price evolution

Figure 2 - energy price evolution

This tendency has been accelerated by the economic recovery from the pandemic:
+ During the 3rd quarter of 2021: The largest year-on-year price increases were registered in Ireland (+323%),
Portugal (+215%) and Spain (+214%), triggered by rising gas prices'".
+ Wholesale gas prices in Europe continued their sharp increase in the 3" quarter of 2021 as spot contracts
rose from 37 €/MWh to 85 €/MWh.

1" Europesn Commission, Gas and Blectnaty Market Reports,

(=]
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Energy insecurity

In addition to the pandemic, Russia's invasion of Ukraine has had a huge impact on the energy market. Due to
the economic sanctions against Russia, the EU has decided to reduce by 2/3 the import of Russian oil & gas
by the end of year to end dependence by 2027. For that, different actions should be taken:

+ Reduce the consumption.

+ Diversify the providers.

+ Increase the renewable energy share.

The decrease in consumption will affect the economic activity. And the provider for diversification will not be
an easytask. Russiais the 1** gas provider and 2™ oil provider worldwide. Russia provides 41% of the European
gas and some countries like Finland and Slovakia are more than 75% dependent. Affordable substitution of
Russian fuel by other supplies of fossil fuels looks unrealistic, particularly in the long term.

Therefore, itisimportant to increase the share of renewable energy. Moreover, fossil fuel prices are foreseen to

remain at high levels. Solar thermal technology, once installed, operates for little cost. The cost for the owner
is the steady repayment of the capital loaned + interest, and/or a return on equity for the initial investment.

Capitalising on SHIP’s potential

SHIP technology's advantages as a sustainable source of energy with enormous potential for energy
independence, stability, job creation and efficiency are clear. To capitalise on the potential of solar heat in
industrial processes, policies must facilitate SHIP's expansion to meet Europe’s energy needs.

The energy needs

The IEA has enlightened that the energy needs in industry represents one third of the global energy
consumption and 74% of this energy is consumed as heat.
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Figure 3 - energy demands in industry
Source: Solar Payback (2017), based on IEA statistics and calculations by IRENA

Zero-carbon solutions for industrial heat must be found:
+ Industries are the driving force of economy and there is a need to have affordable and sustainable energy
supply.
+ The energy needs are concentrated locally.

SHIP2FAIR’s Consortium:
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Online presence:

Website: ship2fair-h2020.eu
Twitter: @SHIP2FAIR
LinkedIn: ship2fair-h2020
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(NOT TO BE SUBMITTED TO THE EUROPEAN COMMIISSION, this section will only be addressed in

technical deliverables associated to WP2 to 8)

To be filled in by the DLV responsible
What's the confidentiality degree of [ Confidential | [1Partly * [ Public
this deliverable?
*Being “Partly” the confidentiality, what are the results that might be disseminated?

1

3

Main stakeholders to be addressed by the results of the deliverable

Type Sector Potential replicability in other
sectors

Main events and activities related to the results of the deliverable (also organised by third
parties)

Title Date Press release Target audience
1
2
3

Dissemination tools: what sort of materials can be created to contribute to disseminate the
results? Make suggestions for CIRCE and ICLEI evaluation (consider budget / time)

[ Photographs | [1 Video [J Power point | [1 Papers [ Poster
Created by...

] News for [0 Networking [ Training [ Seminar [ Social

project website | opportunities course network

Potential Paper

Title Authors

Abstract / Public summary of the paper or the report (500 words)
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Other dissemination suggestion or comments from the DLV authors

Exploitation potential

Please report preliminary information on the potential exploitable results and on the
potential players which may be affected or linked to the development of such exploitable
result. Please address the following points (if applicable):

e  Which stakeholders could be affected? (Consumers, public administration, business,

etc.)

e Could this deliverable contribute to standardisation efforts, new business models,
technological solutions, etc?

e What IPR issues need to be considered with these results?
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