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SHIP2FAIR

Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables R I ; H

DEMO-SITES & TOOLS

This software will be developed, validated & fine-tuned at
the demo-sites to support the concept design of SHIP
projects & the development of techno-economic
feasibllity studies

Concept ;S:',"Lrl:;,(,‘,‘. tll'lr;:lnn ==
Fostering the integration of solar heat in industrial > b
process (SHIP) from agro-food sector, by developing e Peyroiet: Franc I :I,

and demonstrating a set of tools and methods for the >
development of industrial solar heat projects during its S0 Forsii S S~
whole life-cycle. Wine
fermentation &
stabilization
La Rioja, Spain
Integrates the use of tools, results & ad- Decision Support Training campaigns addressing
hoc tips for supporting stakeholders in the System to optimize professional & master students
design, commissloning and operation of the operation of interested in SHIP applications
their SHIP projects SHIP projects in the agro-food sector

www.ship2fair-h2020.eu - This project hgs receiyed funding from the European Union’s Horizon 2020

research and innovation programme under Grant Agreement No 792276.



http://www.ship2fair-h2020.eu/

SHIP2FAIR

Solar Heat for Industrial Process towards Food and Agro Industries commitment in Renewables R I ; H

Challenges
 Data gathering & ICT

treatment

* Integration of SHIP in existing
industrial processes

* Engineering and
commissioning process

Increase of industrial plants sustainability by

to increase energy efficiency and lower process
heat temperature.
Development of taking into account
inertia effects, delays, influence of radiation fluctuations and
susceptibility to oscillations.
Tools validation by continuous feedback from
Development of , making large
use of , letting users utilize the software directly within

their local environment, thus achieving a

research and innovation programme under Grant Agreement No 792276.

www.ship2fair-h2020.eu - This project has received funding from the European Union’s Horizon 2020


http://www.ship2fair-h2020.eu/

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

SHIP2FAIR {
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c circe CIRCE leads SHIPZFAIR team, with a perfect balance of main
> partners from key sectors and areas of expertise:

R&D and
The Agro-food Consulting
field
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www_shipz-fair.hzozo_eu - This project has received funding from the European Union’s Horizon 2020

research and innovation programme under Grant Agreement No 792276.
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Pessione M&R Demosite

The plant




Pessione M&R Demosite R|§H

Current thermal energy generation

MARTINI & ROSSI Pessione plant heat demand (hot water and steam) is satisfied by:

*A local thermal power plant: 3 LOOS (BOSCH) boilers with a total power capacity of 11,71 MW (3 x
3,905 MW) able to produce 6 ton/h of steam at 10 bar.

*A CHP unit integrated in the company: Caterpillar CHP Internal combustion engine, Natural Gas fed
at 860 kW, and equipped with an evaporator able to produce 700 kg/h of steam at 3 bar.

One of the three boilers is always used as backup solution or to manage peak power.

44°5371"North, 7°50°21"East

There are three energy carriers serving the end users processes
(sanitary water, heating, washing in production) are: —ferizontal irvadiation
(1)3 bar steam i

(2) 8 bar steam

(3) hot water at 60° C

klh/m2 fdday

Solar Potential and Climate
Good Summer potential even for DNI
Available Surface: around 2500 m2
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Pessione M&R Demosite R|§H

Heat demand

The thermal demand is quite constant during the whole year, while the variation of fuel
consumption is caused by weather conditions. The process work full operative 16 hours
per day during the working days and it is at base load (mostly for anti-icing purpose
particularly in winter) during Saturdays and Sundays.
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Identification of the solar technology
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Identification of the SHIP2FAIR best solar technology R|§H

Ultra High Vacuum FPC
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Techno-Economic Evaluation and Scenario Rl‘H

)

The preliminary expected solar production has been therefore calculated taking into
account the average local irradiation value (DNIlavg), an average solar collector thermal
efficiency (n), an operating factor (OF) and the available surface (S) also targeting 1 MWth
as power input to avoid any type of losses from the subsidized CHP unit.

Eyo = DNI,, ¥ * S * OF

DNL... [KWh/m?2 year 1580

n 00000000 | 0,65
Net Aperture Area: 1760 m? Net Surface [m? e
Gross Area: 2464 m? Operating Factor 0,7

Turnkey surface cost [€/m? 270

Natural gas cost [€/m3 0,3




Techno-Economic Evaluation and Scenario Rl:H

The distillation and bottling processes heat demand is 5,542 MWh/year, composed by:
1-bottling process (81%), 2-bottling process (7%) and distillation (12%), which is fed by
759,526 m3 of natural gas per year. It is therefore easy to calculate that the solar plant
could cover around 30% of heat demand of such process guaranteeing a relevant NG
saving/GHG saving and reasonable PBP.

Yearly Production [MWh 1780
GHG Savings (t/yr of CO2 420
NG savings (m3/ 243947

-
Estimated PBP (yrs 8,82




Challenges and Opportunities R|§H

Also for replication....

Interaction and integration of SHIP with local subsidized CHP

- Storage Integration (for both not working days/cloudy moments/buffer-smoother)
- Weight of Panels in case of rooftop structure

- Proper Control strategies to be optimized (particularly with larger installation)

- Industrial scepticism in process innovation (even if energy is half of their OPEX!)



Conclusion R|§H

This preliminary evaluation performed taking into account the needs and the peculiarities of Martini
& Rossi plant shows that solar installation with PBP of about 10 years can be achieved even without
external incentives and even considering limited installation in terms of power, but that can be
dedicated to specific processes covering a significant amount of their thermal demand.

Moreover, the foreseen solar fraction, which is not greater than 20% on average has two major
consequences: firstly, the control logic is quite simple as the solar heat produced can be in principle
directly injected in the high pressure steam loop and, secondly, the storage size can be reduced as
its main role would be to smooth the solar production and not managing the thermal load.

As a matter of fact, in many EU and non-EU countries there are national subsidies on RES
installation, industrial energy efficiency and avoided GHG that could incentivise this kind of plants.

It is also worthy to underline that the production of flat solar thermal collectors at a lower
temperature and pressure could be potentially integrated in the low pressure operating loop

Even if located in Italy, Pessione demosite is an example of a quite common solar situation in EU



Timeline RI;H

« SHIP2FAIR's
. :i::l;::f:tion &  SHIP2FAIR results ready to market
Cortrol Fools e Promotion of the SHIP2FAIR results in the identified EU markets
cuslonmanE « Application of business strategy & SHIP2FAIR tools to other industries
» Beyond SHIP2FAIR: Ground ready for implementing 100 SHIP projects
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